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The MPC Matrix
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MPC Linerboard Transfer Function – Nominal 
BaselineBaseline
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Gain Delay Retune on Machine Speed
• Gain Retune

Where the Speed Gain Retune Factor Weight = 1

Effective Gain = Speed Gain Retune Factor X  Nominal Gain

• Delay RetuneDelay Retune

Gain Delay Retune Function calculates Delay Offset

Difference between the delay calculated by the Gain Delay Retune Function and theDifference between the delay calculated by the Gain Delay Retune Function and the 
nominal delay.
The Delay Offset is the result of the change in variable (transport) time delay due to 
the change in machine speed.
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Gain Delay Retune on a Linerboard Machine

Gain Delay Retune ONGain Delay Retune OFF
Moisture Average = 7.0
Moisture 2σ = 0.34

Moisture Average = 7.1
Moisture 2σ = 0.49

Machine Speed
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Conclusions
• Th t b fit f i MPC f MD t l i th• There are great benefits of using MPC for MD control in the paper 

industry.
• However, the limitation in using MPC is that the transfer functions 

th t b li i th tiassume the paper process to be linear in the operating range.
- This is more than adequate during normal operations, but in today’s 

economy where paper demand fluctuates, the papermakers are asked 
to reduce production in a “slow-back” modeto reduce production in a slow-back  mode.

• These operating conditions are beyond the linear range and the 
papermakers are forced to produce lower paper quality and risk 
stable runability.y

• The Gain Delay Retune Function in the MPC MD controls 
addresses this issue by automatically retuning the gain and time 
delay based on a nominal machine speed and the current “slow-y p
back” machine speed. 

• The studied linerboard machine showed a significant reduction 
(30%) in 2σ spread in moisture when the Gain Retune Function 
was enabled thereby increasing the paper quality and runability.
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