
Integrated concepts for hydrocracking
and fluidised catalytic cracking units
Process design optimisation

Process optimisation 

The starting point for (and key to optimisation of) a distillation
section is characterisation of the reactor effluent in terms of
boiling curve and other properties by Shell Global Solutions’
consultants. The yield pattern is then used in optimising the
process configuration of the FCC or HC unit distillation
section. After fixing the configuration, the process design is
optimised further (for example, number of stages per section,
reflux ratio and pressure), depending on the product
specifications, product value differentials, energy costs and
possible constraints on capital expenditure. The result is a
design with less equipment, smaller column diameter and
height, and good yield and energy performance. 

Why use Shell Global Solutions technology?

■ The integrated designs require lower capital expenditure
than alternative designs (for example, a de-ethaniser is
not required in the FCC unit distillation section).

■ The use of Shell high-capacity trays results in smaller
column diameters than with conventional trays. This
feature also enables increased throughput in revamps.

■ More than 30 years of operational experience with
integrated refinery concepts exist within the Shell Group.

Experience

More than 25 FCC and HC unit distillation sections have
been designed or revamped and put into operation (see
Table 1). Regular surveys compare the units advised by
Shell Global Solutions on an anonymous basis, and lessons
learned from the operational feedback (for example, how
to avoid fouling) are shared amongst the participants.
Furthermore, we keep our designs up to date by analysing
and comparing available competitive technologies, and by
executing capital reduction studies. 

Post start-up advice and technical services on existing units
are available from Shell Global Solutions.

Shell Global Solutions offers process designs for the
distillation sections of hydrocracking (HC) and fluidised
catalytic cracking (FCC) units. The designs are based on
highly integrated concepts that are less capital intensive
and more energy efficient than alternative technologies. 
The concept applies Shell Global Solutions’ proprietary,
high-capacity column internals and achieves reduced
column diameter. A tailor-made design is produced for
each application.

Typical layout of a Shell ConSep† tray. Thirty trays in the upper
section of a HC unit main fractionator were replaced during a
revamp in Germany. The column diameter of the unit measures
2.2 m. The demonstrated capacity is 130 to 145% of the original
capacity, with all products on specification. 

†Shell Group trademark
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Please contact Shell Global Solutions for further information

Shell Global Solutions International BV
Tel: +31 70 377 2470

Shell Global Solutions (Singapore) (Pte) Ltd
Tel: +65 6384 8803

Shell Global Solutions (US) Inc.
Tel: +1 281 544 8844

Email us at distillation@shell.com

Or visit our website at www.shellglobalsolutions.com
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Table 1: Examples of FCC and HC unit distillation sections using  
Shell technology.
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Figure 1: Schematic of an FCC unit distillation section.




