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1-ABSTRACT:

Egypt became a net importer of natural gas in 2015 because of its growing domestic demand
and declining production levels. Substantial natural gas discoveries in 2018 have generated
significant interest among business investors and may potentially boost production and allow Egypt
to become a net exporter again in the medium term that began from Dec.2018. Total natural gas
reserves are expected to significantly increase within the next few years because of the recent
natural gas discoveries, especially Zohr, Atoll and Nour fields.
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2-INTRODUCTION:

Egypt produced approximately 4.0
billion cubic feet per day (Bcf/d), (0, 11326
billion cubic meter per day Bcm/d) of dry
natural gas and imported 1.0 Bcf/d, (0.0283,
Bcm/d) in 2016. To satisfy growing domestic
demand, Egypt has had to divert its natural
gas supply away from exports to the domestic
market and to rely on liquefied natural gas
(LNG) imports to address the shortfall in
consumption. The Egyptian government has
fast-tracked the development of the Zohr and
Atoll fields and the West Nile Delta (WND)
project. These fields are expected to make
substantial additions to the overall supply.
Discovered in August 2015 and labeled as the
largest offshore natural gas field in the
Mediterranean, the Zohr gas field has an
estimated reserve of 30 Trillion cubic feet
(Tcf) and is to be, by the end of 2019
currently producing 2 (Bcf/d), 0.0566(Bcm/d

)) [1]. Consumption of natural gas (NG) in all
end-use classifications (residential, industrial,
commercial & power generation) increased
rapidly since the world war Il. This growth
resulted from several factors, including
development of new markets, replacement of
coal as fuel for providing industrial process
heat. Use of NG in making petrochemicals
and fertilizers, made a strong demand for low-
sulfur fuels to be used as liquefied petroleum
gas (LPG).

(3) correspondence person, at the address of prof. Dr.
Assfour (Dept. of chem. Eng.)
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3- EVALUATION:
(A) By Analysis:

Natural gas accumulations in
geological traps can be classified as reservoir,
field, or pool. A reservoir is a porous and
permeable underground formation containing
an individual bank of hydrocarbons confined
by impermeable rock or water barriers and
characterized by a single natural pressure
system. A field is an area that consists of one
or more reservoirs all related to the same
structural feature. A pool contains one or
more reservoirs in isolated structures. Wells
in the same field can be classified as gas
wells, condensate wells, and oil wells. Gas
wells are wells with production gas-oil-rations

(GOR) greater than 100,000 (scf/stb) standard
cubic feet at standard temperature and
pressure; condensate wells are those with
producing GOR being less than 100,000
scf/stb but greater than 5,000 scf/stb; while
wells with GOR being less than 5,000 scf/stb
are classified as oil wells. There are three
types of natural gases: Non associated gas,
associated gas, and gas condensate. Non
associated gas is from reservoirs with
minimal oil. Associated gas is the gas
dissolved in oil under normal conditions in
the oil reservoir. Gas condensate refers to gas
with high content of liquid hydrocarbon at
reduced pressures and temperatures. Table (1)
gives chosen examples for the gas produced
from some fields in Egypt.

Table (1): Typical Analysis of Some Egyptian Natural Gas Productions [2]

Analysis | N G CO, | HS C [N IC, NC, ICs NG |G
PPM
company % % % % % % % % % %
GUPCO feed 0.499 | 79.668 | 0.648 | 45.800 | 10.578 |5.290 | 0.757 | 1.574 | 0.434 | 0.377 | 0.175
GUPCOsalesgas | 0.538 | 85.587 | 0.655 | 1.000 | 11.075 | 2.000 | 0.084 | 0.025 | 0.024 | 0.012 | 0.000
AMAL company 0.405 | 80.023 | 0.247 | 0.000 | 10.295 |5.550 | 0.889 | 1.708 | 0.445 | 0.361 | 0.077
SUCO company 0.563 | 80.403 | 1.802 | 1.000 | 10.559 | 4.658 | 0.522 | 1.020 | 0.231 | 0.196 | 0.046
SAQQARA field 0.406 | 73.906 | 1.187 | 5.000 | 12.958 |6.912 | 0.995 |2.287 | 0.603 | 0.587 | 0.159
(B)By Uses: while the latter three provide protection from

The composition of natural gas varies
considerably from location to location, and as
with petroleum products in general, the
specifications for salable products from Gas
processing are generally in terms of both
composition and performance criteria. For
natural gas, these criteria include Wobbe
number, heating value, total Inerts, water,
oxygen, and sulfur content. The first two
criteria relate to combustion characteristics,

pipeline plugging and Corrosion.
4- NATURAL GAS PRODUCTION:
(A)Egyptian Natural Gas Productions:

Similar to crude oil reserves, estimates
of natural gas reserves also vary across
publications. Natural gas reserves in Egypt
were a constant 77.2 trillion cubic feet (Tcf)
(2.2 trillion cubic meter Tcm) since 2011, an
increase from 58.5 (Tcf) (1.65 Tcm) in
2010[3]. According to the 2017 BP Statistical
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Review of World Energy, Egypt held
approximately 65.2 (Tcf) 1.84 (Tcm) of
proved natural gas reserves at the end of
2016, which is an increase from the 2010
estimate of almost 59 (Tcf), 1.67(Tcm) and
which is also the fourth-largest amount in
Africa, after Nigeria, Algeria, and
Mozambique [4]. Total natural gas reserves in
Egypt are expected to significantly increase
within the next few years because of the
recent natural gas discoveries from 2016 to
2018. Despite new discoveries, Egypt’s dry
natural gas production declined by 31% from
2012 to 2016, leading to net imports since
2015. Egypt produced approximately 4.0
(Bcf/d), (0.11326(Bcm/d)) of dry natural gas
and imported 1.0 Bcf/d (0.0283(Bcm/d)) in
2016[5]. To satisfy growing domestic
demand, Egypt has had to divert its natural
gas supply away from exports to the domestic
market and to rely on liquefied natural gas
(LNG) imports to address the shortfall in
consumption. Egypt acquired two floating
storage and re-gasification units (FSRUS) in
2015; plans for a third FSRU were canceled in
2016 because of higher anticipated domestic
production. [6]. Much of the natural gas
consumed in Egypt are used as fuels in
electric power plants. The Egyptian
government encourages households,
businesses, and the industrial sector to

consider natural gas as a substitute for
petroleum products and coal. [7].

The Egyptian government has fast-
tracked the development of the Zohr and Atoll
fields and the West Nile Delta (WND)
project. These fields are expected to make
substantial additions to the overall supply.
Discovered in August 2015 and labeled as the
largest offshore natural gas field in the
Mediterranean, the Zohr gas field has an
estimated reserve of 30 (Tcf)( 0.85 (Tcm))
and is currently producing 2 (Bcf/d
)(0.0566(Bcm/d)) [8]. Natural gas production
at the Atoll field also began in February 2018
and is currently producing 0.35 Bcf/d
(0.01(Bcm/d)) of natural gas and 10,000
barrels per day (b/d) of condensate.
Production began seven months ahead of
schedule and the field has an estimated 1.5
(Tcf) (0.042(Tcm)) reserves of natural gas
and 31 million barrels of condensates, with
other areas still under evaluation. [9].
Developed as two separate projects to speed
up development, the WND project started
producing natural gas in March 2017 and is
currently producing more than 0.7 (Bcf/d)
(0.02(Bcm/d)) and 1,000 b/d of condensate;
the two projects are expected to be fully
online in 2019 and to produce close to 1.5
(Bcf/d) (0.042(Tcm/d)).
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Fig. (1): production and consumption of NG in Egypt.
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From figure (1) it is clear that the period of
exporting the Egyptian NG lies between
2007to 2014. The break point (P) between
2014 and 2015 shows the transport to
importing the NG due to an increase in NG
consumption.
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Final annual data are got from the U. S.
Energy Information Administration's (EIA)
and Natural Gas Annual (NGA). Some of the
data for earlier months are estimated or
computed. Preliminary yearly data are
gathered from reports of the Interstate Oil
Compact Commission and the U.S. Minerals
Management Service. Volumetric data are
converted, as necessary, to standard pressure
base 0f14.73psia at 60°Fahrenheit.
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Fig. (2): Relative World and African Productions of NG.

Figure.(2), gives combarison between
N. G productions in Africa and overall
productions in the world between the years
2007 and 2016, just for comparison. This may
propose higher efforts to be done by the
Africans and Arabs authorities for the near
future.

5- EXPECTED NG USES IN EGYPT:

There are so many different applications
for natural gas as a fuel; also it has many
other applications. Commercially, in home, in
industry, and even in the transportation sector.

While the wuses described here are not
exhaustive, they may help to show just how
many things natural gas can do. Natural gas is
used across all sectors, in varying amounts.
The industrial sector accounts for the greatest
proportion of using natural gas in Egypt. It
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provides the base ingredients for such varied
products as plastics, fertilizers, anti-freezes,
and fabrics. Natural gas is the second most
used energy source in industry, trailing only
electricity. Lighting is one of the main uses of
energy in the industrial sector. Industrial
consumers reap great benefits from operating
natural gas Combined Heat and Power (CHP)
and Combined Cooling, Heat, and Power
(CCHP) systems, similar to those used in
commercial settings. For instance, natural gas
can be used to generate the electricity needed
in a particular industrial setting. The excess
heat and steam produced from this process
can be harnessed to fulfill other industrial
applications, including space heating, water
heating, and powering industrial boilers.
Since industry is such a heavy user of energy,
and particularly electricity, providing
increased efficiency can save a great deal of
money. The industrial sector is also subject to
regulations regarding harmful emissions, and
the burning attributes of natural gas help
industry to reduce its emissions. Due to the
new NG situation in Egypt, since the
discovery of the Zohr, Attol, Noor and West
Desert Fields, four petrochemical industries
had been actually built in Egypt while some
others are now in the contracting discussions.
This petrochemical evolution had been
thought —upon since the presence of the multi
—discovered fields for natural gas reserves in

Egypt.

6-EGYPTIAN NG, HISTORY AND
RESERVES:

Dry natural gas exports, which began in
2003, have been rising rapidly, with the
completion of the Arab Gas Pipeline (AGP) in
2004 and the startup of the first three LNG
trains in 2005. However, after 2006 exports
began to level off and in 2010, natural gas
exports fell to 535 (Bcf) (15(Bcm)), an almost
20 % drop from the year before [10]. Egypt
exports around 70% of total natural gas
exports as LNG, and the remaining 30% were
exported via pipelines. THE ARAB Gas

Pipeline (AGP) originated in Egypt and
provided gas to Jordan, Syria and Lebanon,
with recent additions extending the pipeline to
Turkey and European markets. Egypt has
three LNG trains: C-gas LNG train 1 in
Damietta and Egypt LNG trains 1 and 2 in
Idku. The combined LNG export capacity is
close to 600 (Bcfly), (17(Bcmly)) with plans
to expand in the near future, pending export
policy changes and legislation. In 2010, as
domestic demand for natural gas increased,
LNG exports fell to about 354 Bcf, (10(Bcm))
which was down by 30% from almost 500
(Bcf), (14(Bcm)) in 2009. In 2010, half of
Egypt’s LNG was shipped to Europe, which
imported about 180(Bcf) (5(Bcm)), with over
half of that destined for Spain 110 (Bcf)
(3(Bcm)). The US was the second largest
recipient of Egyptian LNG in 2010, and
imported just over 71 (Bcf), (2(Bcm)) [11]. In
January 2012, Oil and Gas Journal (OGJ)
estimated Egypt has proved gas reserves to
reach 77 (Tcf) (2.2(Tcm)), a significant
increase compared to the 2010 estimates of
58.5 (Tcf) (1.7(Tcm)). In terms of the natural
gas reserves, Egypt ranks third in Africa, after
Nigeria and Algeria. New discoveries
offshore the Nile Delta and some finds in the
Western Desert have led to the increase in
proved reserves. Over 80% of Egypt’s natural
gas reserves and 70% of its production are
located in the Mediterranean and the Nile
Delta. Gas production is expected to continue
to grow to satisfy rising domestic demand,
export commitments through the Arab Gas
Pipeline and LNG exports. Egypt is expected
to continue to play an important role of a
reliable natural gas supplier to Europe and the
Mediterranean region, although exports are
competing with rising domestic demand,
particularly in the power generation sector.
The share of natural gas consumed in the
transportation sector has also been rising since
the development and deployment of
compressed natural gas (CNG) infrastructure
and vehicles. According to the Ministry of
Petroleum of Egypt, the number of natural gas
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driven vehicles sold in Egypt between the
fiscal years 2004/2005 and 2009/2010 has
more than doubled. Major for- players
involved in the development of Egypt gas
sector include Eni, Britch Gas (BG) Group,
Britch Petroleum(BP) & Apache and Gasco.

7- FUTURE PROSPECTS FOR
EGYPTIAN EVALUATION

After more than a decade of a roller
coaster ride of Egypt’s gas sector, leading
even to importing LNG for years, Egypt
seems now to be heading to a brighter future.
The extreme success stories offshore
Mediterranean, as represented by Italian oil
major ENI’s production on the Zohr gas field
and possible Noor reserves, only show that
Egypt is fully able to rejoin the gas export
market again in full very soon. The
Egypt/Cyprus/Greece deep-water gas pipeline
project is another additional success. Some
clarification is still needed here, while
commercial risks already show that a more
rational pure LNG export strategy is needed
some days ago, Egypt’s Minister of Petroleum
has stated that the ENI’s huge Zohr gas field
offshore Egypt has increased its production
six-folds since it started production in January
2018. Total production at present is said to be
around 2 (Bcf/d) (0.0566(Bcm/d)), a
staggering increase from the 350 mcf per day
in January. For 2019, a production platform
targeted by ENI of around 2.7 Bcf per day.
[12]. The production increase during 2018 has
already resulted in a situation that no more
LNG imports are needed at present. Egypt has
already anticipated these developments, as it
stated in June 2018 that no newer LNG import
tenders would be published. Egypt has been
able to set up a strategy in which it could
become a major energy-trading hub in the
region. Gas production in Egypt in the coming
years is expected to increase substantially, not
only by already anticipated volumes offshore
Mediterranean but also due to production
increases or those new discoveries in the
Western Desert.

The Arab Gas Pipeline (AGP). Is away
by which Egypt began exporting natural gas
and which has been originated in Egypt
and connects to Jordan, Syria, and Lebanon.
Egypt halted natural gas exports to it by
canceling its long-term supply contract to
Israel because of a payment dispute. [13].
AGP pipeline exports, which peaked at 0.5
Bcf/d in 2009, stopped after 2014 [14]

Liquefied Natural Gas (LNG) is another
way for exporting NG the Suez Canal transit
route also has having flow in both directions
and accounting for a substantial amount of
global LNG trade. Southbound LNG transit
primarily originated in Nigeria, France (as re-
exports), also Trinidad and Tobago, and most
LNG is exported to Egypt, Jordan and Japan.
Nearly all-northbound transit originates from
Qatar and is exported to European markets.
Egypt has two LNG export facilities with a
combined capacity of 586 Bcf per year. [15]

8 -CONCLUSION:

In the year2016 Egypt produced
approximately 4.0 (Bcf/d) (0.1132(Bcm/d)) of
dry natural gas and imported (1.0 Bcf/d)
(0.028(Bcm/d)). Zohr field was discovered in
August 2015 and labeled as the largest off
shore natural gas field in the Mediterranean
region. By the end of 2019 Natural gas will
have a multitude of industrial uses, including
providing the base ingredients for such varied
products as plastics, fertilizers, anti-freezes,
and fabrics. It is the second most used energy
source in industry, trailing only electricity.
Until now (May2019), Egypt is still in
discussion with Greece, Cyprus and others, on
a possible offshore deep-water gas pipeline
project, which would connect the offshore
finds of all parts to the European market.
Moreover, Egypt has many of facelifts to
export natural gas to the world such as (AGP),
and also as LNG.
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9 -RECOMMENDATIONS

One of the world’s most prolific gas
regions, the Middle East, is currently
witnessing extremely high activity. In addition
to Egypt’s success with the giant offshore
Zohr gas field and ongoing projects in Cyprus
and Lebanon, the region is shaping up to
become an important LNG exporter. Within
the last few years, recommendations are
mainly, all or some of the following:

e focusing on the need for a gas export
strategy, involving Cyprus, the gas producer
Egypt. and others, to supply international
LNG markets.

e Discussions on offshore deep-water gas-
pipelines from Cyprus, and an onshore
additional gas pipeline from elsewhere from
Israel, with the LNG production and export in
Egypt to bring enough gas volume to a central
point to make the production and export of
LNG economically feasible.

e Developing the offshore Noor gas field,
which is slated for holding possible reserves
of around 90Tcf, which is expected to be
triple the size of the Zohr field.

eOptimal utilization of gas and petroleum in
the Petrochemicals industry in chemical
engineering objectives other than using as
fuel.

eThe safe of using new and renewable
energies and peaceful nuclear energy and
coal, to generate electricity- saving the
greatest amount of oil and gas for
Petrochemicals industry, taking all
environmental precautions

eThe need to provide Petrochemicals industry
with the sufficient governmental support;
regarding funding, land allocation, technical
support and provision of some facilities.

e Encouraging the participation of the
Egyptian private sector to engage in
Petrochemicals industry directed from the
local market to the African and Arab markets,
transforming Egypt into a global center for the
trading and storage of Petrochemicals
products, as it is actually going on for the
expected Egyptian strategy.
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