Problem formulation:

y = Gu + Gdd

u = [Vfg Vlift]T

y = [CO2,sg Tr (Fla]T

d = [d1 d2 d3]T
Controlled variables

· Cracking temperature (Tr)

· Flue gas oxygen concentration (CO2,sg)

Associated variable

· Lift air compressor surge indicator ((Fla)

Manipulated variables

· Lift air compressor speed (Vlift)

· Flue gas valve opening (Vfg)

Model disturbances

· Variations in ambient temp. – affect compressor throughput (d1)

· Fluctations in heavy oil feed composition to the FCCU (d2)

· Pressure upset in down stream units propagating back to the FCCU (d3)

Running of  FFCU coloumn at different settings

 Simulation time (s)
tend = 2500

No  of step response coefficients
60

Process sampling time
delt2 = 100

Output Weights
ywt = [3 3 0]

Input weights
uwt  = [0 2]

Prediction Horizon times
P = 12

No manipulated variable moves
M = 3

input constraints
ui ( [-1, 1] , i = 1,2

output constraints
yi ( [-1, 1] , i = 1,2

y3 ( -1 (hard constraint)

Graph 1.: Starting values:

Uncontrained design:

· t=100s: controlled variabels outside their allowed limits. Onset of disturbance at t=0 unknown to the controller since there is no disturbance feedforward loop (no no control action between t=0 and t=100) ( open loop response with no control action. After t=100 corrective action implemented.

· t=200 (2nd time step) riser temp. outside the allowed limits.

· Lift air surges during 200s ( t ( 800s ( unacceptable. Surging, outside the hard constraint, result in undesirable vibrations in compressor

Constrained design:
· t=100s: controlled variabels outside their allowed limits (same as for unconstrained design).

· t=200 (2nd time step) riser temp. outside the allowed limits. This is because the constrained QP solved at t=100s assumes that the disturbances are constant for t(100s which is not the case for this process. Manipulated variable move made at t=100 ensures that predicted y2=1 at t=200s, the actual output at t=200s exceeds one.

· Lift air compressor does not surge during the disturbance transient.

Constrained/Unconstrained:
Unconstrained design violating hard constraint.

Parameters changed:

M from 3 to 1,2 and 4

Output weights from [3 3 0] to [1 1 0]

Input weights from [0 2] to [0 1]

