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BLACK SEA RESERVES AND ENERGY POTENTIAL'

Latfi Tagkiran, TESPAM Technical Studies Coordinator

The first exploration well in the Black Sea was drilled on the Golitsyn run high in 1975, almost
simultaneously with the start of drilling in the North Sea. Since then, the North Sea passed through all
the way to the natural decline in oil and gas production, whereas in relation to the Black Sea there is
still no clear answer to the question — does it really contain projected huge reserves of hydrocarbons?

The answer to this question can only be given by drilling ultra-deep offshore wells exceeding 2.000 m
deep.

History of Explorations in the Black Sea and Situation of Countries

Prior to Russia’s annexation of the Crimean autonomy in 2014, Ukraine made some progress in
increasing gas production on the shallow northwest shelf. In 2013, it grew up to 1.65 bcm. In 2015,
production was to reach 3 bcm due to the completion of the Odeske and Bezimenne fields with
resource reserves of not less than 35 bcm of natural gas. At that time, Chornomornaftogaz PJSC
owned 17 fields, of which 11 gas fields, 4 gas condensate fields and 2 oil fields. The total reserves of
these fields were: 58.56 bcm of natural gas, 1,231 thousand tons of gas condensate, 2,530 thousand
tons of oil. Ukraine lost the ability to produce hydrocarbons in a number of fields (Bezimenne, Odeske,
Arkhangelske, Shtormove, Schmidta), as well as continue exploration work in other promising areas
(Zakhidno-Golitsynska, Kulisna and the Dnieper paleochannel).

Georgia, Russia, Turkiye, Bulgaria and Romania have been actively involved in the oil and gas
exploration race within their Black Sea economic areas over the past decade.

The flagship of deep-sea exploration of the Black Sea is undoubtedly Turkiye. Since 2006, Turkiye
drilled eight prospecting wells in the deep-water Economic Zone, which turned out to be “dry”.

However, the Turkish national oil company revealed 13 promising gas structures on the shallow shelf.

Romania made significant progress in studying its shelf. Since the second half of the 2000s, several
fields were discovered on the Romanian shelf — Delta — 4 (oil and gas field), East Swan (oil and gas
condensate field), West Swan and Pescarus (oil and gas fields), thanks to which annual oil production
grew by 7 million tons.

Despite the skepticism about drilling the first Domino-1 deep well in the Romanian sector of the Black
Sea (Neptune block, sea depth-930 m), a field with preliminary reserves of 42-84 bcm of gas was
discovered in 2011. Two gas fields — Galata (2.5 bcm) and Kaliakra — were discovered in Bulgaria.

The discovery of the Domino-1 field in the Romanian sector of the Black Sea gave an impetus to the
start of 1roje on the Khan Asparukh block in Bulgaria, the Scythian area and the Foros section in
Ukraine, the 1roje Black Sea section of Russia, and the continuation of work in Tlrkiye’s deep water.

1This article belongs to the Special Issue No:1 of the International Journal of “Sustainability with Climate and Energy”,
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Georgia announced the discovery of three promising sites, the potential of which was estimated at 70
million 2roject to 1.3 billion barrels of oil. However, there is no real confirmation of this yet.

All fields of the Black Sea in operation are located on the shallow shelf while promising oil and gas
structures are expected to be in the deep-water part of the water area.

During 2010-2013, in the Black Sea economic zones of Turkiye, Bulgaria and Romania, well-known
companies (British Petroleum, ExoonMobil, Chevron, Petrobras, Sterling Resources, OMV Petrom
and Petro Ventures) drilled 11 exploration wells using modern mobile offshore drilling platforms of the
fifth generation (Leiv Eiriksson, GSP Jupiter) and a floating drilling vessel of the sixth generation
(Deepwater Champion). The table clearly shows the negative result of extremely expensive wells. For
example, the cost of the Surmene-1 well was USD 4 billion (official information by Mehmet Uysal,
CEO of the Turkish state-owned company TPAO).

Currently, 21 wells were drilled at sea depths exceeding 500 m: Romania — 10, Turkiye-8, Bulgaria-2
and Russia — 1. So far, not a single well was drilled in the Ukrainian and Georgian deepwater
segments.

In December 2017, Rosneft, together with the Italian company Eni, started drilling the first Maria-1
ultradeep exploration well in the Russian Black Sea sector on the Shatsky shaft.

Drilling the Maria-1 prospecting well was carried out using the Scarabeo-9 drilling platform owned by
Saipem.

With a sea depth of 2,125 m and a designed depth of 6,126 m, drilling of the well was terminated in
March 2018 at a depth of 5,260 m.

The reason 2roject termination of work by the Italian company Eni was anti-Russian sanctions.

The drilling revealed a fractured carbonate reservoir with a capacity of more than 300 meters, which,
according to Rosneft’s press release, is highly likely to contain hydrocarbons.

The discovery of a number of giant ultradeep oil concentrations at depths exceeding 10 km confirms
the possibility of the existence of hydrocarbon deposits at significant depths.

The exact volumes of gas currently lying deep underneath the Black Sea are not yet known. Rough
estimates predict that the Ukrainian shelf may contain more than two trillion cubic meters of gas.

Ukraine’s state energy company Naftogaz is preparing to explore 32 remaining blocks.

Meanwhile, Turkiye made international headlines in 2020 when it said reserves at its offshore Tuna-
1 exploration 2roject2 be as high as 405 billion cubic meters. Further reserves could be discovered in
adjacent blocks.

To the west, Romania is thought to hold anything between 150-200 bcm of offshore reserves, being
one of the most advanced littoral countries in terms of developing resources.

Bulgaria’s total reserves are unknown but just one of its as-yet unexplored fields, Khan Asparuh, is
thought to contain 100 bcm. If this 2rojec proves to be correct, these reserves alone could cover the
country’s annual demand for more than 30 years.

1This article belongs to the Special Issue No:1 of the International Journal of “Sustainability with Climate and Energy”,
published by Tespam, Selected Papers of the 2022 Black Sea Summit on Energy Crisis
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To the east, Georgia may have overall recoverable gas resources of 266 billion cubic meters, although
how much of these reserves lie in its Black Sea economic zone has yet to be determined.

In recent months, Romanian-Austrian integrated oil and gas company, OMV Petrom, which has been
developing Romania’s Neptun Deep 3roject together with US company ExxonMobil, has been seeking
cooperation opportunities with neighboring countries.

In February 2021, it signed a memorandum of understanding with Naftogaz for joint gas exploration
projects in Ukraine. Last summer, it increased its share in the Bulgarian Khan Asparuh 3roject to
42.86% following the transfer of Spain Repsol's 30% stake. The company also won a bid for
exploration in Georgia’s offshore Block .

Tiirkiye’s Discovery

Turkish Petroleum Corporation (TPAO)'s FATIH drilling ship discovered 320 billion cubic meters (bcm)
i.e. 11 trillion cubic feet (icf) of natural gas reserves in the Black Sea, within the western part of
Turkiye's Exclusive Economic Zone (EEZ). The reserve — identified to be within the Tuna-1
exploration zone — was discovered some 4,525 meters below the sea bottom, at near 2 km depth.
News of the discovery has been welcomed in Turkiye as a game-changer with regard to the country's
expensive natural gas import bill.

Sakarya is an ultra-deep-water exploration well within block AR/TPO/KD/C26-C27-D26-D27 that is
100 percent TPAO equity which is 7000 square kilometers in all. The formation is located some 150
kilometers off Turkiye’'s western Black Sea coast and is at the perimeter of Bulgaria’s and Romania’s
maritime borders. Tuna-1 is located around 100 kilometers south of Romania’s Neptun Deep block
(84 bcm) — the previous largest gas find in the Black Sea discovered eight years ago by Petrom and
Exxon. Turkiye has discovered a new 135 billion cubic meter (bcm) natural gas reserve in the Amasra-
1 well in the Black Sea off the northern Zonguldak province.

Last year, Turkiye's Fatih drillship discovered 405 bcm of natural gas in the western Black Sea region's
Sakarya field, about 100 nautical miles north of the Turkish coast, in the country's biggest discovery.

State energy company Tpao found 135 billion cubic meters of gas at the Amasra-1 offshore well,
bringing the total amount of deposits discovered over the past year to 540 billion cubic meters,
Erdogan said in televised remarks from the Black Sea coastal city of Zonguldak.

This physical proximity indicates that Tirkiye may face production difficulties similar to Neptun’s in
the extraction of Tuna-1 reserves. The basin center is deep, cold, and highly anoxic (lacking oxygen
—A.C.). These harsh, challenging conditions require specialist experience. The Sakarya development
will almost be at the deepest limits of the Black Sea. This is an ultra-harsh environment.”

Tuarkiye’s Energy Minister Fatih Donmez said that there are still around 1,000 more meters of drilling
to be conducted: “Seismic data shows two more layers of similar reservoir structures below currently,
we are 3,500 meters deep and have cut [into] second important reserve.”

Turkiye currently has four long-term take-or-pay pipeline contracts with Russia (Blue Stream until
2025 and Bati Hatti until 2021), Azerbaijan (until 2021) and Iran (until 2026). Even beyond these dates,
Tarkiye will continue to import from these suppliers. However, Sakarya can provide bargaining power
for TUrkiye to renegotiate the pricing in these agreements. If and when Sakarya comes online, energy
1This article belongs to the Special Issue No:1 of the International Journal of “Sustainability with Climate and Energy”,
published by Tespam, Selected Papers of the 2022 Black Sea Summit on Energy Crisis

B ]
info@tespam.org — https://www.tespam.org/tr/swe/



X

Sustainability with Climate and Energy w
BLACK SEA 2022: ENERGY CRISIS TESOAM

Special Issue 2023(1), Sayfa 4 / 6

experts argue that Tarkiye can convince Russia to index its current gas prices to spot natural gas

price—a proven strategy of European countries.

Efforts to increase reserves and

After the natural gas discovery last year
in Sakarya Gas Field, the first results of
the drilling and new exploration of wells
are being obtained

Following Turkey's discovery of 405 billion
cubic meters of gas in the Black Sea last
year, drilling is being carried out in two
exploratory wells and one exploration well.
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Figure 1- The Tuna-1 zone is
located off the mouth of the
Danube block at the crossroads
of the Bulgarian and Romanian
maritime borders and the inland
waters of Turkiye.

The Economic Value of The
Discovery

The  discovery can be
categorized as a giant field.
Tuarkiye consumes 45-50 bem of
natural gas per annum and the
Sakarya field, in an optimum
production level, has the
potential to supply a quarter of
Turkiye’s needs for about 25-28
years. The field is planned to
pump gas in 2023, but it will
take at least 5-6 years to reach
its peak production. Thus, the
expected contribution will be in
the longer run. The gas prices
are expected to recover after
2024 and hence Tirkiye can
take the advantage of its own
resources to decrease the cost

of its imported energy bill. Considering this potential trend, International Energy Agency (IEA)’s

director Fatih Birol says that its value can go up to $80 billion.

Government officials say that the current estimated value of the reserve based on the price that
Turkiye pays to third countries is around $64 billion. In market terms, this value could go even lower.
Considering the downward trend in the spot markets due to the oversupply of Liquefied Natural Gas
(LNG) and COVID-19, the LNG prices plunged in 2020 and hit below $1.7 per million British thermal
unit (MMDbtu) in June. Since then the markets have been recovering and spot LNG prices tend to move
above $2 per MMBtu. Thus, the spot LNG price is almost one-third of the gas price that Turkiye
receives via pipelines from third parties. Beyond its economic value, the finding is important to foster
exploration efforts, which so far had been futile. In this regard, the debate on the value of the Sakarya

reserve has secondary importance.

1This article belongs to the Special Issue No:1 of the International Journal of “Sustainability with Climate and Energy”,
published by Tespam, Selected Papers of the 2022 Black Sea Summit on Energy Crisis
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Implications for Turkish Russian Relations

The finding will definitely give Tlrkiye an upper hand in its relations with Russia. BOTAS and private
sector’s contracts (in total 8 bcm per annum) with Gazprom will expire in 2021. These are long-term,
oil-indexed contracts and have “take or pay” clauses. In 2020, Gazprom has lost its dominant share
in Tarkiye’s natural gas consumption. Turkiye has recently opted for importing more LNG from the
spot markets (particularly from the United States - US) rather than pipeline gas. After the capacity
increases in LNG terminals and new Floating Storage Regasification Unit (FSRU) investments,
Turkiye’s regasification capacity reached 30 bcm per annum. Even though currently Turkiye uses one-
third of this capacity, the consumption pattern has changed dramatically. As the LNG imports
increased, the share of Russian gas declined from 55 percent in 2015 to 33.6 percent in 2019. Ankara
aims for better terms in new contracts as Gazprom’s European partners managed to get in the last
decade. The new discovery of the offshore gas field has the potential to contribute, along with Russia’s
multi-billion-dollar investment in the Turkish Stream and recently increasing volume of LNG imports,
to Turkiye’'s position in negotiations. Energy trade is an important area of cooperation between
Moscow and Ankara. However, the Turkish side has been complaining about the unbalanced trade
for a long time. The discovery has the potential to offer Tlrkiye advantage. Yet, the room to increase
Russian gas supply to Turkiye is getting dimmer in parallel with the new trends in the LNG market and
Turkiye’'s energy consumption pattern. The finding will definitely give Tlrkiye an upper hand in its
relations with Russia. BOTAS and private sector’s contracts (in total 8 bcm per annum) with Gazprom
will expire in 2021. These are long term, oil-indexed contracts and have “take or pay” clauses. In 2020,
Gazprom has lost its dominant share in TUrkiye’s natural gas consumption. Turkiye has recently opted
for importing more LNG from the spot markets (particularly from the United States - US) rather than
pipeline gas. After the capacity increases in LNG terminals and new Floating Storage Regasification
Unit (FSRU) investments, Turkiye’s regasification capacity reached to 30 bcm per annum. Even
though currently Turkiye uses one-third of this capacity, the consumption pattern has changed
dramatically. As the LNG imports increased, the share of Russian gas declined from 55 percent in
2015 to 33.6 percent in 2019. Ankara aims better terms in new contracts as Gazprom’s European
partners managed to getin the last decade. The new discovery of the offshore gas field has a potential
to contribute, along with Russia’s multi-billion-dollar investment in Turkish Stream and recently
increasing volume of LNG imports, to Turkiye’s position in negotiations. Energy trade is an important
area of cooperation between Moscow and Ankara. However, the Turkish side has been complaining
about the unbalanced trade for a long time. The discovery has the potential to offer Turkiye leverage.
Yet, the room to increase Russian gas supply to Turkiye is getting dimmer in parallel with the new
trends in the LNG market and Turkiye’'s energy consumption pattern.

Turkiye's Capacity, Expectations and Strategies

Offshore hydrocarbon exploration activities carried out by TPAO in the Black Sea have gained
momentum since 2004. Between 2004 and 2019, intensive seismic activities were carried out in the
Black Sea, 142,000 km two dimensional (2D) seismic data and 37,610 km2 three dimensional (3D)
seismic data were collected and interpreted in the fields that TPAO holds license. After the
interpretation of the collected data, a total of 6 deep sea and 10 shallow sea exploration wells were
drilled. Following the gas discovery in the Akgakoca-3 and Akcakoca-4 wells, number of wells drilled
in the Akgakoca production site has reached to 24.

1This article belongs to the Special Issue No:1 of the International Journal of “Sustainability with Climate and Energy”,
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However, more investors are needed to provide technology, financial support, and know-how to help
littoral states develop an integrated strategy addressing shared challenges. With the exception of
Russia, all other littoral countries of the Black Sea have traditionally been dependent on energy imports.
This reality could soon change. Turkiye has estimated that the Black Sea holds recoverable reserves
of ten billion barrels of crude oil and two trillion cubic meters of natural gas. As part of exploration plans
to confirm the Black Sea’s reserves, an ultra-deep water well (one of the first in the region) was recently
drilled off the coast of Turkiye.

The Sakarya field is certainly going to change Turkiye’s energy security posture. It is highly likely that
with further drilling its reserves will be enhanced. Yet, Turkiye needs to analyze its options for this
project sensibly — if mismanaged the Tuna-1 field could transform from boon to burden for Ankara.

Tarkiye’s emerging economy still does not enjoy a strong country risk ranking, and FDI for large
hydrocarbon projects does not come easy these days. To attract international majors to Sakarya,
Tarkiye needs to prove attractive geology and reserve data, and offer an array of economic incentives.
Only then can it confidently hail the game-changing prospects of this new find.
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