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SUMMARY

Sakarya Gas Field Development Pro-
ject, carried out by Tiirkiye’s national ener-
gy company, Turkish Petroleum Corpora-
tion (TPAQ), consists of Subsea Production
System (SPS), the Onshore Production Fa-
cility (OPF), and Subsea Umbilical, Risers
and Flow lines (SURF). Within this pro-
ject’s scope, the first natural gas produc-
tion was realized at Sakarya Gas Field in
May 2023 and offloaded to the national grid
via Pipelines Petrol Transport Corporation
(BOTAS) shortly after all the necessary tests
were completed.

The Sakarya Gas Field, where the natu-
ral gas was discovered in the Black Sea, 170
km offshore from Filyos in the province of
Zonguldak, is located in the Exclusive Eco-
nomic Zone (EEZ) of the Republic of Tiir-
kiye. As a result of its drilling activities in the
Black Sea, in 2020, the Fatih drilling ship
reached the first serious natural gas discov-
ery of Tirkiye in history with a total of 405
billion cubic meters (bcm) in the Tuna-1
well. Another 135 bem of natural gas was
discovered in the Amasra-1 well in 2021. In
December 2022, the current reserve amount
increased to 552 bem with revaluation and
reached 710 bcm in total, with 58 bem of ad-
ditional exploration in Caycuma-1 well in

the same month.

In December 2020, it was decided to de-
liver the discovered natural gas in the Sakar-
ya Gas field to the onshore gas processing
facility to be constructed in Filyos. The suit-
ability of the Filyos Valley Project land con-
ditions, the availability of a suitable space
for the installation and distribution of natu-
ral gas processing facilities, and the presence
of a high-capacity ready port for drilling ves-
sels, seismic research vessels, and other sup-
port vessels used in natural gas exploration
and extraction activities were decisive fac-
tors in making this decision. It aims to pro-
duce 40 million cubic meters (mcm)/day of
natural gas within the projected Phase-1 and
Phase-2 scope.

This study will reveal the paradigm
shifts in the national energy policy that ena-
bled the success of natural gas discovery, the
reflections of the natural gas that will be con-
verted into production on the energy supply
security of Tirkiye and its socio-economic
contributions to the region, and the techni-
cal stages of the natural gas discovered in the

open sea.

Key Words: Natural Gas, Energy Secu-
rity, Sakarya Gas Field, Filyos Valley Project,
Geopolitics






CHAPTER I

Introduction

Positive signals were received during
the natural gas exploration activities ini-
tiated by the Orug Reis seismic research
vessel off the Western Black Sea coast in
2018. The first drilling works were started
in the region in 2020. At the end of 2022,
a total of 710 billion cubic meters of natu-
ral gas was discovered in the Sakarya Gas
Field. The extraction of the discovered nat-
ural gas, with its conversion into produc-
tion and offloading to the national grid, is
called the Sakarya Gas Field Development
Project (SGFD Project).

As a result of the research on land and
sea, it has been determined that the most
feasible place for delivering the discovered
natural gas is the Lower Filyos Valley, which
is located within the borders of Zonguldak
province. The OPF to be built in Filyos as
part of the SGDF Project covers an area of
215 hectares allocated to TPAO on the east
of Filyos River, and the facility consists of 5
sections: Utility, Block-1, Block-2, Block-3,
GIS-Substation, and Transformer station. It
is planned as Phase-1 and Phase-2 Block 1,
Phase-3 and Phase-4 Block 2, Phase-5 and
Phase-6 Block 3, and it aims to produce 40
mcm/day of natural gas in each block.
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After the gas is measured at the Fiscal
Melting Station (FMS) of BOTAS, it will be
offloaded to the national grid in Kardesler
village in Zonguldak via a 36,8 km onshore
pipeline within the scope of Phase-1. The
construction of the Pipeline was completed
in October 2022. Within the scope of Phase
2, the gas will be delivered to the national
grid in Sakarya via a 180 km onshore pipe-
line, which is still under construction.

The discovery of natural gas in the re-
gion and the decision to convert it into pro-
duction in Filyos has caused spatial variabil-
ity in the area designated as the Filyos Valley
Project. Factors such as the presence of a
port with a capacity of 25 million tons/year
in the area, the existence of a sufficient area
behind the port to construct a processing
and production gas facility, and the fact that
the region is located at the closest distance
to the Sakarya Gas Field, led to the decision
to conduct the SGDF Project in Filyos.

Many findings have been reached at the
end of this academic scientific research that
lasted 11 months. The findings can be di-
vided into four categories: “national ener-
gy fleet and energy security policy approach
that brought the success of Sakarya Gas Field
discovery,” “reasons to offload natural gas in
Filyos and spatial variability,” “stages of con-
version of discovered natural gas to produc-
tion,” and “the effect of Black Sea discovery
on Tiirkiye’s national energy security.”

This study aims to evalu-
ate the energy supply of Tiir-
kiye and demand situation,
the rising share of natural gas
in energy, and to reveal the

possible effects of the 710 bcm
natural gas reserve discovered
in the Sakarya Gas Field in
the Black Sea on energy secu-
rity of Tiirkiye and its dream
of becoming a hub country. It
also aims to reveal the spatial
variability seen in the Filyos
Valley Project with the discov-
ery of natural gas and the so-
cio-economic contributions to
the region.

This study addresses the fol-
lowing issues: the energy secu-
rity policy of Tiirkiye by com-
paring it with global energy
trends and approaches, how
to ensure a sustainable and
competitive economy with the
natural gas discovered in the
Black Sea, determining the
investment and employment
conditions that will provide
the development of the region,
and lastly the spatial variabil-
ity and transformation pro-
cesses that will occur within
the SGDP Project.



Method

This study deploys the case study ap-
proach, one of the qualitative research meth-
ods. The case study method can focus on a
single point as well as offer a broader ap-
proach to life and society (Berg & Lune,
2019: 325). The most essential feature of
this approach is the in-depth investigation of
one or more situations. In other words, the
factors related to a situation (environment,
individuals, events, processes, etc.) are in-
vestigated with a holistic approach and fo-
cused on how they affect the relevant situ-
ation as well as how they are affected by the
relevant situation.! In case studies, a multidi-
mensional data collection process is used. In
this context, data to be used in the study has
been collected through interviews, observa-
tions, and document analysis.

In the study, field observation was tak-
en to reveal current facts and events in field
studies within the scope of the qualitative
research method. In this context, the field
research was carried out at seven differ-
ent times between February and December
2022. Thus, the survey method in situ was
realized successfully in this study. For the re-
liability of the observation data collected, it
is found valid and often necessary to record
the data in a short time and have at least two
observers.? In this context, both researchers
noted the observations during the field stud-
ies independently during the day.

Within the scope of the study, approval
was obtained from the Human Research Eth-
ics Committee of Zonguldak Biilent Ecevit
University, and interviews were conducted
using semi-structured questions. A purpo-
sive sampling selected for the interviews and

authorized persons working in stakeholder
institutions and organizations (Zonguldak
Governorship Special Provincial Admin-
istration, Caycuma District Governorship,
Western Black Sea Development Agency
(BAKKA), Turkish Petroleum Corporation
(TPAO), Pipelines and Petrol Transport
Corporation (BOTAS), Zonguldak Cham-
ber of Industry and Commerce, Bartin
Chamber of Industry and Commerce, Cay-
cuma Chamber of Commerce, Caycuma,
Persembe, Saltukova and Filyos Municipali-
ties) and detailed interviews were scheduled
in advanced by appointment.

The notes taken during the interview
are subject to member control to increase
reliability in qualitative research.’ In this
respect, they checked the notes obtained
from the interviews with the stakeholders,
as mentioned above, confirming that the re-

cords were correct and complete.

Twenty interview questions were deter-
mined to reveal the effects of the natural gas
discovered on the SGDF Project, their ex-
pectations as stakeholders, and their crit-
icisms or suggestions for the project. The
opinions of three experts in their fields were
consulted on the academic relevance of the
prepared questions. The questions were re-
vised and updated in line with expert opin-
ion, and a semi-structured interview form

with 16 questions was used.

Both researchers independently coded
the interview data, and the content was creat-
ed. Then, the codes with consensus and dis-
agreement were determined, and the com-
pliance rate was determined. The reliability
formula of Miles Huberman (1994 ) was used
to determine the agreement rate (Reliabil-

ity Formula: Consensus / (Agreement +
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Disagreement) x100). Consensus among
coders is supposed to be at least 80 percent.*
As a result of the calculations, it was deter-
mined that this rate was over 85%. Accord-
ingly, it is possible to say that the research is
reliable since the analyses of the independent
researchers yielded highly similar results.

Conceptual Framework

The competition and pow-
er struggle over the control of
transit energy routes between
energy-producing  countries
and regions, such as the Mid-
dle East and Caspian Sea ba-
sin, and the countries that
consume a lot of energy, such
as the USA, E.U.,, China, Ja-
pan, and India has been a
global chess game.® But today,
within the norms of globaliza-
tion, the energy of geopolitics
is based on the complete pro-
tection of energy resources and
routes rather than occupying
countries with energy resourc-
es, and it continues to be the
most critical determining geo-
political factor in internation-
al relations.

Increasing urbanization and vehicle use
due to industrialization have made it neces-
sary for developed and developing states to
secure more energy resources. The desire of
these states to benefit from the rich fossil re-
sources in different geographies has signif-
icantly increased the competition and con-
flicts between the great powers. Even though
half of the proven natural gas reserves in the
world are in the Middle East, the fact that
North America and Russia produce 2/3 of
the total natural gas production shows the
market competition between producing
countries in terms of availability.® In other
words, the competition and power struggle
over the control of transit energy routes be-
tween energy-producing countries and re-
gions, such as the Middle East and Caspian
Sea basin, and the countries that consume
a lot of energy, such as the USA, E.U.,, Chi-
na, Japan, and India has been a global chess
game.® But today, within the norms of glo-
balization, the energy of geopolitics is based
on the complete protection of energy re-
sources and routes rather than occupying
countries with energy resources, and it con-
tinues to be the most critical determining ge-

opolitical factor in international relations.”

The main reason why energy is seen as
a national security issue is that it is the main
element of economic stability or develop-
ment. If energy-dependent countries expe-
rience potential energy supply problems, all
segments and sectors of society will be ad-
versely affected.® In this light, the definition
of energy security may differ for countries
that sell, buy or transfer energy resources. In
other words, energy security does not have
a single definition and dimension, but it af-
fects all aspects of our socio-economic life.
The general strategy of energy security for



energy-deprived countries is to reach ener-
gy uninterruptedly and at reasonable pric-
es, as well as to use existing energy efficient-
ly and to reduce dependence on imported
energy.” Energy supply security can also be
defined as the reliability of the source coun-
try supplied, the uninterrupted production
of the energy source, and the safe transpor-
tation of energy from the seller to the buyer
country.' That is why many energy-depend-
ent countries invest in renewable energy re-
sources and try to increase energy efficiency
for a sustainable economy or diversify im-
ported countries and routes. In addition, if
there are potential oil or gas reserves on land
or in the open seas around those countries,
states may choose to set aside a budget to ex-
plore and extract them. On the other hand,
energy security includes many factors in the
supply of energy, such as wars, conflicts, ter-
rorist activities, political or economic insta-
bility, cyberattacks or accidents that may oc-
cur in production, distribution problems,
or excessive competition.'' These predeter-
mined, invisible risks and new challenges
that the states must face make carrying out
their energy security policies difficult.

The main reason why ener-
gy is seen as a national secu-
rity issue is that it is the main
element of economic stability
or development. If energy-de-
pendent countries experience
potential energy supply prob-
lems, all segments and sec-
tors of society will be adverse-
ly affected. In this light, the

definition of energy security
may differ for countries that
sell, buy or transfer energy re-
sources. In other words, ener-
gy security does not have a sin-
gle definition and dimension,
but it affects all aspects of our
socio-economic life.

As Erahman and Purwanto state, there
are also four essential dimensions in energy
security: “availability (existence), affordabil-
ity (reasonable energy price), accessibility
(geopolitical obstacles), and acceptability”
(clean environment concern).’> That is why
energy security is also known as the energy
supply. These 4A dimensions of the energy
supply can be accepted as a part of the ener-
gy system directly related to energy securi-
ty and help experts analyze the model-based

scenarios.!?

The natural gas discovered in
the Black Sea plays a signif-
icant role in reducing the en-
ergy dependency of Tiirkiye
in terms of availability, and it
is expected that the discovery
will partially provide an “af-
fordability” advantage in pric-
es in the medium term once it
is commercially produced.

The availability of energy has always
been a concern for governments since the In-

dustrial Revolution, which first started with
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coal. Then, oil and natural gas became basic
needs in developing economies and the rou-
tine lives of human beings.'* States want rea-
sonable price stability in energy supply to
create a predictable and competitive econo-
my. However, the fact that energy prices are
open to even speculation puts energy securi-
ty at risk." Accordingly, the natural gas dis-
covered in the Black Sea plays a significant
role in reducing the energy dependency of
Tirkiye in terms of availability, and it is ex-
pected that the discovery will partially pro-
vide an “affordability” advantage in prices
in the medium term once it is commercially
produced. The fact that countries with rich
energy resources and industrialized coun-
tries that consume energy excessively are
located in different geographies poses a se-
rious problem regarding accessibility in en-
ergy security. The natural gas to be obtained
from the current Sakarya Gas Field explora-
tion in the Black Sea, where there is no dis-
puted territories problem or the issue of de-
marcation of maritime jurisdiction like in
the Eastern Mediterranean, will ensure this
supply is commercially accessible to public
use safely. The Greek Cypriot Administra-
tion (GCA) wants to unilaterally extract and
use the potential natural gas around the is-
land, but some of the so-called zones GCA
divided into parcels are not recognized by
Tirkiye due to the right of EEZ, and that
causes the potential natural gas not to be
evaluated in the region.'

Since the geopolitical dimension of en-
ergy security is defined as an “adequate, af-
fordable, and reliable” energy source, the
desire to consume energy cheaply in the
capitalist system causes both energy-envi-
ronmental dilemmas and geopolitical rival-
ries.”” Since sustainable development and

growth are among the most critical priorities
of governments, the rapid demand for fossil
resources causes an increase in carbon diox-
ide, global warming, and climate change.'
The relationship between the environment
and energy consumption is closely related to
the state of nature. For this reason, it is not
always possible to obtain the same efficiency
from renewable energy sources and nuclear
reactors. For example, in France, many nu-
clear reactors were shut down between 2003
and 2009 due to the warming of the river wa-
ter in the summer."” The electricity obtained
from wind, energy, or dams is closely relat-
ed to climatic conditions. It is understand-
able that states still feel obliged to continue
using fossil fuels, which they find more relia-

ble, and invest in this area.

Energy and

Environmental Security

Environmental-economic  dichotomy
also shows that a global transformation in
energy resources is not easy in the short run.
For example, even the E.U. countries, which
took bolder steps in this respect with the
European Green Deal Agreement, includ-
ed natural gas and nuclear energy among
their green investments to overcome the en-
ergy supply crisis they experienced due to
the Russia-Ukraine war. In the draft propos-
al of the E.U. Commission, licensing of nu-
clear energy investments will be allowed un-
til 2045, while investments that will enable
electricity generation, accelerating the tran-
sition from coal to renewable energy, will
be allowed until December 31, 2030.2° The
vote to veto this law in the European Par-
liament on June 06, 2022, was rejected by



278 votes to 328.*' In this direction, by us-
ing clean energy resources in industrial and
agricultural production, Tiirkiye can ensure
that the European Union maintains or even
increases Turkish supplies within the “Euro-

pean Green Deal” framework.

Natural gas contributes to reducing
environmental pollution as a hydrocar-
bon-based fuel that is cleaner, more envi-
ronmentally friendly, and causes less green-
house gas absorption than other fossil
fuels.”> According to the data in the natural
gas report prepared by GAZBIR,* Tirkiye
saves an average of 2 million tons of carbon
emissions every year thanks to the increas-
ing residential use of natural gas. Tiirkiye re-
leased 276.3 million tons of carbon dioxide
in 2010, 340.7 in 2015, and 369.5 in 2020,
respectively, and while the annual total in-
crease rate in the world is 1.4% in the last ten
years, it is 3.4% in Turkiye.** Turkiye, which
emits carbon at a rate that is approximate-
ly 2.5 times higher than the global average,
can increase its carbon emission savings by
consuming natural gas instead of oil and coal
and using more renewable energy sources in

electricity generation.

Energy Security
and Sustainable
Economic Growth

Although energy supply has become in-
creasingly vital in economic growth since
the 1970s, macro-economists still ignore
the importance of energy in manufactured
products.”® Because technological devel-
opment is the only reason for sustainable
growth in the neoclassical growth theory.”®

Meanwhile, the Russia-Ukraine war shows

that the European states, which have energy
supply problems nowadays, have had to re-
duce their energy consumption and produc-
tion. Moreover, rising energy-based prices
and the high cost ofliving caused by inflation
increase the discontent in societies. There-
fore, one of the most essential elements of
sustainable growth and economic develop-
ment is the sustainable energy supply and
the availability of this energy at affordable
prices. As Aykiri* finds, “the ‘energy supply
security’ phenomenon has become an indis-
pensable element of economic and nation-

al security”

Natural gas can be used as a
raw material in many ways,
such as synthetic polymers,
plastic materials, rubber, ar-
tificial fibers, PVC, ceramics,
and the metallurgy industry.
In this direction, the realiza-
tion of natural gas explora-
tion investments in the Black
Sea, which has the potential
to partially reduce the ener-
gy supply problem necessary
for sustaining its sustainable
economic development, is also
compatible with environmen-
tal concerns.

It is observed that energy consump-
tion and dependency have increased in par-
allel with the increasing industrial capac-
ity and urbanization, especially since the
1980s, when Tiirkiye adopted neoliberal
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policies. Rising energy prices also pose a se-
rious obstacle to realizing macroeconom-
ic targets. While Tirkiye’s dependency ratio
on energy imports (the ratio of energy im-
ports to total imports) was 52.7% in 1990,
it increased to 69.64% in 2010 and 75.64%
in 2018.”® In a study on the figures given in
the trade balance between 2000-2013, due
to the increasing energy import costs of Tiir-
kiye, the share of energy imports in total im-
ports increased from 21% to 83%. This sit-
uation caused a tremendous fiscal deficit.”
While the current account deficit was $26
billion in 1990, energy imports were $5 bil-
lion, and the ratio of energy imports to the
current account deficit was only 18%. How-
ever, although the current account deficit
was 27 billion dollars after 30 years in 2020,
the ratio of energy imports to the current ac-
count deficit increased to 159% due to ener-
gy imports reaching 43 billion dollars.*® Ac-
cording to the official foreign trade data of
the Central Bank of the Republic of Tiirkiye
(TCMB) for August 2022, the foreign trade
deficit in August was $3.11 billion (annual
current account deficit was $40.88 billion),
while excluding gold ($2.24 billion) and en-
ergy import ($4.03 billion) the current trade
surplus is $6.27 billion this month.*' There-
fore, energy complements labor and capital

for sustainable development.®

Natural gas
can be used as a raw material in many ways,
such as synthetic polymers, plastic materi-
als, rubber, artificial fibers, PVC, ceramics,
and the metallurgy industry.* In this direc-
tion, the realization of natural gas explora-
tion investments in the Black Sea, which has
the potential to partially reduce the energy
supply problem necessary for sustaining its
sustainable economic development, is also

compatible with environmental concerns.

Energy Nationalism
as a Public Policy

In the event of a possible problem in the
energy supply, countries may be exposed
to vital risks, from economic development
to defense.’* For this reason, energy is di-
rectly related to the economy, industry, de-
fense, and even foreign policy and is con-
sidered a public policy. Therefore, there is a
kind of “energy nationalism” today. Govern-
ments or national energy companies oper-
ate approximately 90% of the world’s energy
resources.” According to the Internation-
al Monetary Fund (IMF) data, National Oil
Companies (NOCs), which control a glob-
al capital of more than 3 trillion dollars, are
utilized both to manage the energy policies
of the countries and to keep confidential and
privileged information as they are used for
strategic goals or debt and income balanc-
es.’® According to energy expert Demir,”’
the most fundamental purposes of establish-
ing national oil companies are as follows:
1) states reduce their dependence on inter-
national oil companies, 2) they can use na-
tional oil companies by their own econom-
ic interests and policies, 3) they can better
calculate the balance of payments, and they
plan more predictable budgets, 4) they can
have a say in the international energy indus-
try, S) they will increase the qualified human
resources working in this field and devel-
op their high technology, 6) they will have
more accurate information on energy de-
posits, and finally 7) they will ensure cheap,
reliable and sustainable energy supply.



In the event of a possible prob-
lem in the energy supply, coun-
tries may be exposed to vital
risks, from economic develop-
ment to defense.** For this rea-
son, energy is directly related
to the economy, industry, de-
fense, and even foreign policy
and is considered a public pol-
icy. Therefore, there is a kind
of “energy nationalism” today.
Governments or national ener-
gy companies operate approx-
imately 90% of the world’s en-
ergy resources.

Reducing production led to an increase
in other petroleum-based raw materials and
products, which also affected OPEC coun-
tries that did not have the industrial capa-
bility to produce these products. Anoth-
er outcome of the oil crisis is that it created
awareness in many countries to increase the
number of national oil companies or to
strengthen existing ones. OPEC countries,
which hold more than half of the world’s
proven oil reserves, significantly accelerated
the nationalization of foreign oil companies.
Thus, it is seen that a company like Exxon,
which controls global oil production, had
to announce significant production cuts.
Its production of 6.8 million barrels/day in
1973 decreased by 1.7 million barrels/day
in 1985.%% Also, the parallel increase in the
country’s income with the increase in oil
prices has been effective in the rapid increase

in the number of national energy companies

not only in Arab and African countries but
also in many countries such as Mexico, Bra-

zil, Norway, Russia, and China.*

Tiirkiye established TPAO in
19584 to carry out activities
such as hydrocarbon explora-
tion, extraction, refining, and
marketing on behalfofthe pub-
lic. TPAO, which has achieved
remarkable discoveries of nat-
ural gas in the Black Sea with
increasing investments, carries
out activities to reduce foreign
dependency on natural gas
and oil. The Coastal Logistics
Center TPAO subsidiary TP-
OTC, located within the bor-
ders of Filyos Port and used
during the construction phase,
is also handed over to TPAO.
It is worth repeating that Tiir-
kiye has achieved deep-sea ex-
plorations in natural gas only
when it has had a national en-

ergy fleet.

In addition to the direct transfer of the
revenues from energy sales and taxes to the
government, the fact that they have an active
role in achieving specific political goals in
terms of supply security and industrial com-
petition has been decisive in the increasing
number of national oil companies (Noreng,
1994: 198). Thus, states gain the ability to
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be less affected by external factors such as in-
ternational embargoes, economic sanctions,
and sudden price increases. In line with this
goal, Tiirkiye established TPAO in 1954 to
carry out activities such as hydrocarbon ex-
ploration, extraction, refining, and market-
ing on behalf of the public. TPAO, which
has achieved remarkable discoveries of nat-
ural gas in the Black Sea with increasing in-
vestments, carries out activities to reduce
foreign dependency on natural gas and oil.
The Coastal Logistics Center TPAO subsid-
iary TP-OTC, located within the borders of
Filyos Port and used during the construc-
tion phase, is also handed over to TPAO.* It
is worth repeating that Tiirkiye has achieved
deep-sea explorations in natural gas only

when it has had a national energy fleet.



CHAPTER 11

Global Energy Supply

and Consumption

In parallel with the growing population,
industrialization, urbanization, and increas-
ing production and consumption oppor-
tunities, the demand for natural resources
and energy is also increasing.* According
to the B.P. Statistical Review of World En-
ergy 2020 Full Report, energy consumption
in the world has increased by approximate-
ly 60% in the 25 years between 1994-2019.%
As seen in Table 1, oil and coal are still used
at a rate of 60% in total energy consump-
tion, the rate of natural gas and renewable

energy is gradually increasing in total energy

consumption in the world. In the last 25
years, while the oil ratio has decreased the
most in total energy consumption, natural
gas has increased the most. According to the
prediction for 2050, although the ratio of fos-
sil energy sources to total energy consump-
tion will decrease in the future, it should not
be forgotten that the amount of fossil ener-
gy consumption will increase over the com-
ing decades. When Table 1 is examined, it
can be easily seen that fossil energy resourc-
es will be used for many years in the glob-
al energy supply. In this direction, countries
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will continue to invest in the exploration,
extraction, and transfer of fossil resources
such as natural gas in the future. However,
the most pleasing development regarding

environmental concerns is that while almost
all the energy consumption was based on
coal a century ago, the rate of coal use in the
2050s will decrease to approximately 20%.

Source: Oil Coal Natural Gas Nuclear Renewables
1971 44,3 26,1 16,2 0,5 12,9
2020 30,9 26,8 oy 5,0 14,1
2050 27 20 4,0 28

Table 1. Total Primary Energy Supply by Fuel, 1971-2050. (Source: [EA*®)

One of the biggest reasons for the rapid
increase in natural gas consumption world-
wide is the increasing preference for natural
gas in electric power, industry, and buildings
due to environmental concerns. Anoth-
er reason is that natural gas is liquefied and
transported by ships as LNG, which has out-
stripped the pipeline trade in global trade. As
seen in graphic 1, for the first time in 2020,
global natural gas trade via LNG surpassed
natural gas trade via pipelines.

Natural gas in the form of LNG needs
special conversion facilities or terminals
compared with pipelines. For this reason,
the number of LNG land terminals and
floating LNG storage and gasification units
(FSRU) is increasing rapidly worldwide. As
of April 2022, LNG trade grew by 4.5% be-
tween 2021 and 2022, thanks to the LNG
fleet reaching a total of 641 with 591 vessels,
4S FSRU ships, and S floating storage units
(FSUs).* These numbers increase every

year in parallel with the increasing demand.

For example, the number of FSRU ships in
Tirkiye has increased to three in 2023 with
Saros FSRU.

Naturalgasintheformof LNG
needs special conversion facil-
ities or terminals compared
with pipelines. For this rea-
son, the number of LNG land
terminals and floating LNG
storage and gasification units
(FSRU) is increasing rapidly
worldwide.
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Graphic 1. Global Natural Gas Trade (Source: TPAO*)

Production-Consumption
Relationship and the
Share of Natural Gas in
Tiirkiye’s Energy Security

Energy has maintained its primary role in
economic and social development for many
years, and the demand for energy in devel-
oping countries such as Tiirkiye, China, Bra-
zil, India, and Indonesia is gradually increas-
ing.* Among OECD countries, Tiirkiye is the
country that consumes the most energy, with
an annual increase of 5.5% since 2002, and its
total installed electricity capacity has reached
97.37 GW from 31.8 GW.*¥ According to the
TPAO 2022 report, the distribution of the
primary energy supply of Tiirkiye is as fol-
lows: 28.7% oil, 27.7% coal, 27% natural gas,
7.2% geothermal, 4.6% Hydro and 4.9% oth-
ers.* Although the share of renewable energy

sources in total energy consumption is unsat-
isfactory, the increasing rate is a positive step
in the right direction. In the last 20 years, Tiir-
kiye has increased its total electricity installed
capacity more than three times to 97,377 GW
by investing in renewable sources exceeding
50 billion dollars, and that is why 52.5% of its
electricity is produced from renewable ener-
gy sources such as hydroelectric (3,8GW),
wind (9,58 GW), solar (7,7GW), geothermal
(1,S9GW), biomass (0.94GW).* The report
called Turkey Electricity Production-Trans-
mission Statistics of Turkish Electricity
Transmission Corporation (TEIAS) shows
that Tiirkiye produces 53.33% of its electric-
ity from renewable resources, 21.54% from
natural gas, and 19.68% from coal.”

Energy has maintained its pri-
mary role in economic and
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social development for many
years, and the demand for en-
ergy in developing countries
such as Tiirkiye, China, Bra-
zil, India, and Indonesia is
gradually increasing. Among
OECD countries, Tiirkiye is
the country that consumes the
most energy, with an annual
increase of S5.5% since 2002

Looking at Figure 3, the share of oil and
coal in primary energy sources is approxi-
mately 56,3% as of 2020, and the total ratio

100 %
90 %
80 %
70 % 0%
60 %

50 %

40 %

30 %

20% —
10% —
0%

of fossil sources rises to 83,3% with natu-
ral gas consumption. If the prediction in the
Republic of Tiirkiye Ministry of Energy and
Natural Resources report comes true, the to-
tal share of oil and coal in energy resources
is supposed to decrease to 47,9%, natural gas
consumption will decrease to %22,5, and
consumption in renewables and non-fos-
sil fuels will reach 29,6% in 2035. Howev-
er, if the amount of natural gas to be discov-
ered in the Black Sea reaches very high levels
and the other phases foreseen in the natural
gas to be produced within the scope of the
SGFD Project are carried out within this pe-
riod, the ratio of natural gas in total energy

could be much higher.

2020 2025

"] solid Fuels [ 0il M Gas

B Nuclear

2030 2035

B Renewable

Graphic 2. Distribution of Primary Energy Consumption in Tiirkiye in 203S.
(Source: T.C. Enerji Bakanhg®")

On the other hand, unlike the years
2010-2020, it is seen that natural gas con-
sumption in Tirkiye will follow a hori-
zontal course in the period between 2020-
2030.%* This means that the ratio of natural
gas consumption to total energy consump-
tion will decrease. The main reason is that

investments in renewable energy sourc-
es will gradually increase, and nuclear en-
ergy will be included in the primary energy
sources as of 2025. Tiirkiye is constructing
the Akkuyu Nuclear Power Plant in Mersin.
This plant will consist of four reactors and
has an installed power of 4800 MW. Another



nuclear power plant is planned to be built in
Sinop. Thus, Tirkiye will both diversify its
clean energy resources and can further re-
duce the consumption rates of polluting en-
vironment energy resources such as oil and
coal. Still, Tiirkiye is at risk of being direct-
ly affected by climate change and drought,
and the rate of increase in hydropower from
dams may decrease in the future. For this
reason, while nuclear energy is vital in not
increasing foreign dependency on energy, it
is rational to continue investing in pipelines,
land LNG terminals, and FSRU to help Tir-
kiye reach the desired amount of natural gas
supply. Unpredictable factors in energy sup-
ply can turn into a national security threat in
a short time. Accordingly, Tiirkiye needs to
continue its natural gas exploration and ex-
traction activities in the Sakarya Gas Field
or the Eastern Mediterranean.

Tiirkiye is at risk of being di-
rectly affected by climate
change and drought, and the
rate of increase in hydropow-
er from dams may decrease
in the future. For this reason,
while nuclear energy is vital
in not increasing foreign de-
pendency on energy, it is ra-
tional to continue investing
in pipelines, land LNG termi-
nals, and FSRU to help Tiirki-
ye reach the desired amount of
natural gas supply.

Tirkiye imports natural gas from Russia,
Azerbaijan, and Iran via pipelines. However,
it imports LNG from different countries to
diversify its energy security and secure its
natural gas supply. By 2022, LNG imports
in natural gas had increased to 30 percent.”
Diversifying the number of countries, Tiir-
kiye has started to import LNG from Alge-
ria and Nigeria as well as from other coun-
tries such as the USA, Egypt, and Qatar
(EPDK, 2022: 21). Tiirkiye imported 38,2
(70%) bem of natural gas via pipelines and
16,4 (30%) bcm as LNG in 2022 (EPDK,
2023b). Natural gas imported in 2022 de-
creased by 6.07% (58.7 bem in 2021) com-
pared to the previous year and became 54.66
bem.* Since the production at Sakarya Gas
Field is not yet operational, it is seen that
natural gas production will be only 379.82
mcm in 2022, which is 3.71% less compared
to 2021. Exports increased by 51,86% from
360.34 mcm to 581.43 mcm in this period.>
Thus, it is seen that Tiirkiye imports almost
all the natural gas it consumes.

Tiirkiye imports natural gas
from Russia, Azerbaijan, and
Iran via pipelines. However, it
imports LNG from different
countries to diversify its ener-
gy security and secure its nat-
ural gas supply.

As seen in Chart 3, while natural gas im-
ports in Tiirkiye have increased regularly, the
production ratio to imports has decreased
from 1.40% to 0.69% in the last ten years.
However, these rates will change significant-
ly with the production of Sakarya Gas Field.
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In light of 2022 consumption data, the do-
mestic consumption coverage ratio of each
bem of natural gas produced is approximate-
ly 2%. In this direction, considering that 40

mcm of natural gas will be produced dai-
ly within the scope of Phase-1 and Phase-2,
natural gas consumption of 25% to 30% will
be met by domestic production.

bem/vear

0,6 0,5 0,5 0,4 04

59.6

55.0

U’MG
Y

47,8
0,70% 0,69%

04 0,5 0,4 04 04

2012 2013 2014 2015 2016

mm Domestic Natural Gas Production

Natural Gas Net Imports

2018 2019 2020 2021 2022

== Domestic Production Rate

Graphic 3. Natural Gas Supply and Domestic Production Rates in Tiirkiye, 2012-2022.
(Source: TPAO% and EPDKY")

Tirkiye, on the one hand, increases its
investments, which will raise the domestic
consumption rate. On the other hand, it di-
versifies the energy routes and the number of
countries to establish natural gas supply se-
curity. Accordingly, Tiirkiye is increasing the
number of LNG terminals and FSRU, in-
creasing its daily natural gas inflow capacity.
Thanks to these facilities and pipelines, dai-
ly natural gas inflow capacity has increased
to 381.9 mem in 2022.%%. Thus, Tirkiye has
reached almost twice the natural gas inflow
capacity of the natural gas it consumes. This

shows how Tiirkiye follows a favorable pol-
icy to overcome its natural gas supply secu-
rity. In addition, underground natural gas
storages with a total capacity of 10 bcm were
built in Silivri and Tuz Goli. Thus, Turki-
ye aims to prevent natural gas cuts in winter
or in extraordinary times from interrupting
industry and electricity consumption. The
map below shows where in Tiirkiye natural
gas pipelines, underground natural gas stor-
ages, LNG terminals, and FSRU vessels are
located.
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Map 1. Natural Gas Pipelines and Projects.

In addition to its natural gas exploration
activities in the Black Sea and Eastern Med-
iterranean, Tirkiye’s negotiations with Rus-
sia, Azerbaijan, Turkmenistan, and Israel
will enable Tiirkiye to increase its natural gas
export. Thus, Tirkiye can make its policy of
being an energy corridor country in natural
gas a reality. Increasing energy consumption
in China and India not only puts pressure on
global energy demand but also causes com-
petition in global energy supply security.”
Aware of this increasing competition, the
European states’ desire to gradually reduce
their dependence on Russian gas highlights
Tirkiye as a robust alternative corridor in

energy geopolitics.

Tirkiye has an enormous geostrategic
location as it connects the energy-rich Cau-
casus, Central Asia, and the Middle East
with the energy-poor European continent

to each other. Also, Tirkiye, which acts as
a bridge between Asia and Europe in the
East-West trade, which has increased signif-
icantly with the Belt and Road Initiative an-
nounced by China in 2013, aims to become
an “energy bridge.” Located on the historical
Silk Road, Tiirkiye can thus have a central
place in goods trade and energy transfer. At
a more micro level, the Filyos Valley Project,
which has direct energy resources and the
Middle Corridor, will set an excellent exam-
ple for energy and goods trade. The natural
gas discovered in the Black Sea will turn into
production here, including the third-larg-
est port and an expanded industrial zone. As
energy is determined in the free market as a
valuable commodity, Tirkiye will need in-
ternational cooperation to reap more bene-
fits from the energy it discovers, which can

engender regional cooperation, trade, and
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trust.®® Achieving its energy security, Turki-
ye will concentrate more on trade opportu-
nities in its region with its increasing com-
petitive power, increasing the importance of
large-capacity ports such as Filyos Port.

Tiirkiye has an enormous geo-
strategiclocation as it connects
the energy-rich Caucasus,
Central Asia, and the Middle
East with the energy-poor Eu-
ropean continent to each oth-
er. Also, Tiirkiye, which acts
as a bridge between Asia and
Europe in the East-West trade,
which has increased signifi-
cantly with the Belt and Road
Initiative announced by China

in 2013, aims to become an
“energy bridge.” Located on
the historical Silk Road, Tiir-
kiye can thus have a central
place in goods trade and en-
ergy transfer. At a more mi-
cro level, the Filyos Valley Pro-
ject, which has direct energy
resources and the Middle Cor-
ridor, will set an excellent ex-
ample for energy and goods
trade. The natural gas discov-
ered in the Black Sea will turn
into production here, includ-
ing the third-largest port and
an expanded industrial zone.



CHAPTER 111

Key Findings

As aresult of the observations, compre-
hensive and detailed analyses, literature re-
view, and interviews with stakeholders and
experts, many findings have been evaluated
under the following headings:

1) National Energy Fleet and Energy Se-
curity policy approach that brought
the success of Sakarya Gas Field dis-
covery

2) Reasons to offload Natural Gas in Fi-
lyos and Spatial Variability

3) Stages of Conversion of Discovered
Natural Gas to Production

4) The Effect of Black Sea Discovery on
Tirkiye’s National Energy Security
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1. National Energy Fleet
and Energy Security Policy
Approach that Brought

the Success of Sakarya

Gas Field Discovery

The energy security problem in Tiirkiye
started in 1990 when the energy demand ex-
ceeded 50% in terms of foreign dependency,
and this ratio exceeded 75% in 2014.%" Espe-
cially in natural gas, the import rate is above
99%. Considering that Tiirkiye imports al-
most all the natural gas it consumes, the nat-
ural gas produced in the Black Sea will pos-
itively impact national energy security. In
this context, what is the underlying policy
of Turkiye behind the success of discovering
natural gas in the open and deep seas, such
as in the Black Sea?

The energy security problem
in Tiirkiye started in 1990
when the energy demand ex-
ceeded 50% in terms of foreign
dependency, and this ratio ex-
ceeded 75% in 2014. Especial-
ly in natural gas, the import
rate is above 99%. Consider-
ing that Tiirkiye imports al-
most all the natural gas it
consumes, the natural gas pro-
duced in the Black Sea will
positively impact national en-
ergy security.

In the Ministry of Energy and Natural
Resources of Tiirkiye (MENR) Strategic
Plan Report 2015-2019, the ability of Tiir-
kiye to establish the security of energy sup-
ply is expressed as follows: ‘il and natural
gas exploration studies, these activities should
be intensified, initiatives for shale gas explo-
ration and generation should be taken, strong
domestic companies should increase their for-
eign contacts and initiatives and foreign sourc-
es should be introduced into domestic utiliza-
tion.”*> Although the report written in 2015
underlines the issue of the security of energy
supply by reducing dependency on natural
gas in electricity production and eliminat-
ing it with other renewable resources, a new
policy change will be essential with the nat-
ural gas discovered in the Black Sea. As the
report focuses on the rising dependence on
imported energy sources, Tiirkiye must in-
vent renewable sources, improve energy ef-
ficiency, and discover fossil sources to meet

the increasing consumption.®

In line with this policy, Turkiye, sur-
rounded by seas, has started to purchase
drilling vessels to conduct natural gas explo-
ration studies in line with the data obtained
from seismic research vessels. Thus, Tiirki-
ye has acquired the ability to conduct explo-
ration, research, and extraction activities in
the seas with its means- with offshore drill-
ing studies or three-dimensional (3D) seis-
mic data collection and interpretation ves-
sels. This enabled more concrete targets for
the future of energy policy to be carried out
in Tiirkiye’s 2019-2023 Strategic Plan. The
main objectives under the title of “Ensuring
Sustainable Energy Supply Security,” which
is among the main objectives specified in
the 2019-2023 Strategic Plan of the Minis-
try of Energy, are as follows:**



o The ratio of electricity installed
power based on domestic and re-
newable energy resources to total in-
stalled power will be increased from
59% to 65%.

« Nuclear energy will be included in
our supply resources, and the efforts
to increase its share in the energy
supply will proceed.

« Natural gas and electricity infra-
structure will be strengthened.

« Oil and natural gas exploration and
production activities will be acceler-
ated, especially in the seas.

« Technological transformation appli-
cations will be realized in the elec-
tricity sector.

Tiirkiye, surrounded by seas,
has started to purchase drill-
ing vessels to conduct natu-
ral gas exploration studies in
line with the data obtained
from seismic research vessels.
Thus, Tiirkiye has acquired
the ability to conduct explora-
tion, research, and extraction
activities in the seas with its
means- with offshore drilling
studies or three-dimensional
(3D) seismic data collection
and interpretation vessels.

Since energy supply is a public poli-
cy, national oil companies stand out as im-
portant actors in the energy diplomacy im-
plemented by the states.®® Since the Second
World War, especially with the return of oil
to global use, the increasing nationalization
approach in energy resources and institu-
tions in the world has also shown its effect
in Tirkiye. In this direction, TPAO, estab-
lished in 1954, has played an active role in
the exploration and production of fossil en-

ergy resources and national energy security.

Due to the lack of three-dimensional
seismic research vessels capable of drilling
in open seas, TPAO could not reveal serious
discoveries in the open seas by its means un-
til the seismic research vessel Barbaros Hay-
rettin Paga was included in the inventory in
2012, after receiving positive signals from
the research initiated by the Orug Reis seis-
mic research vessel, which joined the TPAO
inventory in 2017, in August 2018 in the
Zonguldak offshore of the Black Sea, Fatih
drilling vessel, which joined the TPAO in-
ventoryin 2017, started its first drilling in the
Tuna-1 well in the region on July 20 2020. It
reached 405 bem of natural gas discovery in
the Tuna-1 well, with two separate discover-
ies in August and October in the first three
months (Table 2). When it was understood
that there was a natural gas reserve in the re-
gion, on May 01, 2021, Barbaros Hayrettin
Paga started to carry out seismic research in
the Black Sea in wider areas. In light of the
current three-dimensional seismic data, the
Kanuni drilling ship started offshore drilling
activities in December 2021. In April 2022,
the Yavuz drilling ship started to help other
support vessels construct subsea production
systems and the activities to offload the nat-
ural gas discovered in the region.
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Year Discovery Well Amount (bcm)
August 2020 Tuna-1 320
October 2020 Tuna-1 85

June 2021 Amasra-1 135
December 2022 Caycuma-1 S8
Reserve Growth:
December 2022 With the re-evaluation efforts, the reserves in the 112
field were revised from 540 bem to 652 bem.
Total Dis- Three separate wells in the Sakarya Gas Field 710
covery

Table 2. Sakarya Gas Field Natural Gas Discoveries

Tirkiye, which started to get results in
the investments made in the national fleet
in a short time, seems determined to con-
tinue its investments. While only 951 mil-
lion dollars were invested in TPAO in 2011,
it exceeded 3 billion dollars in 2014 and 4
billion dollars in 2022.% and®” Although it
varies according to the characteristics of
the works carried out within the scope of
the SGFD Project, more than 50 ships are
working within the scope of the project. A
total of 16 of them are in the inventory of
TPAO, of which 4 are drilling ships, 2 are
seismic research ships, and 10 are support
vessels. Tirkiye, which did not have a sin-
gle ship with geophysical equipment until
2012, has succeeded in owning one of the
world’s largest energy fleets in the last dec-
ade. In this way, Tirkiye can carry out its
deep-sea discoveries.

2. Reasons to Offload
Natural Gas in Filyos
and Spatial Variability

One of the most critical factors in deter-
mining the Sakarya Gas Field Development
Project is that the Filyos Valley Project area,
which also includes the Filyos Port, is the
shortest distance to deliver the gas and to
ensure the safety of the natural gas flow dis-
covered in the Sakarya Gas Field. The sub-
sea umbilical flow lines and pipelines need
to be at the shortest distance to the land be-
cause the pressure and conductivity loss of
the gas can be minimized in the lines, and
thus, the safety of the flow can be realized.®®
The less pressure there is, the more it is pos-
sible to produce for many years. The less
pressure there is, the longer the reserve life
and production last. Since the most cru-
cial factor in minimizing the pressure is the
distance, the Filyos Valley Project area was
preferred as the most suitable place to con-
struct the OPE.



One of the most critical fac-
tors in determining the Sakar-
ya Gas Field Development
Project is that the Filyos Val-
ley Project area, which also in-
cludes the Filyos Port, is the
shortest distance to deliver the
gas and to ensure the safety of
the natural gas flow discov-
ered in the Sakarya Gas Field.

The second reason to choose the Sakar-
ya Gas Field Development Project area in
Filyos is that Filyos Port, whose construc-
tion had almost been completed when the
discovery was announced, has not yet been
opened to national and international com-
mercial ports. Filyos Port, the construction
of which started in 2016, was put into ser-
vice on June 04, 2021. Filyos Port, located
within the borders of Zonguldak province,
is the third largest port in the Black Sea, with
an annual handling capacity of 25 million
tons. Filyos Port also has the capacity to han-
dle 13 ships of various sizes at the same time.
Such a port of this size and capacity, which
16 ships in the TPAO inventory and up to
50 other support vessels must use in natu-
ral gas extraction operations, has also influ-
enced TPAO’s determination of the harbor
area as an onshore gas processing facility. A
temporary Coastal Logistics Center operat-
ed by TP-OTC has been established to carry
out the activities here.

The third reason is the air, sea, and rail-
way network, where road connections to the
Filyos port and the facilities and logistics
centers can be built behind it. Mainly thanks
to Caycuma Airport, which is only 18 km
away from the project area, special equip-
ment and vehicles brought from abroad can
be delivered to the project area in a short
time. The fourth reason is that there is no
designated special area in this region, as well
as the project area is not located in the forest
area. In this way, there will be no tree-cut-
ting and no intervention in the surrounding
settlements.® The fifth reason is that Filyos,
which has one of the most ideal transporta-
tion corridors between the coast and the in-
terior, provides suitable topographic condi-

tions for the construction of pipelines.

Considering all these, the Filyos Valley
Project, planned for industrial investments
to produce medium and high technology,
has been named the Sakarya Gas Field De-
velopment Project with the discovery of nat-
ural gas. Thus, thanks to the ongoing ground
improvements in the region for many years,
TPAO has had the opportunity to construct
the OPF facility and transfer the gas to land
ina shorter time. An area of 597 hectares was
initially allocated for the Filyos Valley Pro-
ject. The region was announced as the SGFD
Project, covering only the eastern side of the
Filyos Stream. With the President’s Decision
dated 05.01.2022 and numbered 5071 pub-
lished in the Official Gazette dated January
06, 2022, and numbered 31711, the part of
the area planned as Filyos Industrial Zone,
corresponding to 215 hectares to the east of
Filyos Stream, has been allocated to Turkish
Petroleum Corporation as Filyos Individual

Investment Site.
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3. Stages of Conversion
of Discovered Natural
Gas to Production

Within the scope of Phase-1 and Phase-2
of the Sakarya Gas Field Development Pro-
ject, the natural gas discovery in the Black
Sea to be produced and delivered to the na-
tional grid consists of four stages:

1) Subsea Production System (SPS)

2) Subsea Umbilical, Risers and Flow
lines (SURF).

3) Onshore Production Facility (OPF)

4) BOTAS Fiscal Melting Station
(FMS) and Offloading to the Na-
tional Grid

The subsea production system, subsea

umbilical, risers, flow lines, and the Filyos

(Okm) [0Sk (61m)  QUTkm (220 (020m) (@3l

onshore production facility to be construct-
ed within the scope of the SGFD Project
are under the responsibility of TPAO. Fiscal
melting stations and offloading to the Na-
tional Grid come under BOTAS. As men-
tioned before, the project area selection is
based on rational and feasible reasons, and
the institutional determination of the distri-
bution of tasks has provided results in the

project in a short time.

Compared to similar natural gas op-
erations in the world, the SGFD Project is
one of the world record subsea tieback wa-
ter depth and tieback distance. Since the
length of the map below is shown as far as
161 km, the operation carried out by TPAO
is 170 km offshore, also known as the Sakar-
ya Gas Field, has been added to the right of
the map with a red icon of “TPAO-Sakarya”
(Map 2).
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Subsea Production
Systems (SPS)

It is envisaged that the project’s first
phase will be completed to produce natural
gas discovered in Sakarya Gas Field by Sep-
tember 2023 and deliver 10 mcm of natural
gas per day from Sakarya Gas Field to Fily-
os OPF. With the second phase operation-
al by the end of 2028, this amount is expect-
ed to reach 40 mcm daily. The exploration,
made at a total depth of 3850 meters, will be
delivered to Filyos OPF by natural gas pipe-
lines that are 170 km long.” In this respect,
the processing terminal on the shore of Fily-
os will be connected to the subsea produc-
tion system by pipelines.

The subsea production system is estab-
lished approximately 2200 meters below
the sea, and these facilities are placed on the
ground at this depth with zero margin of er-
ror with unmanned robots. Since people can-
not descend to this depth, these systems are
placed individually, and their connections are
remotely controlled from the utility center or
drillships. In the interviews with the officials
from TPAQO, they stated that the offshore
and land operations could be controlled
from the Main Command Center (CCR) in
Ankara, thanks to the national software pro-
gram called “ZEK1” In addition, due to the
national software, the data obtained in the
drilling section will be delivered to the Fily-
0os OPF and CCR. Thus, sustainable and effi-
cient production will be ensured. Working in
ultra-deep waters is the most technologically
challenging stage because people cannot go

down to such a depth.

Moreover, the facilities used in the sub-
sea production system vary between 65 and
280 tons. These must be perfectly placed
underground at the SPS, 2200 meters below
the sea, and their connections with other sys-
tems and pipelines must also be made. For
example, a Christmas Tree (X.T.) weighs 65
tons and is S meters high and 6 meters wide.
Most of this equipment is taken from Filyos
port with the Yavuz drilling ship and placed
on the seabed with the unmanned water ro-
bot named Kasif.

The national fleet in the TPAQO invento-
ry plays a vital role in the exploration of nat-
ural gas in the Sakarya Gas field, the drilling
works, the extraction of gas, and the con-
struction of subsea production facilities,
subsea umbilical, risers, and flow lines, and
umbilical termination assembly to convert
the gas into production. An illustration of
a subsea production facility established un-
derground is shown in picture 1. This illus-
tration of seabed construction shows that it
was built to extract and deliver natural gas
through the Pipeline. There is a Christmas
Tree on each well. The production manifold
is where the gas offloading from the X.T. is
collected. This manifold is also connect-
ed to the Pipeline End Termination System
(PLET), which will transfer the gas to land
with flexible pipelines. Control lines also
keep the system afloat: Subsea Distribution
Unity (SDU) and Cord Umbilical Termina-
tion Assembly (UTA). Within the scope of
Phase-1 and Phase-2, a subsea production
system consists of a total of 40 wells in two
different blocks on a 12 km long area (2173
km?) on the seabed.”
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The national fleet in the TPAO
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the exploration of natural gas
in the Sakarya Gas field, the
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flow lines, and umbilical ter-
mination assembly to convert
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Photo 1. An Illustration of Subsea Production System. (Source: TP-OTC")



Pipeline Construction

The natural gas to be extracted through
the seabed production system will be trans-
mitted to the Filyos OPF via pipelines. The
pipes laid on the seabed at a depth of 2200
m from the surface, along 170 km with an
average slope of 4.4 per thousand, were also
laid on a plateau of about 12 km offshore
on a S km line and even with a high slope
0£296.9 per thousand. It reaches the land fa-
cilities with an inclination of approximately
2.2%. The pipes reach the onshore facilities
approximately 7 km from the coast with a

slope of approximately 2.2%. The plateauing
of the topography and the existence of sub-
marine canyons complicate the construc-
tion of pipelines (Map 3). In order to elim-
inate the geological risks such as flowing,
sliding, or landslide that may arise towards
the seabed, necessary research was carried
out for the construction of the pipelines on
a correct route. Moreover, due to the high
amount of Hydrogen Sulfide (H2S) pres-
ent on the seabed, appropriate material se-
lection and laboratory tests have also been
carried out to ensure the long-term durabili-
ty of the pipelines.

Filyos Natural Gas Processing Facilities
(Sakarya Gas Field Land Facilities)

Sakarya Gas Field
Seabed Production Facilities
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Map 3. Topography Section of Pipelines

It consists of three parallel pipelines
with a length of 170 km to deliver the natu-
ral gas from the seabed production facility to
the Filyos OPF.

The Pipelines:
1) Gas Pipeline (16 inch- 40,64 cm)

2) MEG Transportation Pipeline (10
inch- 27,3 cm)

3) Umbilical Pipeline (6 inch- 15,24
cm)

The first Pipeline is the 16-inch main
flow line, which will deliver the natural gas to
the field. Since the capacity to be transport-
ed in the second phase will be three times
that of the first phase, the Pipeline to be
used in Phase-2 production is planned to be
24 inches (60.96 cm). The second Pipeline
is the 10-inch MEG pipeline, also known as
the Mono ethylene glycol or antifreeze line.
Through this line, chemicals will be infused
into gas by injecting it into the well heads
and turning back to the land mixed with gas
through the gas line.”* To succinctly, MEG
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will be used to clean and separate sand, wa-
ter, or other impurities to sustain operations
on the seabed. The MEG pipeline, which in-
jects glycol in a way to prevent some water
that can be transported in the reservoir from
freezing during the process, is made of 3LPP
(3layers of polypropylene) with a minimum
thickness of 3 mm, which is coated on the
outside of the pipe for corrosion protection
of the pipelines.” This material is resistant
to high operating temperatures and provides
mechanical protection as well as corrosion
protection. Finally, the third Pipeline is the
6-inch seafloor fiber cord tie (umbilical)
that carries electricity to the seabed genera-
tion facility. It can also be called the automa-
tion lines system/energy system, which will
control the entire system built underground
and run the smart system. Laying all these
three pipelines into the sea with the Bahami-
an flagged ship Castro-10 (pipe burying ves-
sel) was completed in November 2022. An
average of 4-5 km of pipes were laid per day.

Filyos Onshore
Production Facility

Filyos OPF, built within the scope of the
SGFD Project, was completed as of Febru-
ary 2023, and the first torch was lit on the
field on April 20, 2023. Filyos OPF, built in
the area designated as the Filyos Valley Pro-
ject, in the back area of Filyos Port, will be
the first point of natural gas to be connect-
ed to the land by pipelines. In these facilities,
the gas to be transferred from the Sakarya
Gas Field will be separated, filtered, pressur-
ized, and sent to the fiscal melting station.
Gas extracted from underground is unsuit-

able for consumption as we use it at home.

The gas contains too many impurities, heavy
hydrocarbons, or substances such as sulfur.
Separation of these substances from the gas
and testing will also be carried out in these
facilities. For this reason, a natural gas pro-
cessing plant can also be called a chemical
plant. After all these processes are complet-
ed, the commercial production of the gas of-
floaded to the national grid will begin. It is
envisaged that the natural gas reaching the
Filyos OPF will be delivered to the national
grid in the second quarter of 2023.

Filyos OPF, built within the
scope of the SGFD Project,
was completed as of February
2023, and the first torch was
lit on the field on April 20,
2023.

Phase-1 has been designed and has
started producing ten mem/day (3,6 bem/
year) of natural gas at the Filyos OPF since
September 2023. In Table 3, the amount and
time of total production have been tried to be
revealed by calculating the possible 6 phase
stages. The Phase-1 production phase con-
tinues, and Phase-2 has also been projected.
Within the scope of Phase 2, it is aimed to
drill 30 more wells and produce a total of 40
mcm/day of natural gas by the end of 2028.



First (S wells) July 2023
Phase-1 | Block-1 10
Second (S wells) April 2024
Phase 2A | Block1 Ten wells By 2025 10
Phase 2B | Block1 20 wells By 2028 20
Phase 3 | Block-2 | Not projected By 2030 20
Phase4 | Block-2 | Not projected In 2030s 20
Phase 5-6 | Block-3 | Not projected In 2030s 40

Table 3. Future Production Scenario and Capacity at Filyos OPF

SGFD Project has a natural gas pro-
duction capacity of 120 mcm/day in three
blocks. Considering Tiirkiye’s increasing
natural gas consumption every year, in the
mid-2030s, Tirkiye will be able to obtain at
least half of the natural gas it consumes from
the Black Sea exploration. In the observa-
tions made in the field, it was seen that the
Phase-2 ground was suitable for construct-
ing a natural gas processing plant. It was ob-
served that the ground of the other phases
was suitable for constructing other OPFs.
Since additional discoveries are expected in
the region, it has been observed that neces-
sary improvements have been made on the
Phase-3 and Phase-4 fields so as not to be
caught unprepared in the future (Map 7).

Considering Tiirkiye’s increas-
ing natural gas consumption
every yeart, in the mid-2030s,
Tiirkiye will be able to obtain
at least half of the natural gas
it consumes from the Black
Sea exploration.
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Map 4. Sakarya Gas Field Onshore Facilities.

There were also serious difficulties in
constructing the base of the land on which the
facilities were established. The most signifi-
cant difficulty experienced in the construc-
tion of the facilities is that the SGFD project
area, which was previously determined as a
part of the Filyos Valley Project, causes a wet-
land (water-saturated) ground filled with al-
luvium brought by the Filyos Stream flowing
into the sea. For this reason, even before the

SGED Project was announced, soil improve-

ment was made in the region:

1400 km of soil improvement was

made.

Several treatment options, such as
chemical oxidation, electrochemi-
cal, biological, and filters, were as-
sessed and evaluated for the disposal

of produced water.



« A total of 17200 drainage columns
with an average diameter of 80-100
cm and a length of 30-35-40-4S5 me-
ters were built.

« Forty thousand piles (including
5,500 bored piles) were driven and
completed in 120 days.

« Soil samples were collected via
drills, and almost 1000 soil surveys
were carried out at depths ranging
from 15 to 75 meters.

+ The process was completed with 37
machines (pile machines) running
in 3 shifts for 24 hours.

« Thisprojectused two of the four ma-
chines that drive the deepest piles in
the world.

« Local companies took part in these
projects. For example, Ozardig firm
(Bartin) has driven approximate-
ly 12 thousand piles, which corre-
sponds to approximately 30% of the

total piles driven.

Offloading the Gas to
the National Grid

The fourth and final stage in the SGFD
Project is transferring the natural gas to
be produced at the Filyos OPF to the Fis-
cal Melting Station and then to the nation-
al grid. There is no storage facility in the
SGED Project. For this reason, the natural
gas produced will be directly transferred to
the BOTAS Fiscal Melting Station, which is
only 250 meters from the Filyos processing
plant. The facility was completed in Decem-
ber 2022 and is ready to deliver the gas to
the national grid. During the interview with

BOTAS authorities, it was stated that pres-
sure adjustment procedures would be car-
ried out in this facility to make it suitable for
transferring natural gas to the Pipeline. In
addition, BOTAS completed the construc-
tion of a 36,8 km long 48-inch-wide pipe-
line that will deliver the gas to the national
network in Kardesler village, located within
the borders of Zonguldak, in October 2022.
BOTAS is also constructing the 180 km long
Pipeline that will deliver the gas to be pro-
duced under Phase-2 from the distribution

system in Kardegler village to Sakarya.

4. The Effect of Black Sea
Discovery on Tiirkiye’s
Energy Policy

While Tiirkiye imports 3/4 of
the energy it consumes, this
rate is 99% in natural gas, and
the cost of natural gas imports
increases in parallel with the
increasing economic activities
and population.

The natural gas to be produced with-
in the scope of the SGFD Project is expect-
ed to positively affect both Tiirkiye’s natural
gas supply security and its role as an ener-
gy corridor. Tiirkiye spends approximately
40 billion USD annually on energy imports,
of which approximately 12.5 billion dollars
is natural gas.”® In other words, it is approxi-
mately 1/3 of the cost of natural gas in ener-
gy costs. With the Ukraine-Russia war, this
cost was doubled, but in the first quarter of
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2023, prices again approached rational and
predictable levels. While Tirkiye imports
3/4 of the energy it consumes, this rate is
99% in natural gas, and the cost of natural
gas imports increases in parallel with the in-
creasing economic activities and popula-
tion.”” As mentioned earlier, natural gas con-
sumption in 2020 is 48.1 bcm, in 2021 58.7
becm, and 2022 54.66 bem, respectively. In
short, it is predicted that Tiirkiye will con-
sume 50 to 60 bcm of natural gas in the short
and medium term. Moreover, the increase in
global warming and drought may cause the
possible loss of hydroelectric production to
be supplied from natural gas. These all show
that natural gas will remain important in the
Turkish economy and the security of the en-
ergy supply. In this respect, it is a positive
development that a specific part of the nat-
ural gas demand will be met by the discov-
ery of 710 bem of natural gas discovered in
the Black Sea. Within the scope of the SGFD
Project, 3.5 bem of natural gas per year in the
Phase-1 phase and approximately 14,5 bcm
of natural gas production in the Phase-2
phase are targeted. TPAO will be able to
produce 14.6 bem of natural gas, which cor-
responds to approximately 25% of annual
consumption, with a gradual increase in pro-
duction until 2028.

Thenatural gas to be produced
within the scope of the SGFD
Project is expected to positive-
ly affect both Tiirkiye’s nat-
ural gas supply security and
its role as an energy corridor.
Tiirkiye spends approximate-
ly 40 billion USD annually on

energy imports, of which ap-
proximately 12.5 billion dol-
lars is natural gas.

It is seen that the prominent sectors in
natural gas consumption in Tiirkiye are elec-
tricity, industry, and housing, respectively.
When the sectoral consumption between
2020 and 2022 is analyzed, electricity con-
sumption increased from 13.6 to 14.5 bem,
industrial consumption increased from 12.8
to 13.4 bcm, and residential consumption
increased from 15.4 to 18.05 bcm.” The ra-
tio of the total natural gas consumption of
the three main sectors has increased from
88% to 90% at that time.

In light of these data, it is predicted that
in case the natural gas to be produced in Fily-
os within the scope of Phase-1 and Phase-2
reaches total capacity, the natural gas con-
sumed in industry or electricity generation
in Tarkiye will be met by domestic produc-
tion in 2022. Regarding energy supply secu-
rity, it is vital that the increasing natural gas
consumption in these three sectors, which
have an important place in sustainable de-
velopment, will be supplied from domestic
production in the Black Sea at a rate of 25%
within the scope of the first 2 phases. In addi-
tion, if additional discoveries are made in the
region and TPAO continues its investments
in the region, natural gas consumption with-
in the scope of Phase-3 and Phase-4 could
reach 30 bem in the mid-2030s.”” Thus, ap-
proximately half of the natural gas consump-
tion will be met by the OPF in Filyos.

Natural gas to be provided by
domestic production in the



Black Sea will contribute sig-
nificantly to energy securi-
ty, as there is always a risk of
gas cutoff due to regional con-
flicts, embargoes, sanctions,
technical disruptions, or geo-
political tensions.

Natural gas to be provided by domes-
tic production in the Black Sea will contrib-
ute significantly to energy security, as there
is always a risk of gas cutoff due to region-
al conflicts, embargoes, sanctions, technical
disruptions, or geopolitical tensions. A sus-
tainable economy needs uninterrupted en-
ergy, and therefore, due to possible disrup-
tions in energy flow, the country’s economy
may come to a standstill and affect all areas

of life.%°

The fact that there is no con-
tinental shelf problem or ter-
rorist organization threat in
the Sakarya Gas Field ensures
that natural gas exploration,
extraction, production, and
other infrastructure activities
are carried out quickly and re-
liably. In addition, one of the
critical issues in energy secu-
rity is that energy exploration
and extraction activities are
carried out with the nation-
al budget and national ener-
gy company TPAO. Thus, the

produced energy source will be
made available in a short time
and at reasonable prices. The
seismic research and the drill-
ing works carried out in the
Black Sea within the body of
TPAO are a successful step to-
ward national energy security.

Another possible effect of the Black
Sea discovery on national energy security is
that it may play the role of an Energy Trade
Center (Hub) in natural gas, which Tiirki-
ye has aimed to realize for many years. Es-
pecially in the 20th century, the issue of ac-
cess to oil resources and the safety of energy
routes were the main reasons for frequent
wars and international competition. Natural
gas is predicted to replace this competition
in the 21st century. In this context, the im-
portance of Tiirkiye’s geopolitical position,
which has a central position on natural gas
transit routes, is increasing.®' Thanks to its
rapidly increasing daily inflow of natural gas
capacity, Tirkiye will be one step closer to
this dream with domestic production.

Another possible effect of the
Black Sea discovery on na-
tional energy security is that
it may play the role of an En-
ergy Trade Center (Hub) in
natural gas, which Tiirkiye
has aimed to realize for many
years.
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Conclusion

Because natural gas can be used easily
in many areas, from electricity generation to
industry, from vehicles to heating, and being
transferrable by ships in the form of LNG,
these are the main factors in the increase in
global consumption from year to year. In ad-
dition, since coal causes environmental pol-
lution, natural gas is preferred worldwide
and in Turkiye. Therefore, this increases the
importance of natural gas as a valuable com-
modity in global trade and international en-
ergy security. In this direction, states contin-
ue to invest in the global natural gas trade.
As seen in this study, natural gas investments
are gradually increasing in Tirkiye, raising
the rate of natural gas consumption in total

energy consumption to 26.52%.

In order to determine the nat-
ural gas potential in the seas
and to convert the discovered
natural gas into production,
a total of 16 new generation
ships, 4 of which are drilling,
2 of which are seismic research
ships, and the others are sup-
port vessels, are allocated to
the inventory of the nation-
al oil company TPAO. Thus,
Tiirkiye can successfully con-
duct natural gas exploration
activities with its own nation-
al capability. TPAO, which
started to reap the rewards of

its policy of creating a nation-
al energy fleet in a short time,
has reached 710 becm of explo-
ration in the high seas.

In this study, field observation visits
took place in the area of the SGFD Project,
and interviews were held with experts in the
department and the public sector. It is con-
cluded that Filyos is the most logical choice
for landing natural gas. The fact that Fily-
os has the shortest route to the seabed pro-
duction facility built 2200 meters below the
sea and that Tiirkiye’s third largest port built
here was a good option for the activities to
be carried out in the seas were the determin-
ing factors for the construction of SGFD
Project in Filyos. Moreover, the fact that the
soil improvements have been made earlier
within the scope of the Filyos Valley Project
behind the port and that there is a sufficient
area for the construction of the facilities to
be established on land is another important
factor. In addition, the fact that the front soil
improvements have been made earlier to
prevent flooding from the river is seen as an-
other factor. The Environmental Impact As-
sessment report (EIA) has been received in
this direction and is also to be underlined.
For this reason, it is concluded that the deci-
sion of the Filyos Valley Project area to host
the SGFD Project accelerated the produc-
tion process of the discovered natural gas by
about three to four years.

The EIA report prepared for the SGFD
Project predicts that the project will remain
operational for 25 to 40 years.* The Fily-
os OPE, built within the scope of the SGFD
Project, will produce ten mcm of natural gas

per year within the scope of Phase 1. Within



the scope of Phase 2, this figure is foreseen
as 40 mcm/day in total. This corresponds
to an average of 15 bem of natural gas pro-
duction annually. Suppose an additional 40
mcm/day of natural gas production is real-
ized within the scope of Phase-3 and Phase-4
in the mid-2030s. In that case, approximate-
ly half of the natural gas consumed by Tiir-
kiye can be obtained from the Filyos OPF
with domestic production.

A total of 8000 people work within the
project’s scope, of which 2500 are at sea and
5500 are on land. It has also been observed
that this number has occasionally increased
to 10,000, depending on the intensity of the
work. This leads to both economic activi-
ties in the region and boosts employment.
Thanks to the interviews held with the
stakeholders who have an important role in
Zonguldak and its region and with the peo-
ple living in the villages around the SGFD
Project, it has been observed that they are
generally satisfied with the activities car-
ried out in line with the project and they
have great expectations for the future. There
is a perception that the fate of Zonguldak,
which has been giving immigration for many
years, will be reversed with the discovery of
natural gas. It is understood that the shaping
of this perception is thanks to the fact that
young people living in the region have high
employment opportunities in construction
or other services within the project’s scope,
in accordance with their qualifications and
expertise. In fact, almost all of the house-
wives in the surrounding villages work in the
service sectors within the scope of the pro-
ject. Moreover, it is understood that sub-in-
dustry sectors will also emerge depending
on natural gas. For example, it has been ob-
served that Tosyal1 Holding has started the

construction site to establish a fertilizer fac-
tory on the west side of Filyos Stream. Sim-
ilar factories may also be established in this
region in the future because there is suffi-
cient space. In addition, the fact that the re-
gion has land, sea, railway, and airway (in-
termodal transportation) opportunities will
ensure that the industrial establishments
planned to be established in this region have
logistically appropriate conditions.

With the rapid increase in consumption
in recent years, Tirkiye has reached a natu-
ral gas consumption of over S0 bcm per year.
Increasing demand and foreign dependen-
cy have made it necessary to develop na-
tional policies in terms of energy supply se-
curity and to conduct exploration studies
on potential resources. In accordance with
this purpose, Tiirkiye has been implement-
ing a multi-faceted energy policy to estab-
lish natural gas supply security. So, Tiirki-
ye has diversified the number of natural gas
source countries it imports. It has built two
land LNG terminals and bought three FS-
RUs to import natural gas via LNG. Two
underground natural gas storages with a to-
tal capacity of 10 bcm, one in Silivri and the
other in Tuz Goli, were built to ensure un-
interrupted consumption in extraordinary
situations or harsh winter conditions. In ad-
dition, by almost doubling the daily natural
gas input capacity of consumption, Tiirkiye
aims to not only establish natural gas supply
security but also become a country that can

export surplus consumption.

After the Middle East, the Eurasian re-
gion is the richest in hydrocarbon resources.
The fact that the Black Sea is located in the
transition region to Europe, which is one of
the most energy-consuming regions in the
world, and even has the potential to reduce
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the dependence on Russia in this transit
route increases the importance of the exist-
ing geopolitical and geostrategic position of
Tirkiye.*> Especially during the Cold War
period, the Black Sea was a point of mutu-
al tension between NATO and the Warsaw
Pact as a part of Russia’s containment poli-
cy from the south. However, in the changing
conditions after the collapse of the USSR,
Tirkiye started to regard the Black Sea as a
tool to develop mutual cooperation between
the countries neighboring the Black Sea in
foreign policy.®* It should not be forgotten
that the possibility of Tiirkiye becoming a
hub in energy has gained momentum with
the paradigm shift in foreign policy after the
Cold War. This approach based on region-
al cooperation has made Tirkiye a more sta-
ble and reliable route in the transit of both
energy and goods, thanks to the investments
and policies implemented in the energy sec-
tor, especially in the last 20 years.

Due to the Ukraine-Russia war, the nat-
ural gas flow in many pipelines, especially
the Nord Stream lines, was stopped or inter-
rupted. Thus, Tirkiye, which imports nat-
ural gas from many countries, has strength-
ened its geostrategic position as a reliable
and stable country. Tirkiye is one of the
countries where Europe can bypass Russia
and make reliable and cooperation in energy
supply. The investment made in the South-
ern Gas Corridor is a symbolic pipeline of
this mutual trust.*> However, for the invest-
ments to be made in the energy corridor, it is
necessary to decrease the political tensions
seen between Tiirkiye and the E.U. in recent
years and to increase the financial relations.
The geostrategic position of Tiirkiye, which
wants to be a determinant in the natural gas
market, is quite suitable for this purpose.

The possibility of Tiirkiye be-
coming a hub in energy has
gained momentum with the
paradigm shift in foreign pol-
icy after the Cold War. This
approach based on regional
cooperation has made Tiirki-
ye a more stable and reliable
route in the transit of both en-
ergy and goods, thanks to the
investments and policies im-
plemented in the energy sector,
especially in the last 20 years.
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