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Abstract - Since Indonesia has large amount of natural
gas reserves, which is around 158.3 Tcf, natural gas
utilization has become interesting topics in discussion of
managing country’s energy. Indonesia’s position as the
largest exporter of Liquid Natural Gas (LNG) should not
be considered as our final destination. Another natural
gas utilization such as power generation, domestic gas,
Compressed Natural Gas (CNG) in energy area, synthesis
gas generation, which lead to Ammonia/Urea, Methanol
and Dimethyl] Ether production in feedstock area, also has
to be considered.

One of the most promising techniques in conversion
of natural gas to high-value commodity liquid fuel and
specialty chemicals/waxes, known as Gas-to-Liquid
Technology. Gas-to-Liquid (GTL) Technology as one
choice in maximizing utilization of stranded natural gas
energy has been evaluated. The advantage of GTL
product, such as middle distillates fuel, which is cleaner,
seems promising to solve pollution problem in Indonesia.
Another GTL product also can be used as a feedstock for
petrochemical industries. Choosing appropriate GTL
Technology process, from partial oxidation, steam
reforming, and auto-thermal reforming, deciding what
products to be concentrate on, as well as putting it in
terms of integration of refinery and petrochemical plant
and describing the important aspect take into
consideration in building new GTL plant in Indonesia are
some challenges in Indonesia’s energy and chemical
sector.  Fischer-Tropsch  technology  will . be
comprehensively discussed in order to understand the
most commonly concept used in GTL application.

Evaluation and review regarding GTL plant from
various energy companies is also discussed and learned in
context of Indonesia’s need. Some optimist and pessimist
sounds from various technology developers regarding
Gas-to-Liquid Technology are also quoted and discussed.

Integration of refinery and petrochemical plant is also
discussed, since GTL plant can be considered as
integration in the future scenario since synthesis gas
production from the refinery streams and natural gas
reforming to produce an array of fuel products and
chemicals via the Fischer-Tropsch process, with the by-
product hydrogen and waste heat utilised for power

generation. This kind of integration should be considered
in Indonesia’s case, since country’s great dependence on
petrochemical feedstock, not on fuel energy.

Keywords: Gas to Liquid (GTL); Fischer-Tropsch;
Middle Distillates

INTRODUCTION

Study has been carried out in Research &
Development Division of PT Rekayasa Industri in
evaluating Gas-to-Liquid Technology application in
maximizing utilization of Indonesia’s natural gas
resources, as well as for technology development.
Realizing abundant natural gas reserves, fluctuating of oil
price, increasing pressure in prohibition of flaring too
much gas, growing demand for clean fuels, as well as
preparation for GTL plants proposed in Indonesia,
evaluation in finding appropriate technology is something
has to be done by PT Rekayasa Industri, as one of
country’s leading engineering and construction company.

Examining GTL prospect in Indonesia can be
considered as a starting point to accelerate country’s
economic growth in sense of energy industry and to
increase significant role of integrating refinery and
petrochemical plant in sense of chemical industry.

Natural Gas Reserves, Utilization and Industry

Global natural gas reserves have more than doubled
over the past 20 years, outpacing the 62-percent growth
in oil reserves over the same period. Estimation of proven
world gas reserves as of January 1, 2000, at 5,146 trillion
cubic feet, an increase of 1.5 trillion cubic feet over the
previous year’s estimate {7]. It should be mentioned that
approximately 60% of world’s gas reserves is a stranded
gas, for 1997 data is around 7x10" ft*. Stranded gas is
gas that is uneconomically brought to market, cannot be
flared and cannot be re-injected back into the oil reserves.
Too often, it is found in remote sites, which has small
user market [14].

According to BP databases, Indonesia’s proved
reserves natural gas at the end of 2000 is around 72.3
trillion cubic feet which is about 1.4% of world gas
reserves, while the gas production is 57.5 million tones



oil equivalent contributes around 2.6% of world
production. If the probable reserves are taken into
account, total reserves of natural gas in Indonesia are
around 158.3 Tcf. Please notify, exploration success
level in finding natural gas reserves in Indonesia is 1 to 3-
5, as compared to Asia-Pacific, which is 1 to 4-10. It
shows that probability to find natural gas reserves in
Indonesia is higher than in Asia Pacific [10].

Even there is a big confidence that now time has
come for natural gas energy to be very important, in the
very long-run gas should not be expected to displace coal:
there is-simply too much coal available, and in a world in
which population is still expanding, the energy in this
coal is unlikely to be rejected [11]. In Asia, natural gas
demand growth, as a consequence of its penetration in the
power generation sector, is expected to surpass coal and
oil, increasing from 16 quadrillion BTUs in 2005 to 34 in
2020. Meanwhile, natural gas is the fastest growing
primary energy source in the forecast [8]. The use of
natural gas is projected more than a double between 1997
to 2020.

Natural gas utilization becomes very interesting topic
throughout the world, especially in power generation
sector. Power generation is a popular option for gas
utilization. It provides a large volume off-take and,
through the use of Combined-Cycle Gas Turbine (CCGT)
technology, which is a cost effective and efficient method
of generating electricity. Another utilizations of natural
gas are as a domestic gas, Compressed Natural Gas
(CNQ), especially for public transport fuel, and Liquefied
Natural Gas (LNG).

One of the key determinants of gas utilization is how
the gas is delivered. Due to the geography of the region
and the location of the major gas importers and suppliers,
most of the international trade of gas in the form of LNG
trade. However, short distance pipelines should be the
most economical supply.

Special attention shall be addressed to LNG, since
Indonesia is the biggest exporter of LNG in the world, as
contributes to 26% of world trade movement of LNG in
the world [6]. Natural gas liquefaction is a costly process,
particularly as the low temperature involved requires
specialty metals, and there is a long-term supply contract
to take into account. According to Pertamina’s prediction,
overall demand in the Asia-Pacific region will grow
significantly by 2010, reaching a level of between 130
and 150 million tons per year. Today’s Indonesia LNG
export is around 28 MM t/y. Nevertheless LNG demand
growth is limited, and should not be taken into granted.

One lesson from Indonesia success in LNG industry is
the availability of our vast gas reserves and its supply
flexibility. Impressive gas discoveries have been made in
East Kalimantan, Natuna and Irian Jaya; and more
recently in the Makassar Strait. One should keep in mind,
roughly, transportation of natural gas is much more
expensive than the transportation of liquid hydrocarbon.
Moving natural gas to market as LNG involves a chain of
activities and must normally be underpinned by long-term
contracts.

PROBLEM ANALYSIS

Since natural gas has to be transported to the market,
one should realize the fact that generally transportation of
natural gas is much more expensive than the
transportation of liquid hydrocarbon. For liquid
hydrocarbon, existing pipeline can be used rather than
bulky transport cargo tank for delivering natural gas, or
even LNG. Regarding environment issue, increasing air
quality has been encouraged in the sense that flaring too
much oil-associated gas is prohibited. It is also discussed
that for transportation sector, since middle distillate (jet
fuel and diesel) are one of the fastest growing products,
particularly in Asia, the specification of ultra low
emission from middle distillates shall be paid more
attention. Another problem in energy context is the fact
that in the future, at least at 2010, Asia would become the
largest oil consuming region in the world [11].

By following mainstream opinion developed by
Solow and Stiglitz, this energy reserves scarcity problem
can be overcame by inserting technology as a variable in
managing of natural resources [10]. In that context,
finding new alternative to convert stranded gas into more
useful product, in this case, high-quality of liquid
hydrocarbon is the challenge of world’s energy and
petrochemical industry.

Large-scale Gas-to-Liquids (GTL) projects are now
considered as a viable alternative to develop such gas
reserves. GTL projects producing fuels products are not
dependent on gas markets, since they supply their
products into the much larger global market for
distillates. The product of GTL is also expected to
overcome pollution problem, since it will decouple the
production of diesel from that polluting products in the
bottom of the refinery barrel. In Indonesia’s context, it is
also expected that introducing Gas-to-Liquid technology
in Indonesia can make positive contributions towards
enhancing the technical options available to exploit these
reserves as well as to diversify sources of energy supply
to the region.

Background — Gas to Liquid Technology

By simple definition, Gas to Liquid Technology is the
conversion of natural gas to high-value commodity liquid
fuels and specialty chemicals/waxes. Liquid fuels can
vary from middle distillates, such as naphtha, jet fuel and
diesel, intermediate products such as ammonia and
methanol, polymerisation products such as polypropylene
to condensate. Synthetic diesel fuel offers a new
opportunity to use alternative fuels in diesel engines
without compromising fuel-efficiency, increasing capital
outlay, and impacting infrastructure or re-fuelling cost.
Ammonia and Methanol can be regarded as intermediate
products to produce any chemical derivative. This GTL
technology comes as interesting choice since can be used
in maximizing utilization of natural gas. Referring
revolution in fuel for power generation from coal to
petroleum and to natural gas, natural gas plays significant
role in tomorrow’s technology. The conversion of natural






