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Cause Analysis of Catalyst Conveying Fault in Standpipe of FCC Units
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Abstract: The standpipes in fluid catalytic cracking unit (FCCU) are used for conveying catalyst
between the reactor and regenerator, as well as between two sections of the regenerator. The fluid
pattern and the flow stability of catalyst in the standpipe directly influence the catalyst circulation
operation in the FCCU. There are many fault forms involved in the standpipe conveying catalyst,
including the decrease of conveying capacity of catalyst and the fluctuation of mass flow rate of the
catalyst. By investigating catalyst conveying problem in many commercial FCCUs, the fault cause is
attributed to the flow regime transition in standpipe and inclined pipe, the poor status of feed at the
inlet of standpipe, the obstructed discharge at the outlet of standpipe. the design flaws of aeration,
and the excessive negative pressure difference, etc. The improvement measures for the standpipe
conveying catalyst are also discussed. These analytical results are in favor of solving the catalyst
conveying fault in the commercial FCCUs.
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Fig. 1 Schematic diagram of pressure distribution in a
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Fig. 2 Profiles of pressure balance in disengager and regenerator circulating system

(a) Disengager circulating system; (b) Regenerator circulating system
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Fig. 3 Schematic diagram of pressure distribution in a regenerated catalyst standpipe

(a) Conjunction structure between regenerated catalyst standpipe and riser;

(b) Schematic diagram of pressure distribution along the axial height of regenerated catalyst standpipe
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Fig. 4 Photos and schematic diagrams of flow patterns for standpipe operation

(a) Dilute and dense phase coexisting flow; (b) Dense phase conveying flow
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Fig. 5 Flow patterns during particles conveying in an inclined pipe
(a) Wave flow; (b) Stratified flow; (c¢) Fluidization flow
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