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ABSTRACT

In this work an integrated model for paper plants combining wet-end and dry section is developed
and a model predictive control scheme based on the plant model is proposed. Closed-loop process
identification method is employed to produce a state-space model. Thick stock, filler flow, machine
speed and steam pressure are selected as input variables and basis weight, ash content and moisture
content are considered as output variables. The desired output trajectory is constructed in the form of
Ist-order dynamics. Results of simulations for control of grade change operations are compared with
plant operation data collected during the grade change operations under the same conditions as in sim-
ulations. From the comparison , we can see that the proposed model predictive control scheme
reduces the grade change time and achieves stable steady-state.

Keywords : Model predictive control, Grade change, Closed-loop identification, Dynamic matrix,
State-space model
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001 006 0.03 0.02
0.02 002 0.09 001
0.06 -0.08 0.17 0.02
004 0.16 0.1 012
0.17 -0.18 -0.01 0.06
015 0.35 0.02 007
019 001 0.15-003
0.16 001008 -02 06 032 024023
024 04 -021 029 009 0.5 0.42021
04 023 0.004-031-0.45 -0.00 032 0.38
009 0.02 -0.22 -0.05-0.37 0.33 0.44 0.42

0.01 001 0.07 0.04
0.11 006 0.01 0.08
005 0.09 01 012
022 0.09 -0.01 -0.06
2 069 033 013 001
<015 0.21 067 -0.39
002 002 046 07
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23.902  -7.8237 42039 -205.43
491.49  228.24 -134.72 7781
-152.99  54.551  27.281 -160.84
0.0273 0.0062 0.0047 0.0276
0.0067 0.0069 0.0045 0.0182
0.0406 0.0101 0.0148 0.0177
0.0388 0.0480 0.0062 0.0099
B={ 01205 0.014¢ 0.0072 0.0184
-0.1503 -0.0349 00046 0.1229
-0.0376 0.0183 0.0174 0.0384
-0.0216 0.0414 0.0019 0.0076
-0.0243 0.0707 0.0109 0.0026
0.0448 0.0043 00309 0.0333
0.0046 0.0569 0.0339 0.0021
-0.0164 00172 0.0083 -0.0083

C:

HI - Fo]7]& 35(4) 2003

221x10* 9.7x10° -3.7x10" -046 0.31 -0.23 -0.14 02 005 021 005 016 0.07 0.03 -0.02
-23x10* 5.8x10" 2.1x10* 0.12 006 0.03 -0.14 023 023 004 0.04 013 -0.07 0.08 013
3.8x10° 1.8x10* -1.4x10* -0.5 038 -0.52 -007 0.34 036 0.12 -004 -0.004 0.1 0.04 002

0 ¢ 0 0
D=0 0 06 0
0 0 0 0
o=
(I)_I%_I'__l—
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