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Problems with Valve position control (VPC)

» Stick-slip motion (Application 1)
» Sluggish control close to saturations (Application 2)
» Two controllers, but no redundancy
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Valve position control (VPC)
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VPC - Application 2
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Problems with Valve position control (VPC)

» Stick-slip motion (Application 1)
» Sluggish control close to saturations (Appllication 2)
» Two controllers but no redundancy
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Valve position control (VPC)
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The feedforward midranging approach
(FFMRC)
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The feedforward midranging approach
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The feedforward midranging approach
(FFMRC)
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The feedforward midranging approach
(FFMRC)
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Design of the FFMRC controllers
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Design of the FFMRC controllers

1 1
Ci:=K;(1 Cy =K Cs=Ks|1
1 1( +3Ti1> 2 2 3 3( +3Ti3>

_ P1C1+ P3Cy + P3C5Cy L y
- 1+ P1C1+ P3Cs + PyC3Cq P 1+ L P

Loop transfer function:

L =P.C{+ PyCy + P3C3C1

Use Loop shaping!
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Design of the FFMRC controllers

Goal:
L = P1Cq + P3Cy + P3C3Cy ~ L1 = P1Cy

1. Tune C; using some standard tuning procedure.

2. Determine the crossover frequency of L, i.e. frequency
w1 Where |L1(iw1)| = 1.

3. Determine gain Ky in Cy so that | P2(iw1)Ca(iw1)| < .

4. Determine integral time T3 in C3 as N/w;.

5. Determine gain K3 in C3 so that
|P2(iw1)Cs(iw1)C1(iw1)| < 7.

If y = 0.1, ¢, is changed less than 10°.
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Simplified design of the FFMRC controllers

Tune C; using some standard tuning procedure.
Determine static gain K,s of Ps.

Ky =1/Kys.

Tis = 5T

K3 = Ky /K.

o ko0
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Simulation example

0.2 0.8

Pi=— - -
1T (1 +2s)2 27 (1 +10s)2

Ky =835 T;=268 (AMIGO)
Ky =32
K3=031 Tg=10

Tore Hagglund: An efficient mid-ranging control strategy based on feed-forward control




Simulation example
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Simulation example

Cy and C3 in Man FFMRC
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Simulation example

Ulow = Uhigh = 50 %
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Application 1, Stiction, no deadzone

Ulow = Uhigh = 50 %
57 T T
561 E

551 ANy

541 1

52 b
51 1
50 1
490 L

I I I I
50 100 150 200 250 300

100 150 200 250

Tore Hagglund: An efficient mid-ranging control strategy based on feed-forward control



Application 1, Stiction, deadzone
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Application 2, VPC
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Application 2, FFMRC
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The FFMRC Project

» Sponsored by Vinnova (PiiA)
» Collaboration with ABB (Implementation)
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