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Stiction Model 27
The improved and extended version of Alberta model

Valve Position fs max. static frictional force

(Elastic Force) - Ty kinetic frictional force
A1 |z _
A 7 g = —
Air Pressure (PZ)/. a) J fs fD

——

Elastic Force

Air Pressure

fo

Frictional Force Elastic Force

I o (bw f Air Pressure .

Frictional Force Elastic Force

i Controller Output
(Air Pressure)

Model Validation with Plant Data

—— Controller Output

—-- Flow Rate (Measurements) — Measurements
2{ ---- Flow Rate (Estimates) 2 «.-. Estimates
(7}
< L
(]
E =
5 g0
@ I
(]
=
2 -2
0 50 100 -2 0 2
Time [min] Controller Output

The flow rate measurements proved coincident with
the flow rate estimated by the stiction model. The
proposed model can describe stiction successfully.
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Stiction Detection - A (GLHEN$KE) =
Valve Position
(EIastij‘.LForce) ' )
Py .57 .”  From operation data of MV and PV,

-

="  find time intervals where PV does not
change even though MV changes.

- L
A Controller Qutput
(Air Pressure)

- Indexes -

o - Total length of time intervals when stiction occurs
total length of all intervals

O = mean of stiction size S

Stiction Detection - B (A TFZ&i%E)

Valve Position
(Elastic Force)
F 3

F(t) = max{min{F (t-1) + Au(t), F, ..}, 0}

The difference between MV and
the line |, at the same PV.
Therefore, MV-F and PV will
have a strong correlation.

b Controller Output - [ .« can be identified from
(Air Pressure) . .
operation data by solving an
- Indexes - optimization problem that aims
to maximize a correlation
correlation coefficient r between MV-F and
PV.

—
I

I:max: S—J
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Stiction Detection - C (ILUTF3%)

E R AR (QSA) ZFI
y (-0,-)
/ AuNAy - 0 +
+ +- +0 ++
0 0- 00 O+
(+0,++) - - 0 -+
u
- Indexes -
O - [E7& B | A R/ N3 — 2 & TR 9 B
RN EFE
§ - EEESEEIL S s
- uBHIC AT S NE—

Application Results: Simulation

S [%] J [%] g“ No- Stiction = Strong Sticton . ]
Case 1: No stiction 0 0 E o\
Case 2: Weak stiction 1 03 = =™ | |
Case 3: Strong stiction 5 1 ’ o ‘ -

Method - A || Method - B
P o |F r

max

[ 03
Controller Output

Flow Control
Casel | 0.00 0.00|/| 0.00 0.03| Notreliable
Case2 | 0.77 0.60|| 0.00 0.18| (not parallelogram)
Case 3| 0.83 3.50|| 0.00 0.11

Level Control - F Valve stiction can be
Casel | 0.00 0.00(| 0.00 1.00| successfully detected
Case2 | 0.56 0.83|| 0.74 1.00| and quantified.

Case 3| 0.79 454 4.20 0.99
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Plant Data for Validation =0

Case 1 : Level Control — Valve Stiction

o iQ

A ow
4

Flow Rate
i
o
N

o

L(n

A

S

900
Case 4 : Flow Control — External Disturbance

10 = MV 10
, \ . A
0 WWWM\'WWW Y 0 Lk;:l
L . R . --- FlowRate |
0 380 720 1080 1440 ——— Level 10 10

=)
<

time[min]

Stiction does not always cause persistent fluctuation.

Application Results: Plant Data

Method - A || Method - B || Method - C
p o |F 1 6 d

#1: LC (Stiction) 0.50 1.72|| 2.12 0.98]| 0.58 0.05
#2: FC (Stiction) 0.31 1.21|/192 0.97| 043 0.20
#3: LC (Bad Tuning) | 0.13 0.89| 0.17 0.95| 0.10 0.65
#4:. FC (Disturbance) | 0.03 0.80|| 0.00 0.13|| 0.02 0.92

Valve stiction can be successfully detected
and distinguished from other causes.

Conventional methods, based on a predefined
probability distribution of a process variable or
a PV-MV cross-correlation function, did not
work in these applications.
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Conclusions =S

v A data-driven valve stiction model is developed.

v Using only two parameters, the model can describe
stiction phenomena with sufficient accuracy.

v Stiction detection methods are developed.
v' The proposed methods are shown to successfully

detect valve stiction, distinguish it from bad tuning or
disturbances, and quantify the degree of stiction.

WS25MD;EFHABTHME
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Aspen Watch / Aspen PID Watch

http://www.aspentech.com/

. Experiune. PlantTriage

http://www.expertune.com/

. Honeywell LoopScout

http://www.acs.honeywell.com/
. @ Matrikon ProcessDoctor

Sobtians For Induswel hadty

http://www.matrikon.com/
. Control Monitor

http://www.controlartsinc.com/

(ER@BEDFEEENKYIRYE)




	WS25最終報告概要

