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Analytical analysis of the current situation and development prospects
of the Southern Gas Corridor
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ABSTRACT: Azerbaijan currently plays a key role in reducing Europe’s dependence on Russian gas and in diversification of gas pipeline
routes. The predicted capacity of the Azerbaijani natural gas reserves, the volume of actual production, existing infrastructure, politi-
cal stability, and participation in recent projects have demonstrated the country’s reliability as partner, which has been unequivocally
acknowledged. This article presents an analysis of the current operations and prospective development directions of the Southern Gas
Corridor, which plays a critical role in delivering natural gas to the European Union. The applied methodology is based on the dynamics
of current and potential gas reserves which have the potential to support this energy corridor during its expansion phase with the increased
natural gas volumes. Production trends, domestic demand, and export volumes have been analyzed accordingly, and forecasts have been
generated based on current data and external sources for the coming years. Based on the conducted research, it was determined that the
natural gas supply from existing Azerbaijan crude oil, gas, and gas condensate reserves, along with those located in the Caspian Sea
area, as well as the potential transportation of natural gas from Turkmenistan and Kazakhstan, may lead to a significant increase in the
volume of natural gas exported through the Southern Gas Corridor to Europe which is supported and proved by conducted calculations.
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STRESZCZENIE: Azerbejdzan odgrywa obecnie kluczowa role w zmniejszaniu zaleznosci Europy od rosyjskiego gazu oraz w dy-
wersyfikacji tras gazociggow. Prognozowana wielko$¢ zasoboéw gazu ziemnego w Azerbejdzanie, wielko$¢ rzeczywistej produkcji,
istniejaca infrastruktura, stabilno$¢ polityczna oraz udzial w ostatnich projektach jednoznacznie potwierdzily niezawodno$¢ tego kraju
jako partnera. W niniejszym artykule przedstawiono analiz¢ biezgcej dziatalnosci i perspektyw rozwoju Potudniowego Korytarza
Gazowego, ktory odgrywa kluczowa role w dostawach gazu ziemnego do Unii Europejskiej. Zastosowana metodologia opiera si¢ na
analizie dynamiki obecnych i potencjalnych zasobow gazu, ktére moga wesprze¢ ten korytarz energetyczny w fazie rozbudowy wraz ze
wzrostem wielkosci dostaw gazu ziemnego. Przeanalizowano trendy w produkcji, popyt krajowy i wielko$¢ eksportu, a na podstawie
aktualnych danych i Zrodet zewnetrznych opracowano prognozy na najblizsze lata. Na podstawie przeprowadzonych badan ustalono,
ze dostawy gazu ziemnego z istniejagcych zasobow ropy naftowej, gazu i kondensatu gazowego w Azerbejdzanie, wraz z zasobami
znajdujgcymi si¢ w regionie Morza Kaspijskiego, a takze potencjalny transport gazu ziemnego z Turkmenistanu i Kazachstanu moga
doprowadzi¢ do znacznego wzrostu ilosci gazu ziemnego eksportowanego przez Potudniowy Korytarz Gazowy do Europy, co potwier-
dzaja przeprowadzone obliczenia.

Stowa kluczowe: Potudniowy Korytarz Gazowy, gaz ziemny, tancuch dostaw, gazociagi, zdolno$¢ przesytowa, prognozowanie.

Introduction
and gas-condensate field, which consists of two stages (SD1

The Southern Gas Corridor (SGC) is a project to transport
natural gas from Azerbaijan to European markets integrating
three interstate pipelines (Figure 1). It plays a significant role
in Azerbaijan’s natural gas supply chain.

The execution and implementation of the SGC project are
related to the full-field development of the “Shah-Deniz” gas

and SD2). Natural gas is transported from the fields through
underwater pipelines to the Sangachal Terminal, and from there,
it is exported via the SCP, including the SCP expansion system
(Sangachal terminal). The SCP is followed by Trans-Anatolian
Natural Gas Pipeline (TANAP) and the Trans-Adriatic Pipeline
(TAP) (Mustafayev, 2016).
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Figure 1. Southern Gas Corridor (Source: TANAP Company; Mustafayev, 2016)
Rysunek 1. Potudniowy Korytarz Gazowy (Zrédto: TANAP Company; Mustafayev, 2016)

Although the predetermined gas volume has been trans-
ported through these pipelines in accordance with their initial
transmission capacity, it is essential to assess whether the gas
reserves in the existing fields are sufficient to support gas ex-
ports under the newly increased transmission capacity at the
pipeline expansion phase.

The aim of this study is to assess the country’s capacity to
supply gas to the pipelines along the SGC during the expan-
sion phase and analyze potential volumes of natural gas from
alternative reserves. Furthermore, the research seeks to identify
key challenges and opportunities associated with the SGC,
as well as possible infrastructural developments required to
integrate alternative gas reserves into the SGC.

Natural gas consumption in Europe has been increasing
year by year. In 2021, liquefied natural gas (LNG) accounted
for 31.7% of total natural gas imports to Europe (BP Statistical
Review of World Energy, 2022). However, majority was still
delivered via pipelines. According to BP Statistical Review
of World Energy (2022), in 2021 the European Union (EU)
imported 232.8 bem of natural gas via pipelines, of which
19.5 bem was supplied by Azerbaijan (Hasanov et al., 2020).

Azerbaijani natural gas is exported to Turkey and the EU
through the Southern Gas Corridor, via a 3,500 km cross-border
pipeline system consisting of three consecutive pipelines:
the South Caucasus Gas Pipeline, the Trans-Anatolian Gas
Pipeline (TANAP) and the Trans-Adriatic Gas Pipeline (TAP)
(Mustafayev, 2016). The source of the SGC is Shah Deniz
(Shah Deniz project, SD), the largest natural gas and conden-
sate field under development in the Azerbaijani sector of the
Caspian Sea.

This project began with the signing of the joint statement
between the European Commission and Azerbaijan in 2011,
followed by corresponding intergovernmental agreements in the
subsequent years. The SCP is a 42-inch pipeline with a capac-
ity of 7.41 becm per annum (South Caucasus Pipeline, SCP).
The new 48-inch pipeline section was constructed parallel to
the main line (looping) across Azerbaijani and Georgian ter-
ritories. The expansion of SCP (SCPX) was followed by the
construction of two new compressor stations in Georgia. These
developments led to an increase in the transmission capacity
of the SCP to 24,04 bem. Construction of the TANAP began
in 2015, and gas transportation to Turkey commenced in June
2018. As a second leg of the SGC, TANAP is the longest section
of the system, with a total length of 1,850 km. Construction of
TAP began in 2016, and by the end of 2020, the initial volume
of Azerbaijani gas was delivered to the Italian network. The
transmission capacity of this pipeline can be expanded from
10 to 20 bem per annum (Trans Adriatic Pipeline, TAP). The
main technical characteristics of these pipelines are presented
in Table 1.

According to the EC-Eurostat statistical office, 162.8 mil-
lion cubic meters of natural gas was exported from Azerbaijan
to Greece through the Southern Gas Corridor in August 2023
(Greece's spending on Azerbaijani gas imports revealed) com-
pared to 173.7 million cubic meters in July 2023. During the
first eight months of 2023, approximately 1.4 bcm of natural
gas were exported to Greece. In total 7.6 bcm of natural gas
were delivered to Europe, including 3.8 bem to Turkey and
1.5 bem to Georgia through the TANAP (Azerbaijan’s role in
natural gas supplies to Europe). The volume of natural gas
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Table 1. Pipelines including the Southern Gas Corridor (based on the information available at: South Caucasus Pipeline (SCP),
Trans Adriatic Pipeline (TAP), Trans-Anatolian-Gas-Pipeline (TANAP))

Tabela 1. Gazociagi wchodzace w sktad Potudniowego Korytarza Gazowego (opracowano na podstawie informacji dostepnych:
South Caucasus Pipeline (SCP), Trans Adriatic Pipeline (TAP), Trans-Anatolian-Gas-Pipeline (TANAP))

Georgia — 248

- Length of pipelines Transmission capacity Commissioning date
Pipelines .
[km] [bem per annum] of pipelines
691 7.4
South Caucasus Pipeline (SCP) Azerbaijan — 443 after the expansion — 24.0 2006

expandable to — 34.0

South Caucasus Pipeline Expansion Azerbaijan — 424

Italy — 8.4

(SCPX) Georgia— 63 regarding the project — 24.0 expansion not yet completed
in TANAP interconnection — 2
Trans-Anatolian Pipeline (TANAP) 1850 expan da‘:)166;2to 307 2018
880
Greece — 551.5 10.0
Trans-Adriatic Pipeline (TAP) Albania —215.9 ' 2020

across the Adriatic Sea — 105.0

expandable to — 20.0

exports is expected to increase to 10 bcm by the end of the
year in accordance with the current transmission capacity of
the TAP. This volume is projected to increase to 20 bem after
the completion of the expansion.

As previously mentioned, the annual transmission capacity
of these three integrated pipeline systems has either expanded
or is planned to be expanded in the coming years. In this article,
the natural gas production capacity of existing and alterna-
tive natural gas reserves in Kazakhstan and Turkmenistan —
countries with the potential to join the Southern Gas Corridor
— has been predicted to meet the increased demand for
the near future.

Research methodology

A number of operations must be undertaken to enable the
transportation of larger volumes of natural gas through the
SGC to meet the growing demand of end users. These may
include increasing initial pressure at Sangachal Terminal,
enhancing the number of operating compressor stations, or
constructing new stations to maintain the target pressure along
the energy corridor. However, prior to the implementation of
such measures, the gas resources capable of supplying the
extended volumes to the system must be investigated. For
this purpose, an accurate long-term forecast of production
and consumption of both current (oil, gas, and gas condensate
field located in Azerbaijan) and potential (oil, gas, and gas
condensate field located in Kazakhstan and Turkmenistan)
gas resources has been conducted as part of this study. This
allowed to estimate the potential volume and sources of in-
creased gas exports by 2030. The Autoregressive Integrated
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Moving Average (ARIMA), Seasonal Autoregressive Integrated
Moving Average (SARIMA), Exponential Smoothing (ETS),
and Advanced Time Series models (Saud, 2005) are among
the most commonly used methods for forecasting natural gas
production and consumption in scientific research (Manigandan
etal., 2021). Additionally, a hybrid model based on Grey Wolf
Optimizer and Lagrangian Support Vector Regression (Tang
et al., 2023) has been employed to estimate natural gas con-
sumption. In other paper (Tang et al., 2023) this method was
used to forecast natural gas consumption in Europe.

In this study, forecasting was conducted using Holt’s linear
trend method, an extension of the Exponential Smoothing
model, selected for its accuracy, effectiveness, and reliability
(Trend methods). The inclusion of a damping parameter contrib-
uted to a higher level of forecasting accuracy. All calculations
and graphic representation of the results were performed in
Python using matplotlib, numpy, pandas and tabulate librar-
ies. Forecasting methods, such as Holt’s Linear Trend and
Exponential Smoothing, were conducted using the statsmodels
library.

Results and discussion

Statistical data, provided by the BP (BP Statistical Review
of World Energy, 2022), on the production and consumption of
natural gas in Azerbaijan, Kazakhstan, and Turkmenistan for
the years 20102021 were analyzed, and the expected volumes
through 2030 were estimated (Tables 2 and 3).

In detail, natural gas production in Azerbaijan is forecasted
to reach 37.80 becm per annum by 2030. In Kazakhstan, the
projected gas production for the same year is 33.63 bcm.
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Table 2. Recorded and forecasted natural gas production rates of Azerbaijan, Turkmenistan’s projected natural gas pro-

Kazakhstan, and Turkmenistan for 2010-2030 duction in 2030 — 80.40 bcm — signiﬁcantly
Tabela 2. Odnotowane i prognozowane wskazniki produkcji gazu ziemnego
w Azerbejdzanie, Kazachstanie i Turkmenistanie w latach 20102030

exceeds the forecasted volumes for both
Azerbaijan and Kazakhstan (Table 2).

Years Natural Gas Production [bcm per annum] Data type Based on the results presented in Table 3,
Azerbaijan Kazakhstan Turkmenistan .

the forecasted natural gas consumption rates
2010 16.30 27.20 41.10 recorded for Azerbaiian. Kazakh d Turkmeni
2011 16.00 28.70 56.30 recorded or Azerbatjan, Kazakhstan, and furkmenistan
2012 16.80 29.00 5900 recorded are 15.92, 23.89, and 45.62 bcm, respective-
2013 17.50 30.40 59.00 recorded ly. To minimize the risk of overestimation,
2014 18.40 31.00 63.50 recorded Damped Holt’s method was employed to fore-
2015 18.80 31.20 65.90 recorded cast natural gas production for each country,
2016 18.30 31.50 63.20 recorded while Holt’s linear trend method was used
2017 17.80 33.40 58.70 recorded for consumption forecasts (Hyndman and
2018 18.80 33.10 61.50 recorded Athanasopoulos, 2018). The graphs based
2019 23.90 33.10 63.20 recorded th leulati ted usi
2020 25.90 3330 66.00 recorded on the calculations were generated using
2021 31.80 32.00 79.30 recorded Python, and are presented in Figure 2 and
2022 28.69 33.26 71.57 forecasted Figure 3.
2023 30.04 33.35 72.88 forecasted Based on the conducted research, the
2024 31.33 33.42 74.13 forecasted maximum export volume for Azerbaijan in
2025 32.55 33.48 75.31 forecasted 2026 is projected to reach 19.28 bem. It is
2026 33.71 33.52 76.44 forecasted evident from this that, as noted during the
;gi; ; ::; iizg ;;22 tff)recaswj 11" Ministerial Meeting of the Southern Gas

. . . orecaste . . . . .

5009 36.86 3361 79.43 Torecasted Com.dor Advisory Council in .Aprll 2025, in-
2030 37.80 33.63 20.40 forecasted creasing the total export capacity to Europe to

14 bem by 2026 is a realistic target (Speech by

. . . .
Table 3. Recorded and forecasted natural gas consumption rates of Azerbaijan, BP Vice President for Projects ajt the 11 r‘neet
Kazakhstan, and Turkmenistan for 2010-2030 ing of the Southern Gas Corridor Advisory

Tabela 3. Odnotowane i prognozowane wskazniki zuzycia gazu ziemnego Council).

w Azerbejdzanie, Kazachstanie i Turkmenistanie w latach 2010-2030 External natural gas resources from Turk-

v Natural Gas Consumption [bcm per annum| Data t menistan and Kazakhstan may be integrated
ears Azerbaijan Kazakhstan Turkmenistan ata type intO the Southem Gas COI‘ridOl’ thr()ugh the
2010 8.20 8.80 18.30 recorded implementation of the Trans-Caspian Gas
2011 8.90 9.90 20.70 recorded Pipeline project. This project involves the
2012 9.40 10.70 22.90 recorded construction of a pipeline between Turkmen-
;812 Zgg 333 ;(9)38 recorjeg bashy and Baku, with a connection to the
. . B recorae . .
T field in Kazakhstan (Kazakhstan’
2015 11.10 12.90 25.40 recorded engiz field i z stan (Kaz S S
2016 10.90 13.40 25.10 recorded Gas: E’fport Markefs and EXI?OTt Routes).
2017 10.60 14.10 2480 recorded The project aligns with strategic interests of
2018 10.80 16.50 28.40 recorded the EU, which aims to diversify its gas import
2019 11.80 16.60 31.50 recorded sources (European Union Keen on Trans-
2020 12.40 17.40 29.60 recorded Caspian Pipeline Development). In addition
2021 12.70 15.10 36.70 recorded to Turkmen natural gas fields, a landmark
2022 12.93 18.03 34.37 forecasted agreement was signed between Azerbaijan
2023 13.31 18.76 35.77 forecasted . . ..
and Turkmenistan in January 2021 to jointly
2024 13.68 19.50 37.18 forecasted devel ) i d Caspi field
2025 14.05 20.23 38.59 forecasted ceveiop a fong- isputed Casplan gas fie
2026 14.43 20.96 39.99 forecasted Dostlug” (Trans-Caspian Gas Pipeline).
2027 14.80 21.69 41.40 forecasted Based on the production and consump-
2028 15.17 22.42 42.81 forecasted tion forecasts of natural gas, the maxi-
2029 15.54 23.15 44.21 forecasted mum potential projected gas export vol-
2030 15.92 23.89 45.62 forecasted umes for Azerbaij an, Kazakhstan, and
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Figure 2. Time Series Forecast of Natural Gas Production Using the Damped Trend Method: (a) Showings for Azerbaijan; (b) Showings
for Kazakhstan; (c) Showings for Turkmenistan

Rysunek 2. Prognozowana produkcja gazu ziemnego w (a) Azerbejdzanie, (b) Kazachstanie i (¢) Turkmenistanie wedlug wygaszanego
modelu Holta
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Figure 3. Time Series Forecast of Natural Gas Consumption Using Holt’s Linear Trend: (a) Showings for Azerbaijan; (b) Showings for

Kazakhstan; (c) Showings for Turkmenistan

Rysunek 3. Prognozowane zuzycie gazu ziemnego w (a) Azerbejdzanie, (b) Kazachstanie i (¢) Turkmenistanie wyznaczone z uzyciem

liniowego trendu Holta
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Turkmenistan in 2030 are estimated at 21.88, 9.74, and
34.78 bem, respectively. These results provide a basis for
discussing the potential future transportation of Turkmen
and Kazakh gas through the Southern Gas Corridor for the
coming decades.

Based on the findings, the transportation of Turkmen gas to
Azerbaijan to support increased supply through the Southern
Gas Corridor appears to be a more realistic scenario (Tables
2-3).

Conclusions

1. The potential natural gas production and consumption
volumes in Azerbaijan, Kazakhstan, and Turkmenistan
have been projected through 2030.

2. Based on the results, Azerbaijan is currently capable of
meeting the targeted export capacity independently; how-
ever, in the future, a joint contribution from Azerbaijan and
Turkmenistan could support the expansion of Southern Gas
Corridor with increased transmission capacity.
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