wO 2008/039346 A2 |10 00 00O O

Title:
PROCESS [err] Abstract:
mul tivariable predictive

MODEL PREDI CTlI VE CONTROLLER SOLUTI ON ANALYSI S
The sol ution
controller

froma

controller (MPC

(12) BNTRRBAHIQBAL SPRILICATEN PIRLISHEDABPDER THE HATHNTHOOPERWTIQN TREATY (PCT)

quantitative input to opessR
(19) World Intellectual Property Organization /4%l
International Bureau

(43) International Publication Date
3 April 2008 (03.04.2008)

=ars regarding the
= g g

‘ﬂb' A0 OO

(10) International Publication Number

WO 2008/039346 A2

(51) International Patent Classification:
GO5B 13/04 (2006.01) GO5B 23/02 (2006.01)
GO5B 17/02 (2006.01)

(21) International Application Number:
PCT/US2007/020332

(22) International Filing Date:
19 September 2007 (19.09.2007)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
11/525,221 22 September 2006 (22.09.2006) US

(71) Applicant (for all designated States except US): EXXON-
MOBIL RESEARCH AND ENGINEERING COM-
PANY [US/US]; 1545 Route 22 East, P.O. Box 900,
Annandale, NJ 08801-0900 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): PETERSON, Tod,
J. [US/US]; 13506 Copper Bed Road, Herndon, VA 20171
(US). PUNURU, Adi, R. [US/US]; 12903 Harrington

Court, Oak Hill, VA 20171 (US). EMIGHOLZ, Ken-
neth, F. [US/US]; 4120 Woodbine Street, Chevy Chase,
MD 20815-5044 (US). WANG, Robert, K. [US/US];
1807 Abbey Glen Court, Vienna, VA 22182 (US). BAR-
RETT-PAYTON, Dave [GB/US]; 1020 North Randolph
Street, Arlington, VA 22201 (US).

(74) Agents: BAKUN, Estelle, C. et al.; Exxonmobil Research
And Engineering Company, 1545 Route 22 East, P.O. Box

900, Annandale, NJ 08801-0900 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

[Continued on next page]

(54) Title: MODEL PREDICTIVE CONTROLLER SOLUTION ANALYSIS PROCESS

Read in the
controller
definition

!

Read in the model file and extract
the model ‘gaing’ for each
Independent — Dependent variable

pair

'

Read in the target
value and
constraint status of
all variables

1 UNCONSTRAINED CONSTRAINED

(57) Abstract: The solution
from a multivariable predictive
controller (MPC) is analyzed and
described by providing quantitative
input to operators regarding the
effect of changing controller limits
on the MPC controller solution.
This information allows a rapid
operator response to changes and
more optimal process operation.

Calculate allowable
steady—state move in each
direction until variable
hits a constraint

Are variables
constrained or
unconstrained?

steady—state move in each

Calculate the allowable

direction until next
constraint is reached

Create a closed—loop matrix
of the effect of constrained

variables on unconstrained
variables

!

Calculate how far each
constraint (i) can be moved, in
both directions, until another
constraint is reached (CMi)




effect of changing controller limts on the MPC
controller solution. This information aIIovvs a rapid

operator response to chan es and nore op
oper at i o'W 2008/039346 A2 [ I|I||I||I||II|||II|I||I||||| |||IIIII||||I|I|II|||||I|I|II||| LR

PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Published:
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, —  without international search report and to be republished
FR, GB, GR,HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL, upon receipt of that report



