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Multiple steady states of FCCU with varying CO concentration

WANG Rui, LUO Xionglin, XU Feng

(Research Institute of Automation, China University of Petroleum, Beijing 102249, China)

Abstract: An improved fluid catalytic cracking unit (FCCU) riser-regenerator model combined with
carbon-monoxide (CO) combustion was proposed, since multiple steady states of FCCU would change as
CO conversion changed with different amounts of CO combustion promoter added. Due to the conservative
consumption of CO combustion promoter which contains Pt as the active component in refineries, the
amount of the added combustion promoter would significantly affect the economics. Thus, based on the
heat balance of the high-efficiency regenerator, heat generation and removal curves were determined and
three steady states were found, two of which were thermally stable satisfying the slope condition. From
the analysis of the influence of different amounts of CO promoter on the multiple steady states, it was
pointed out that the varying distance between the two high steady states resulting from different amounts

of CO combustion promoter added would influence the severity of the control system design.
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)
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Table 2 FCCU base case operating conditions 500 550 600 650 700 750 800
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Variable Value - " "
- 28 /N
fresh feed flow rate, Freqn/t « h™! 85 Bl 2 SR T RO B Rl 2R 0y
HCO flow rate, Frco/t » h1 12.75 Fig. 2 Breakdown of heat removal in riser
slurry flow rate, Fyumy /t « h™! 7.25 540
regenerated catalyst flow rate,Gerg /t + h™! 494
combustion air flow rate.V e /m® « h™! 49340 520
fluffing air flow rate, V. zm® « h™! 6658 s00-
CO promoter content,xpr /% (mass) 0. 004
inventories(combustor/dense bed/strip) , W/t 24/5/5 4801
reaction temperature, Triser/C 494 < 4601
combustor top temperature, Ty | .=1/°C 695 =
dense bed temperature, T,g /C 708 440
coke on spent catalyst,Cy/ % (mass) 0. 84 4201
coke on regenerated catalyst,Cye/ % (mass) 0. 05
O, content in flue gas,yozirg/%(mol) 3.15 400~
CO content in flue gas,yco.rg/ % (mol) 0.05 380 | L ! | |
CO: content in flue gas,yco.r/ % (mol) 14. 63 300 350 600 650 700 750 800
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