wo 2009/155260 A3 I 0K O 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Co o
1 rld Intellectual Property Organization /) -sady
(19) World Intellectual Property Organization /g5 1IN IT K00 AN O 00O OO
International Bureau W U
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
23 December 2009 (23.12.2009) PCT WO 2009/155260 A3
(51) International Patent Classification: (74) Agent: BEATUS, Carrie; Honeywell International Inc.,
GO5B 17/00 (2006.01) GO5B 19/00 (2006.01) Law Department AB/2B, 101 Columbia Road, P. O. Box
2245, Morrist NJ 07962 .
(21) International Application Number: » Mortistown, NJ 07962 (US)
PCT/US2009/047450 (81) Designated States (unless otherwise indicated, for every
. - kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AO, I{T, AU, Ai BA, BB, BG, B}{, BR, BW, BY, BZ.
16 June 2009 (16.06.2009) CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
Lo . HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
12/143,354 20 June 2008 (20.06.2008) US NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, S@G, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
(71) Applicant (for all designated States except US): HON- TZ, UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.
EYWELL INTERNATIONAL INC. [US/US]; Law De- . L
partment AB/2B, 101 Columbia Road, Morristown, NJ (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
07962 (US).
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(72) Inventors; and ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Imventors/Applicants (for US only): RENFRO, Jeffrey, TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

G. [US/US]; 1606 Joshua Tree Lane, Deer Park, TX
77536 (US). LU, Joseph, Z. [US/US]; 5631 West Arrow-
head Lakes Drive, Glendale, AZ 85308 (US).

ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: APPARATUS AND METHOD FOR MODEL PREDICTIVE CONTROL (MPC) OF A NONLINEAR PROCESS

OPERATOR
SERVER STATION(S)
124 134] 4o 128
IA) | |
S
VI
ROUTER/ OPERATOR
FIREWALL SERVER SERVER STATION(S)
122 114a 114b 116
Nl | [ | [
(— T | | {
X L WIRELESS N
12 SWITCH/
FIREWALL pevices) | ¥
120
I3 []
T — ]
Ay
- 108 CONTROLLER
CONTROLLER
106a | | 106b
o104 |
SENSORS ACTUATORS
102a 102b
100"
FIGURE 1

(57) Abstract: A method includes obtaining (402) a non-
linear process model (142) modeling a nonlinear process
to be controlled. The method also includes obtaining (404)
an objective function (144) defining how the process is
controlled. The method further includes obtaining (406) a
control model (146) defining a dynamic feasible region as-
sociated with a controlled variable, where the controlled
variable is associated with the process. In addition, the
method includes controlling (408-418) the nonlinear pro-
cess by solving a control problem that includes the process
model, control model, and objective function. The dynam-
ic feasible region defined by the control model could rep-
resent a funnel region (302). The objective function could
include terms for minimizing and optimizing adjustments
to one or more manipulated variables associated with the
process. Controlling the nonlinear process could include
performing simultaneous control and optimization, where
adjustments to the one or more manipulated variables are
chosen to meet the control objectives and possibly to opti-
mize and minimize the adjustments.
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