For a given set of n variable parameters, identify a set of functions that satisfy two or
more predefined conditions
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Generate a data model that represents a process output state, wherein the data model is
expressed in terms of at least one expression that models the effect of every k-
combination of the n variable parameters , for one or more values of k where 1 <k<n
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Determining a first expression that models the effect of every k-combination of the n
variable parameters, where k =1
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For every value of k such that 1< k<n, identify a corresponding k™ summation
expression, which models the effect of every k-combination of the n variable
parameters
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Identify an nth expression modelling the effect of a k-combination of the n variable
parameters, where k =n
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Obtain a set of process output state readings and corresponding variable parameter e
values from a database

}
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Receive a process output state value and corresponding variable parameter values
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Based on the received variable parameter values corresponding to the received
process output state value, calculate a process output state reading using the data
model
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Determine a deviation between the measured process output state reading and the
calculated output state reading
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Responsive to the deviation exceeding a predetermined value, regenerate the data
model based a larger number of selected functions
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Based on measured variable parameter values, and coefficients values corresponding to
the data model, calculate a value corresponding to every k-combination of variable
parameters within the data model
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Rank every k-combination of variable parameters within the data model in order of
significance with respect to a detected or calculated corresponding process output state
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Identify a plurality of the k-combinations of variable parameters, based on rank
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Initiate a system monitoring action based on the identified plurality of k-combinations
of variable parameters

508
-u—/—

FIGURE §

5/7



! 602 }
! S 606a |
! Controller «—— OSDB |
|
: : |
| Field Devices
| 04— | !
606b |
I Data model e Process > VPDB I
1 f Generator Monitor :
| 608 ; P O, !
! 610 }
Ranking Generator |4 I
: S |
612 |
b e e J
FIGURE 6

6/7



..
' i
" 1
1 @ 1
1 = 1
1 g = !
1 S - ) H
] < N’ Q ]
' = 3 B ) !
1 @) a2 P =i} ]
[=} = 4 o '
I e 2 [} s
I = A = S !
1 < ey =3 [72] ]
o = a. J
b 2 . 8 / 1
1 5 J ] J 3 <!
i £ ol X © s =1
1 m s = ~ [l |
1 S [3S ~ !
1 @) !
i I
e i e 0 i i T T e e R e e e J
jmmmm e e Y e )
i 1
1 i
1 1
1 1
1 1
1 ]
1 1
] = 1
1 e |
1 !
1 3 > =) 1
o ]
m ] = M I
b5y 1 A f 1
8]
2 N "
O
2 1 < <
o) 1 S =)
E ! - |
o 1 1
g ' 1
=)
@]

702

FIGURE 7

77



