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Variance minimizing control
K. Forsman, 2013-04-08
In applications, occasionally the control valve will saturate, i.e. go to 0% or 100%, in which case the controller is not active any more. Normally, this just means that we are facing a process design problem, and there is nothing to be done about the situation from a control point of view. However, in some applications it may be as important to reduce variations in the process variable as it is to keep its value close to the setpoint. 
To solve this compromise we may consider to modify the working setpoint slightly so that we get back into a controllable situation, but also monitor when we can start gooing back to the target setpoint. 
One of the simplest ideas for this is the structure showed in Figure 1. However, this structure does not work in practice.
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If the structure is modified according to Figure 2 it can be made to work. Here F is a low pass filter.
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Figure 3 shows a Simulink model for simulating various disturbance scenarios in the given structure.
[image: ]
[bookmark: _Ref353226924]Figure 3
Figure 4 shows a simulation where a load disturbance occurs at time t=500. The PV variance initially increases, but after a while the working setpoint is modified, slowly, so that the valve is not saturated, and the variance is reduced.


[bookmark: _Ref353227024]Figure 4

There are a number of unanswered questions
It is not clear if the idea is novel or not. A literature study would be of interest, to find out whether similar solutions have been proposed previously.
Are there other structures that can do the same job?
Prove that the suggested solution is stable, with proper choices of control and filter parameters.
How should the low pass filter parameters be chosen, compared to the controller parameters to achieve a given compromise between variance reduction and setpoint following? Ideally, we can find a way of translating an optimization criterion to controller and low pass filter parameters.
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Variance minimizing control scheme.
Krister Forsman, 2012-12-03

5P sdjustment Valve positon 5P
P
Pt ] ¥
PR ubiss
=2 B
s
max wsimparyd
»|
Setpoint Setecor >
usiss

Tain contolier

cios

|neise:

L |ueisecoloring.

N

udpp@)set

wesimpary0

EED

Delay.

simparu0





image4.emf
Load disturbance

occurs


Microsoft_PowerPoint_Slide3.sldx


Load disturbance

occurs





image1.tiff

.t

512

51

508

506

0.4

502

50

498

100

%

%

9

£

Eil

8

3

84

ALY

200

600

800

1000

1200

1400

1600

)
0

200

400

600

800
Time

1000

1200

1400

1500













image1.emf
C P >

Operator SP

VPC

95%

PV

OP

PV

SP

Type of selector depends on

sign of process gain.

Main controller

Process, subject to output noise

and input disturbances

Desired valve position

when mimizing variance.

VPC = valve position controller

Changes setpoint for C when

main controller OP is close to 100%


image5.jpeg
[ Perstorp

WINNING FORMULAS




