Figure 1: Changing crude-oil quality, U.S. refineries
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The quality of the crude oils produced around
the world is deteriorating. The data for
average gravity and sulfur content in Figure 1
shows this trend for the crude oils processed
by refineries in the United States over the past
ten years. The rising sulfur content of crude
oils in Table 1 presents a similar picture for
three European regions.

At a typical refinery, these trends mean the
production of more residual high-sulfur heavy
fuel oil. In turn, this means reduced revenue for
the refiner because the markets for heavy fuel oil
are rapidly shrinking as a result of increasingly

stringent environmantal regulations.

he challenge to refiners,

therefore, is to process heavier

crudes without producing a
produce that's becoming much
less marketable. There are refining
technologies available thar
can help to meet this challenge,
technologies such as solvent
deasphalting, residue hydrotreating,
and residue fluid catalytic cracking.
However, these capital-intensive
conversion techniques can still
leave the refiner with a residual
hottom product that, while

| reduced in volume, contains

[ substantial amounts of sullur
and heavy metals.

Yet there is another solurion

to the problem of heavy fuel oil
that refiners in various parts of
the world are looking at with
considerable interest — integrated
gasilication combined-cyele [IGCC)
technology. This involves the
gasitication of heavy fuel oil and
other process residues, Depending
onl a refiner's particular processing
configuration and product values,
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130 Shown above, Foster Wheeler ltaliana
54 is helping to engineer an integrated
gasification combinad-cyclo (IGCC)
1.08 complex in Sicily for Industria Siclliana
Asfalti o Bitumi (ISAB). The facility
1.0 will produce hydrogen and slectric
powaer through the gasification of
108 SO high-sulfur heavy liguid residues from

an adjacent refinery.




gasification can be a cost-effective
way to reduce inventories of heavy
bottom products virtually to zero.

The resulting syngas can be
converted into products such as
hydrogen, methanol, formaldehyde,
and ammonia, Further, the IGCC
approach combines gasification
with the production of electric
energy. The syngas can be used to
fuel a gas turbine to produce
electricity in a very efficient and
ec.un{:-mic:al manner.

IGCC technology was originally
conceived as a clean method of using
coal to produce electricity. More
recently, it has been proposed as a
solution to the growing problem of
surplus heavy fuel oil. As Table 2
indicates, there are coal and oil
IGCC facilities in operation or under
construction around the world.

The number of plants scheduled
for start-up over the next two years
emphasizes the degree of interest
in this technology.

There are two basic types of
gasifiers. One uses “quench”
technology. This type of gasifier
cools the gas produced by direct
contact with a cooling medium,
typically a water spray. The second
type employs indirect cooling by
means of heat exchange in a system
that uses the heat recovered to
generate steam, which can then
be used for other purposes.

While the quench approach is
somewhat less efficient, it is also
less expensive and more suitable for
feeds with a high metal content.
The heat-exchange approach offers
higher overall efficiency but requires
a greater capital investment.

When completed,

the ISAB integrated
gasification combinad-
cycle plant will

be one of the largest
installations of

its type in the world.
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