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(57) ABSTRACT 
Properties of paper are controlled by modeling the effect of 
at least one variable (fD) of the paper dryer section on the 
paper moisture (Moi) and the effect of the stock ?oW (Fts) 
and/or stock composition and the How of retention agent 
(Fm) on the paper moisture (Moi). By means of the model 
ing, the paper moisture (Moi) is adjusted by simultaneously 
controlling at least one variable (fD) of the paper dryer 
section, the stock ?oW (Fts) and the How of retention agent 
(Fm) 
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METHOD AND EQUIPMENT FOR CONTROLLING 
PROPERTIES OF PAPER 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application is a continuation of Inter 
national Patent Application PCT/FI99/00997, ?led Dec. 2, 
1999, Which claims priority from Finnish Patent Application 
No. 982625 ?led Dec. 4, 1998. 

FIELD OF THE INVENTION 

[0002] The invention relates to a method of controlling 
properties of paper, in Which method the effect of at least one 
variable of the paper dryer section on the paper moisture is 
modeled, and the moisture is controlled by means of said 
modeling. The invention further relates to equipment for 
controlling properties of paper, the equipment comprising a 
model of the effect of at least one variable of the paper dryer 
section on the paper moisture, and control means for adjust 
ing the moisture on the basis of said model. 

BACKGROUND OF THE INVENTION 

[0003] At present, the moisture of paper in a dryer section 
of a paper machine is controlled for eXample by adjusting 
steam pressure of steam-heated drying cylinders. The prior 
art also teaches hoW to model the effect of the steam pressure 
of the steam-heated drying cylinders on the paper moisture, 
and hoW the moisture of the paper is adjusted on the basis 
of the modeling. The basis Weight of the paper, in turn, is 
controlled by means of stock ?oW control, Which also takes 
into account changes in the stock consistency on the basis of 
total headboX consistency and/or a measurement result 
obtained from a measuring beam on the basis Weight of the 
paper. As regards controls in the short circulation of the 
paper machine, for eXample White Water total consistency is 
controlled by adjustment of the How rate of retention agent. 
Controls in the drying section of the paper machine operate 
independently, Without taking into account other controls in 
the short circulation, such as control of the How rate of the 
retention agent. Controlling one property also affects the 
other properties; for eXample variation in the amount of 
retention agent and/or ?ller affects the moisture, and there 
fore one or more controls are adjusted to operate so sloWly 
that they do not interfere With the faster controls. Such a 
sloW control cannot naturally compensate for rapid changes 
occurring in the property it controls. Therefore, the result of 
the control does not have the desired effect and the control 
takes too much time. Further, during grade changes, for 
eXample, the controls are carried out at consecutive stages, 
Wherefore the total time required for the changes is rather 
long. 
[0004] The purpose of the present invention is to provide 
a method and equipment that provide rapid and effective 
control of paper properties. 

SUMMARY OF THE INVENTION 

[0005] The present invention addresses the above needs 
and achieves other advantages, by providing a method and 
equipment that are characteriZed by modeling the effect of 
the stock ?oW and/or stock composition and the How of 
retention agent on the paper moisture, and adjusting the 
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moisture by simultaneously controlling at least one variable 
of the paper dryer section, the stock ?oW, and the How of 
retention agent. 

[0006] The basic idea of the invention is to model both the 
effect of at least one variable of the dryer section on the 
paper moisture and the effects of the stock ?oW and/or stock 
composition and the How of retention agent on the paper 
moisture, and to adjust the moisture by simultaneously 
controlling the at least one variable of the paper dryer 
section, the stock ?oW, and the How of retention agent. In 
accordance With a preferred embodiment of the invention, 
the model takes into account the effect of the How of ?ller 
on the paper moisture, and the paper moisture is adjusted by 
simultaneously controlling the at least one variable of the 
dryer section, the stock ?oW, the How of retention agent, and 
the How of ?ller. In the present application “stock compo 
sition” refers to, for eXample, the ash content and the amount 
of ?bers in the stock. The idea of another preferred embodi 
ment is that the variable of the paper dryer section is a 
controlled variable, such as bloW rate or bloW temperature, 
of an impinged bloWing unit operating as one of the drying 
units in the dryer section. 

[0007] An advantage of the invention is that the paper 
properties can be controlled more rapidly and ef?ciently 
than previously as regards the dryer section in the paper 
machine. Further, the control can be carried out especially 
ef?ciently When the operation of the impinged bloWing unit 
is adjusted. 

[0008] In connection With the present application, “paper” 
refers to board and soft tissue in addition to paper. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The above and other objects, features, and advan 
tages of the invention Will become more apparent from the 
folloWing description of certain preferred embodiments 
thereof, When taken in conjunction With the accompanying 
draWings in Which: 

[0010] FIG. 1 shoWs schematically a papermaking pro 
cess, 

[0011] FIG. 2 is a diagram shoWing the structure of 
optimiZation according to the invention, and 

[0012] FIG. 3 shoWs schematically control alternatives for 
variables of the paper dryer section. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0013] The present invention noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the scope of the invention to 
those skilled in the art. Like numbers refer to like elements 
throughout. 
[0014] FIG. 1 shoWs schematically a papermaking pro 
cess. Stock is supplied to a paper machine via a Wire pit silo 
1. Water is miXed into the stock arriving from the Wire pit 
silo in order to adjust the consistency to a suitable level. The 
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stock is thereafter supplied to a headbox 2, from Which it is 
further fed into a former 3, Where it is formed into a ?ber 
Web 4. The former 3 is followed by a press section 5. The 
?ber Web 4 is dried in a dryer section 7. The press section 
5 is folloWed by a ?rst measuring beam 6a, and after the 
dryer section 7 there is a second measuring beam 6b. The 
paper machine also comprises for example a reel and it may 
comprise siZe presses or a calender, Which are not shoWn in 
the accompanying ?gure for the sake of clarity. Further, the 
operation of a paper machine is knoWn per se to those skilled 
in the art and therefore it Will not be described in greater 
detail in this connection. 

[0015] For the control of paper properties according to the 
invention, the paper moisture Moi and the basis Weight of 
the paper BW are measured from the second measuring 
beam 6b. The paper ash content ASH can also be measured 
from the measuring beam 6b. Therefore, in the present 
application “paper properties” refer to, for example, the 
moisture, the basis Weight and/or the ash content of the 
paper. The variable “paper ash content ASH” can be, for 
example, the proportion of ash from the basis Weight or dry 
Weight of the paper or the amount of ash, ie the mass ?oW, 
in a time unit. Further, the White Water total consistency 
CSWW is measured, and the headbox ash content ASHhb can 
also be measured. Instead of the White Water total consis 
tency CSWW it is possible to measure some other variable that 
describes the ?ller content of White Water, such as the 
consistency of the bottom, top, inner or outer White Water, or 
for example the White Water ash content. HoWever, mea 
surement of the White Water total consistency CSWW is easy 
and simple. 

[0016] The moisture Moiap after the press section 5 situ 
ated before the dryer section can be measured from the ?rst 
measuring beam 6a, and this moisture can be used either as 
a disturbance variable or as a target value in the optimiZa 
tion. Measurement of the moisture Moi8p after the press 
section provides measurement data on the moisture at as 
early a stage as possible. The measurement information 
about the moisture is also obtained before and after the dryer 
section 7 so that the process control Will be very rapid and 
accurate. Another disturbance variable that is measured for 
the purpose of optimiZation is the machine speed S. The 
machine speed S can be measured from one or several 
points, for example from the former 3 or the reel, or from 
both. Further, the stock composition can also be used as a 
disturbance variable in the optimiZation. The stock compo 
sition refers to, for example, the stock ash content ASHTtS. 
Instead of the stock ash content ASHTts it is possible to use 
a value calculated for the mass How of the stock ash content 
QAtS, such that 

QAts=Fts* CSts* ASHrs: 

[0017] 

[0018] QAts is the mass How of the stock ash content, 

[0019] Fts is the stock ?oW, 

Wherein 

[0020] CSts is the total consistency of the stock, and 

[0021] ASHTts is the stock ash content. 

[0022] The total consistency of the stock CSts is usually 
standardiZed With a separate control provided before a 
machine chest 8, but in the optimum control according to the 
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invention the total consistency of the stock CSts is also 
introduced into the process as a disturbance variable. 

[0023] The variable fD of the paper dryer section 7 is 
controlled according to the invention. The dryer section 7 
can be, for example, a conventional cylinder dryer, a Yankee 
cylinder or a combination of conventional cylinder drying 
and impinged bloWing, or some other suitable dryer section 
7. The dryer section 7 can comprise a front dryer section 7a, 
a middle dryer section 7b and a rear dryer section 7c, each 
of Which can be used for the control, ie control operations 
can be carried out in each dryer section. The controlled 
variable fD of the paper dryer section 7 can be, for example, 
the steam pressure or the steam How in the steam-heated 
drying cylinders, the bloW rate or bloW temperature of the 
impinged bloWing unit, or some other suitable controlled 
variable affecting the rate of drying of the paper in the dryer 
section 7, or a combination of some or all of the aforemen 
tioned variables. Further, the set value in the control can be 
the amount of energy supplied to or discharged from the 
dryer section, the amount of energy being dependent on the 
steam ?oW, steam pressure and steam temperature in the 
steam-heated drying cylinders, for example. In such a case 
the proportion of each element affecting the amount of 
energy from the effect of all the elements on the total amount 
of energy is determined by calculation. Furthermore, the 
stock ?oW Fts is controlled by a separate ?oW regulator, and 
the How of retention agent FIa by another How regulator. 
Retention agents increase the retention of ?nes and ?llers 
and simultaneously speed up drainage in a manner knoWn 
per se. Retention agents can be inorganic retention agents, 
natural organic retention agents or synthetic Water-soluble 
organic polymers in a manner knoWn per se. 

[0024] If desired, the control system according to the 
invention can also be used to simultaneously adjust the How 
of ?ller F? by a How regulator. The purpose of a ?ller is, 
among other things, to improve paper formation, surface 
properties, opacity, brightness and printability and to 
decrease manufacturing costs. A ?ller can be for example 
kaolin, calcium carbonate, titanium dioxide or talc in a 
manner knoWn per se. A?oW regulator that is used to control 
the stock ?oW or the How of retention agent or ?ller can be 
for example a valve or a use-controlled pump or both. In the 
present application How adjustment and control refer spe 
ci?cally to the adjustment of How rate, Which can be denoted 
for example in the folloWing manners that are knoWn per se: 
/min or g/ton of production. 

[0025] If there is no control for the How of ?ller F?, the 
How of constant ?ller F?c to be supplied to a mixing tank 9 
can be controlled instead. HoWever, in such a case it is 
necessary to take into account an additional time constant 
and therefore the accuracy of the ?nal control may not 
necessarily be very good. 

[0026] FIG. 2 shoWs a structure of optimiZing the control 
arrangement according to the invention. Parameters of pro 
cess models include the necessary coef?cients and time 
constants, Which have been determined by utiliZing both 
knoWledge obtained from designing a paper machine and 
process tests carried out at different operating points. Models 
used by a predictor may differ from those used for the 
optimiZation. The predictor can calculate a neW model for 
the optimiZation during each round of execution, and the 
model takes into account changes in the speed S and the rate 
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of production PSts and changes Which Will take place in the 
future and Which may be known in advance for example 
during a grade change. Determining a model is knoWn per 
se to those skilled in the art, Wherefore it Will not be 
described in greater detail herein. The predictor obtains as 
input a disturbance variable that is the machine speed S, and 
the predictor takes it into account in case of change and 
provides for the optimiZation a model Which is in a required 
form and Which includes the change in the speed. The 
disturbance variable can also be the production rate PStS, in 
Which case 

PSts=Fts *Csts: 

[0027] 
[0028] PSts is the production rate, 

[0029] Fts is the stock ?oW, and 

[0030] CSts is the total consistency of the stock. 

Wherein 

[0031] The optimiZation is carried out on the basis of the 
control models, separate stored controls, measurements, 
disturbance variables and restrictions. 

[0032] The optimiZation is a block With rather simple 
operation utiliZing the models Which are generated by the 
predictor and Which describe, for eXample, the effect of a 
change in the variables fD of the paper dryer section and the 
How of retention agent on the paper moisture. The predictor 
provides a prediction and generates a neW process model for 
the optimiZation. The predictor comprises diverse functions 
and takes into account different situations and changes 
therein from various aspects. For eXample, the predictor 
takes into account the effect of variation in the machine 
speed and/or the draW on the basis Weight of the paper. 

[0033] The target values include the paper moisture 
SPMoi and the basis Weight of the paper SPBW. Other 
possible target values include the moisture SPMoiap after the 
press section situated before the dryer section, the paper ash 
content SPASH, the headboX ash content SPASHhb and the 
White Water total consistency SPCSWW. Further, the target 
values can be denoted in the form of for eXample mass ?oW. 
For instance the paper moisture can be denoted in a manner 
knoWn per se by kg/s, Which describes the amount of Water 
in kilograms per one second. 

[0034] A process model is a dynamic model Which com 
prises as input variables at least one variable of the paper 
dryer section fD, the stock ?oW Fts, the How of retention 
agent Fm, the speed of the paper machine S and possibly also 
the How of ?ller F?. Output variables of the dynamic process 
model can also include the paper moisture Moi and the basis 
Weight of the paper BW, and possibly the White Water 
consistency CSWW and, if desired, the headboX ash content 
ASHhb and the paper ash content ASH. Control variables 
used in an optimum control include at least one variable fD 
of the paper dryer section, the stock ?oW Fts, and the How 
of retention agent Fm. In such a case it is possible to 
simultaneously control the variable of the paper dryer sec 
tion fD, the stock ?oW Fts and the How of retention agent Fm, 
Which provides rapid and ef?cient control. If desired, the 
aforementioned control alternatives and ?oWs can be com 
pensated for by using either the machine speed S or the 
production rate PStS. Further, it is also possible to use the 
How of ?ller F? simultaneously as a control variable so that 
the adjustment of the different paper properties, including 
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the ash content, can be controlled very Well. It is also 
possible to compensate for the variables by means of the 
concentration of the retention agent and/or ?ller. Adynamic 
model can be used to predict the future values of the output 
variables on the basis of the eXisting operating point and the 
previous values of the input variables if there are no neW 
changes in the control. 

[0035] A model-based optimum control algorithm calcu 
lates a guide value trajectory for a control variable on the 
basis of the target value trajectory of the controls and the 
predicted output variables. The guide value trajectory in turn 
guides the process optimally to the target values in the 
desired manner at each moment. This data is forWarded to an 
automation system. An essential feature of the method used 
is that the optimum control algorithm is independent of the 
dynamic model used, and during each control round it is 
possible to use a dynamic model that is determined sepa 
rately and the optimum control algorithm can use different 
Weighting coefficients in different situations during a run in 
principle on each control round. Such an arrangement is 
important particularly during grade changes Where it is 
possible to predict the situation at each moment With this 
type of operation. Normally each of the 2 to 6 target values 
can be assigned a set value. If desired, the paper ash content 
ASH can be taken into account, but the headboX ash content 
ASHhb can be disregarded entirely. During a break, it is 
possible to predict the basis Weight BW, to assign a set value 
to the headboX ash content ASHhb and to entirely disregard 
the paper ash content ASH. After the break, normal opera 
tion is resumed. On the other hand, during a break the paper 
ash content ASH can be replaced With a value provided by 
the model during the break, and normal operation based on 
measurements can be resumed after the break. 

[0036] FIG. 3 shoWs schematically a part of a preferred 
dryer section 7. The dryer section 7 comprises several 
conventional steam-heated drying cylinders 10. The dryer 
section 7 is also provided With one or more impinged 
bloWing cylinders 11, and impinged bloWing hoods 12 are 
positioned in connection With the cylinders to bloW hot air 
or gas or superheated steam to the ?ber Web to be dried. The 
impinged bloWing can be directed either straight at the paper 
Web or it is implemented through the Wire. For the sake of 
clarity, the accompanying ?gure does not shoW a ?re Web, 
Wires, auXiliary rolls, support structures and other corre 
sponding parts of the dryer section 7, Which are evident for 
those skilled in the art. The impinged bloWing units consid 
erably improve the drying ef?ciency and speed of the dryer 
section 7 compared to, for eXample, a conventional dryer 
section Where the drying is based only on steam-heated 
cylinders 10. 

[0037] The paper drying rate can be controlled by a 
control means 13. The control means 13 adjusts the steam 
?oW and/or steam pressure of the steam-heated cylinders 10, 
for eXample. In connection With the impinged bloWing hood 
12 there is an air bloWer 14, Which produces an air ?oW. The 
equipment further comprises a gas burner 15, Which raises 
the temperature of the air to be bloWn to a suf?ciently high 
level. The temperature of the air can be for eXample betWeen 
about 320 and 380° C. Air is supplied to the equipment via 
an inlet duct 16 and eXcess moist air is discharged via a 
discharge conduit 17. The bloW rate of the impinged bloW 
ing hood 12 is adjusted With the control means 13 through 
control of the speed of rotation of the bloWer 14, i.e. the 
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pressure of the air to be blown. The temperature of the blown 
air can be controlled by adjusting a gas valve 18, Which 
determines the amount of the gas How to be supplied to the 
gas burner 15. The bloW rate can be determined for eXample 
on the basis of a measurement result provided by an air 
pressure sensor 19 or a temperature sensor 20. To adjust the 

temperature of the air to be bloWn, data about the tempera 
ture of the air is supplied to the control means 13 on the basis 
of a measurement result given by the temperature sensor 20. 
The temperature sensor 20 can be placed for eXample in an 
air duct as shoWn in FIG. 3 or, instead or in addition to the 
air duct, in the impinged bloWing hood 12. The control can 
also utiliZe a measurement result given by a moisture meter 
21 concerning the moisture of the eXhaust air. It is also 
possible to utiliZe a measurement result given by a cylinder 
temperature sensor 22 concerning the temperature of the 
cylinder 11. Unlike in the arrangement shoWn in FIG. 3, the 
variables fD of the dryer section 7 can also be controlled by 
means of a decentraliZed control apparatus. 

[0038] In practice the steam-heated drying cylinders 10 
can only be adjusted in groups. Further, the control of the 
cylinders is sloW, Wherefore the cylinders can be used for 
sloW controls, such as determination of the level of drying. 
On the other hand, the control of the drying ef?ciency of the 
impinged bloWing hoods 12 is very rapid, Wherefore the 
hoods can be used to implement fast changes in the drying. 
The aforementioned control can be used, for eXample, to 
compensate for interference detected in the moisture fol 
loWing the press section. It is also possible to use simulta 
neously the control of the drying cylinders 10 With a sloW 
response, and the control of the drying efficiency of the 
impinged bloWing hoods 12 With a rapid response, to control 
the moisture. The control algorithm used determines hoW the 
controls are used. It is also possible to balance the use of 
these tWo different controls such that the effect of the costs 
and the desire to keep the variables at a desired level are 
included in the control, in other Words minimum and maXi 
mum values are determined for the variables in question. 
Therefore the cost function can include both a change in the 
variables and the price. 

[0039] There may be one or more impinged bloWing units 
in the dryer section 7. When several impinged bloWing units 
are used, they can all be controlled, if desired. On the other 
hand, it is possible to assign a particular set value to some 
of the units and to control only one or possibly a feW 
impinged bloWing units. 

[0040] Many modi?cations and other embodiments of the 
invention Will come to mind to one skilled in the art to Which 
this invention pertains having the bene?t of the teachings 
presented in the foregoing descriptions and the associated 
draWings. For example, When the moisture is measured 
immediately after the press section, it is possible to use the 
press section actively in the control of the paper Web 
moisture. Therefore, it is to be understood that the invention 
is not to be limited to the speci?c embodiments disclosed 
and that modi?cations and other embodiments are intended 
to be included Within the scope of the appended claims. 
Although speci?c terms are employed herein, they are used 
in a generic and descriptive sense only and not for purposes 
of limitation. 
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What is claimed is: 
1. A method of controlling properties of paper in a paper 

machine and process, the method comprising: 

modeling the effects on paper moisture of a stock ?oW 
supplied to a former of the machine, a How of retention 
agent, and at least one variable of a dryer section of the 
machine; and 

adjusting the paper moisture by simultaneously control 
ling the stock ?oW, the How of retention agent, and the 
at least one variable of the dryer section. 

2. The method according to claim 1, further comprising 
modeling the effect of a How of ?ller on the paper moisture, 
and Wherein the paper moisture is adjusted by simulta 
neously controlling the stock ?oW, the How of retention 
agent, the How of ?ller, and the at least one variable of the 
dryer section. 

3. The method according to claim 1, Wherein a dynamic 
model is utiliZed, Which comprises input, output, and control 
variables, the input variables including the at least one 
variable of the dryer section, the stock ?oW, the How of 
retention agent, and speed of the paper machine, the output 
variables including basis Weight of the paper and the paper 
moisture, and the control variables including the at least one 
variable of the dryer section, the property of the stock, and 
the How of retention agent. 

4. The method according to claim 2, Wherein a dynamic 
model is utiliZed, Which comprises input, output, and control 
variables, the input variables including the at least one 
variable of the dryer section, the stock ?oW, the ?oW of 
retention agent, speed of the paper machine, and the How of 
?ller, the output variables including basis Weight of the 
paper and the paper moisture, and the control variables 
including the stock ?oW, the How of retention agent, the How 
of ?ller, and the at least one variable of the dryer section. 

5. The method according to claim 1, Wherein the method 
comprises using a predictor and optimiZation, such that the 
predictor takes into account situations, operating points, and 
changes in the process and provides a prediction and a neW 
process model on the basis thereof, and the optimiZation 
utiliZes the process model produced by the predictor. 

6. The method according to claim 1, Wherein the method 
utiliZes a dynamic model, Which comprises input, output, 
and control variables, the input variables including the at 
least one variable of the dryer section, the stock ?oW, the 
How of retention agent, speed of the paper machine, and a 
How of ?ller, the output variables including the paper 
moisture, basis Weight of the paper, a White Water consis 
tency, a headboX ash content, and a paper ash content, and 
the control variables including the stock ?oW, the How of 
retention agent, the How of ?ller, and the at least one variable 
of the dryer section, and Wherein during a break a predictor 
is used to predict the basis Weight of the paper and a set 
value is given to the headboX ash content and the paper ash 
content is ignored completely or replaced With a value 
provided by the model. 

7. The method according to claim 1, Wherein the paper is 
dried in a dryer section comprising at least one impinged 
bloWing unit, the at least one variable of the paper dryer 
section being a controlled variable of the impinged bloWing 
unit. 

8. The method according to claim 7, Wherein the con 
trolled variable of the impinged bloWing unit is a bloW rate. 
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9. The method according to claim 7, wherein the con 
trolled variable of the impinged blowing unit is a blow 
temperature. 

10. The method according to claim 1, Wherein the dryer 
section comprises steam-heated cylinders and at least one 
impinged bloWing unit, sloW changes in the paper moisture 
being adjusted by controlling variables of the steam-heated 
cylinders, and rapid changes being adjusted by controlling at 
least one variable of the impinged bloWing unit. 

11. The method according to claim 1, Wherein the dryer 
section comprises steam-heated cylinders and at least one 
impinged bloWing unit, and control of the steam-heated 
cylinders and control of the impinged bloWing unit are used 
simultaneously to control the paper moisture. 

12. The method according to claim 1, Wherein the dryer 
section comprises steam-heated cylinders and at least one 
impinged bloWing unit, and control of the steam-heated 
cylinders and control of the impinged bloWing unit are both 
used to control the paper moisture, and Wherein control of 
the paper moisture takes into account a cost of controlling 
the paper moisture via control of the impinged bloWing unit 
and a cost of controlling the paper moisture via control of the 
steam-heated cylinders. 

13. Equipment for controlling properties of paper in a 
paper machine and process, the equipment comprising: 

a model operable to determine effects on paper moisture 
of at least one variable of a dryer section of the 
machine, a stock ?oW supplied in a former of the 
machine, and a How of retention agent; and 

a controller operable to simultaneously control the at least 
one variable of the dryer section, the stock 110W, and the 
How of retention agent so as to adjust the paper 
moisture based on said model. 

14. Equipment according to claim 13, Wherein the model 
is operable to determine the effect of a How of ?ller on the 
paper moisture, and the controller is operable to simulta 
neously control the stock ?oW, the How of retention agent, 
the How of ?ller, and the at least one variable of the dryer 
section so as to adjust the paper moisture based on said 
model. 

15. Equipment according to claim 13, Wherein the model 
is a dynamic model, Which comprises input, output, and 
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control variables, the input variables including the stock 
?oW, the How of retention agent, speed of the paper machine, 
and the at least one variable of the dryer section, the output 
variables including the paper moisture and a basis Weight of 
the paper, and the control variables including the at least one 
variable of the dryer section, the stock 110W, and the How of 
retention agent. 

16. Equipment according to claim 14, Wherein the model 
is a dynamic model, Which comprises input, output, and 
control variables, the input variables including the stock 
?oW, the How of retention agent, speed of the paper machine, 
the How of ?ller, and the at least one variable of the dryer 
section, the output variables including the paper moisture 
and a basis Weight of the paper, and the control variables 
including the stock ?oW, the How of retention agent, the How 
of ?ller, and the at least one variable of the dryer section. 

17. Equipment according to claim 13, Wherein the equip 
ment comprises a predictor and optimiZation, the predictor 
being operable to take into account situations, operating 
points, and changes in the process and to provide a predic 
tion and a process model, the optimiZation utiliZing the 
process model produced by the predictor. 

18. Equipment according to claim 13, Wherein the dryer 
section comprises at least one impinged bloWing unit, the at 
least one variable of the dryer section being a controlled 
variable of the impinged bloWing unit. 

19. Equipment according to claim 18, Wherein the equip 
ment comprises means for controlling a bloW rate of the 
impinged bloWing unit. 

20. Equipment according to claim 18, Wherein the equip 
ment comprises means for controlling a bloW temperature of 
the impinged bloWing unit. 

21. Equipment according to claim 13, Wherein the dryer 
section comprises steam-heated cylinders and at least one 
impinged bloWing unit, and the controller is operable to 
produce sloW changes by controlling properties of the 
steam-heated cylinders, and to produce rapid changes by 
controlling properties of the at least one impinged bloWing 
unit. 


