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Comment 1 Correc�on of reference for hierarchical decomposi�on 
(Des. 2023). Re Figure 4 (decomposi�on into layers).  

 

In the paper it is referred to Richalet et al. (Automa�ca, 1978) for Figure 4 but in that paper there is 
actually no such figure, so this must be a misprint. However, Perry’s handbook (1973) has the 
following similar figure: 

 



Comment 2. (Des. 2023) Perry (1973) also has an early descrip�on of 
predic�ve control: 

 

 

 

  



Comment 3.  (Des. 2023) Perry (1999) gives an example of the use of 
transformed inputs for lineariza�on and feedforward  (E14) for a heat 
exchanger (the heat exchanger example is discussed in more detail in the 
paper by Skogestad, Zo�ca and Alsop (JPC, 2023).  

 

 

 

 

  



Comment 4.  On “separate controllers with different setpoints”; E6, (March 
2024, Feb. 2025).  

Feb. 2025: As a beter name for “separate controllers with different setpoints”  
(E6) I now propose “split parallel control”. This is a good name because it is a 
parallel structure which is an alterna�ve to “split range control” (E5). There is 
also a structure known as “parallel control”  (Fig. 13, see below) but this has 
only one setpoint and both controllers (C1 and C2) are ac�ve all the �me. In 
“Split parallel control” (Fig, 22, see below) the two controllers are normally not 
ac�ce at the same �me (except at change-over).  

 March 2024: In my paper, the oldest reference I give for using “separate 
controllers with different setpoints”; E6, Fig. 22) for MV-MV switching is the 
book by Smith (2010) (page 86) (see below). The name “separate controllers” 
is used by Smith (2010). However, this scheme has obviously used in industry 
long before this.  For example, an older reference is the book by Forsman 
(2005) (in Swedish) (page 152-153).  

In the sec�on �tle (and also in the flowsheet, see his Figure 6.28) Forsman calls it “Many 
controllers with the same CV” (similar to what I call it based on Smith (2000), but in the 
corresponding block diagram (Figure 6.29) he calls it “Parallel control”. However, I have 
used the term “parallel control” for the case where both controllers have the same setpoint 
and are used all the same �me. On the other hand, in Figure 22 (“separate controllers”) they 
are (ideally) used sequen�ally (one at a �me), that is, only when u1 is saturated do we start 
using u2. So in some sense the control ac�on is “split” similar to split range control. So I 
propose (Feb. 2025) to call “separate controllers with different setpoints” (E6, Fig. 22) for 
“Sequen�al parallel control” or even beter “Split parallel control”. This shows clearly that it 
(E6) is an alterna�ve to split range control (E5).  

This would also make it possible to dis�nguish between the two similar schemes for VPC. 
We could call “VPC on extra dynamic input” (E3, Fig. 12) for simply “VPC” and “VPC on main 
steady-state input” (for MV-MV switching) (E7, Fig. 24) for “Sequen�al VPC” or “Split VPC” 
(for MV-MV switching).  

Some  more details on Comment 4:  

This is from my paper (just a reminder): 



 

 

 This shows 
the two VPC schemes. Le� is “standard VPC” (E3, Fig.12) and right is “sequen�al VPC” (E7, Fig.24) 

This is what Smith (2010) writes on page 86: 

 

 

Here is from the book by Forsman (in Swedish), pages 152-153. 

Krister Forsman, «Reglerteknik för processindustrin», 
Studentlitetratur, 2005 



 

End Comment 4 

  



 

Comment 5  (July 2024). One more split range control (SRC) scheme 
(Alterna�ve 4) is shown in Figure 3 below: 

 
This is not a really a new scheme, as it is really just another implementa�on of conven�onal 
SRC (see Fig. 3) and Shinskey has used it before (see below), and Evren Turan has 
rediscovered it (see Figure 2) and Sigurd added a litle (to get Figure 3) 

It requires a selector (to subtract the actual value of u2 from u2’ to get u1=u2’-u2) and  thus 
it is very nice to combine it with cases where we anyway need a min-selector (see Shinskey 
and see Fig. 1/2 below)

 



 
Here is from Reyes-Luas and Skogestad (2020) where we refer to Shinskey.

 

 

 

End Comment 5. 

 

 

 

  



Comment 6. (December 2024) On the choice of the filter �me constant τF 

Here is from the Appendix in the paper: 

 

     

 
Simple analysis of choice of filter �me constant τF.  

Assume the loop transfer func�on is L = 𝐶𝐶 𝐺𝐺 𝐺𝐺𝑚𝑚𝐹𝐹 =  1
𝜏𝜏𝑐𝑐𝑠𝑠 

1
𝜏𝜏𝐹𝐹𝑠𝑠+1

 

The closed-loop polynomial (set 1+L(s)=0) becomes 𝜏𝜏𝐶𝐶𝜏𝜏𝐹𝐹𝑠𝑠2 + 𝜏𝜏𝐶𝐶𝑠𝑠 + 1.      

• 𝜏𝜏𝐹𝐹 ≤ 0.25 𝜏𝜏𝐶𝐶:  Real poles. 𝜏𝜏𝐶𝐶𝜏𝜏𝐹𝐹𝑠𝑠2 + 𝜏𝜏𝐶𝐶𝑠𝑠 + 1 = (𝜏𝜏1𝑠𝑠 + 1)(𝜏𝜏2𝑠𝑠 + 1) 

• 𝜏𝜏𝐹𝐹 ≪ 𝜏𝜏𝐶𝐶  :           𝜏𝜏1 ≈ 𝜏𝜏𝑐𝑐,               𝜏𝜏2 ≈ 𝜏𝜏𝐹𝐹 

• 𝜏𝜏𝐹𝐹 =  0.1 𝜏𝜏𝐶𝐶  :    𝜏𝜏1 = 0.89 𝜏𝜏𝑐𝑐,   𝜏𝜏2 =  0.113 𝜏𝜏𝐶𝐶 =  1.13 𝜏𝜏𝐹𝐹 

• 𝜏𝜏𝐹𝐹 =  0.25 𝜏𝜏𝐶𝐶  : 𝜏𝜏1 =   𝜏𝜏2 =  0.5 𝜏𝜏𝐶𝐶 = 2 𝜏𝜏𝐹𝐹 

• 𝜏𝜏𝐹𝐹 > 0.25 𝜏𝜏𝐶𝐶:  Complex poles. 𝜏𝜏𝐶𝐶𝜏𝜏𝐹𝐹𝑠𝑠2 + 𝜏𝜏𝐶𝐶𝑠𝑠 + 1 = 𝜏𝜏2𝑠𝑠2 + 2𝜁𝜁𝜁𝜁𝜁𝜁 + 1 

• 𝜏𝜏𝐹𝐹 =  0.5 𝜏𝜏𝐶𝐶  :      𝜏𝜏 = 0.71 𝜏𝜏𝑐𝑐,    𝜁𝜁 = 0.71 

• Note: this is the maximum recommended value for 𝜏𝜏𝐹𝐹 in (C.17), 𝜏𝜏𝐹𝐹 ≤
𝜏𝜏𝑐𝑐
2

,  and 
the above deriva�on provides jus�fica�on for (C.17). 
 

  



Comment 7. (December 2024) Filter on D-ac�on 

      

Tradi�onally (in most older books), a first-order filter is put on the D-ac�on (o�en with 𝜏𝜏𝐹𝐹 =
𝜖𝜖𝜏𝜏𝐷𝐷 with 𝜖𝜖 = 0.1 ), but I recommend to use instead the above approach where the filter is 
on y (so also on the PI-part) 

• For cascade PID it is equivalent (because here the filter mul�plies the whole 
controller) 

• But for ideal PID the filtering of only the D-ac�on is difficult to interpret and 
not recommended (see papers by Hägglund).  

• So don’t use  𝐶𝐶(𝑠𝑠) = 𝐾𝐾𝑐𝑐 � 1 + 1
𝜏𝜏𝐼𝐼 𝑠𝑠

+ 𝜏𝜏𝐷𝐷𝑠𝑠
𝜖𝜖𝜏𝜏𝐷𝐷𝑠𝑠+1

� 

• use instead   C(𝑠𝑠) = 𝐾𝐾𝑐𝑐
𝜏𝜏𝐹𝐹𝑠𝑠+1 

� 1 + 1
𝜏𝜏𝐼𝐼 𝑠𝑠

+ 𝜏𝜏𝐷𝐷𝑠𝑠� 

 


