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LQG-based Sensitivity Analysis and
Tuning Guidelines in Economic
Performance Assessment of
Predictive Controller
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Abstract In order to take the influence of input variance on
the economic performance of predictive controller into account,
an LQG-based sensitivity analysis method and tuning guidelines
have been proposed. First, a general formulation of LQG bench-
marking with weighting matrix for input and output variables
is derived through the subspace identification algorithm. Fur-
thermore, based on variability tuning and constraint loosening,
two optimization formulas have been built, respectively. The
variance overshoot and constraint relaxation resulting from the
above optimization problems can improve the economic benefit.
Simulation study of the Shell tower is carried out to demonstrate
the efficiency of the proposed approach.
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Fig.1 General economic performance assessment flowchart of

advanced control system of industrial process
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Tablel The upper and lower bounds of each variable

Ak R NIESPR
Y1 1 —0.5
Y2 10 —10
Y3 10 0.5
wi,t=1,2,3 —0.5 0.5
Au;,i=1,2,3 —0.03 0.03

4.1 ZFFIERETM

343 Shell B #2 i N i b AR, 477 BRI N
AR i = 1,2,3 AL A2 BRI N 0, ¥07 %
Hh 1 IERSA. S5k, B TR R di, do AL H
S BRI A 0, 752k 0.01 (¥ 1E &40 A BOR AL il
29 1min, K4 4000 MHFRBEA, 728 0 UL
A3 B A HBE L, Lu, Le.  BEAT 0 55 M RE VAR I, 1L
Wy = diag{10,5,1}, W, = diag{1, 1,2}, b K% 30,
HE KL 2. %30 (21) 1 (22) F N =50, A € [1,1000], it
SEHANIR] X ORF R (N i AR R 22, AR 3 LQG Fr b
L 2 JioR.
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Table 2 Economic performance assessment data of Shell tower

AT B TR ovbE S
Y1 Y2 Y3 Ul u2 u3

JEART W 0.5652 0.0114 0.2171 0.0683 —0.1981 0.1036 0.5652

FRAL T 1.0000 1.0538 0.6589 0.4995 —0.1275 —0.1407 1.0000 0.4348

A T 0.7159 1.2912 1.3723 —0.2282 0.1565 0.2267 0.7159 0.1507

Bk T 0.8827 0.4261 0.6268 0.0737 —0.1875 0.1507 0.8827 0.3175
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