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Expert System for Sintering Process Control
based on the Information about solid-fuel Flow
Composition
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Abstract—Usually, the solid-fuel flow of an iron ore sinter plant
consists of different types of the solid-fuels, which differ from each
other. Information about the composition of the solid-fuel flow
usualy comes every 8-24 hours. It can be clearly seen that this
information cannot be used to control the sintering process in real
time. Due to this, we propose an expert system which uses indirect
measurements from the process in order to obtain the composition of
the solid-fuel flow by solving an optimization task. Then this
information can be used to control the sintering process. The
proposed technique can be successfully used to improve sinter
quality and reduce the amount of solid-fuel used by the process.

Keywords—sintering process, particle swarm optimization,
optimal control, expert system, solid-fuel

|. INTRODUCTION

N order to prove the necessity of development of our expert

system, we start this article with a brief review of existing
solutions. Many researchers proposed different techniques to
control the sintering process. The paper [1] describes the
model based control system of the sintering process. The
control includes ignition control, sintering control and
exhaustion control. The mathematical models are derived from
basic models of physica and chemical processes and use
directly and indirectly measured quantities from sintering
strand. The control system determines the optimal quantity of
coke, volume of coke combustion air, preheating gas volume,
combustion air for preheating and volume of exhausted gases.
The values of these quantities are corrected according to the
identified process state. Manipulated variable is the turbo-
exhausters operating speed. In article [2], in order to solve air
leakage of sintering testing cumbersome, inaccurate results,
and other issues, the sinter machine air leakage characteristics
were studied, combining the mathematical modeling and the
field detection. Air leakage location diagnosis expert system
was established to judge specific air leakage locations.

Authors Dai-fei L., Xu-ling C. [3], in order to obtain
optimal process parameters for sintering process, developed a
data mining system that mainly including the process
parameters module, the data mining module, the process
diagnosis module, the human-machine and data interface.

By integrating fuzzy cluster analysis, time series and
artificial neural network technology, the system can deduce
optimal information from complex production data, and realize
four kinds of analysis that include sinter chemical composition
analysis, sintering process state analysis, energy consumption
analysis and state diagnosis.

All authors are with the the Department of computer science, Ural state
mining university, 6201448, Y ekaterinburg, Russia.

In 2010 Xu-ling C., Xiao-hui F., Tao J. proposed an
operation guidance system for iron ore sintering process. The
system was developed, according to the characters of sintering
plant in China. The sintering process is divided into three
stages that forming, moving and disappearing of reaction zone.
The control strategy integrated soft measurement, prediction
and fuzzy control technology was put forward on the basis of
analysis to mechanism of sintering process [4]. In work [5] an
intelligent integrated optimization algorithm based on
comprehensive production Indices is presented to solve the
optimization control problem of comprehensive production
Indices. First, the neural network prediction model for the
comprehensive production indices is proposed, which is
synthesizing alot of techniques, including correlation analysis,
principa components analysis, and neural network and so on.
And the target function was deduced using the multi-objective
satisfactory optimization technology. The results of actual runs
show that the proposed intelligent integrated algorithm
provides a efficient and applied way to resolve the problem of
optimization control for the complex strong correlation
coupling, time-varying delay industrial process, and provides
an effective and new idea to implement the global optimization
control for process industry.

Langer M. [6] proposed a hybrid modeling method
combined with a suitable classification of process
characteristics which ensures a widespread model synthesis for
quality prediction based on the fuzzy neural network. Many
other systems were actually developed [7, 8, 9].

The works that were previously described didn't consider
problems related to the solid-fuel flow composition. However,
our experience shows that the problem of fluctuating solid-fuel
flow composition is widely spread at major Russian sinter
plants. The actual problem can be described as follows: the
solid-fuel flow usually consists of severa types of fuels, and
these types are different (in terms of the chemical
composition). Because of this an operator should correct the
consumption of the solid-fuel flow whenever the ratios
between different types of the fuels have been changed. The
problem is that the information about these ratios as well as the
information about the chemical composition of the solid-fuel
flow is gathered only every 8-24 hours and thus cannot be used
to real time control of the sintering process.

In this article, we describe an expert system for control of an
iron ore sintering process by means of the solid-fuel
composition reconstruction from indirect measures of the
sintering process.

I1.CASE STUDY

In this section, we consider the problem of the solid-fuel
flow composition by the example of Magnitogorsk
Metallurgical Combine (MMC) sintering plant. At the MMC,
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the solid-fuel flow consists of three types of ddfiels, which
differ from each other. Information about the comsifion of
the solid-fuel flow usually comes every 8 hoursthe fig. 1,
you can see how these types of solid-fuels fluetu8bme of
the solid-fuel types have higher heat of combustiban
others. This actually means that if more calorifiel is
replaced by less calorific, an operator should éase the
solid-fuel consumption drastically in order to puce the
sinter of proper quality.
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Fig. 1 Fluctuations of the solid-fuel types at MNi&very 8 hours)

Statistical analysis was carried out in order tot geSludge

information about general statistical characteristis standarc
deviation and mean. The results are summarizeabied | and
1.

TABLE |
RESULTSOF A STATISTICAL ANALYSIS OF THE SOLID-FUEL FLow USEDBY
MMC
Solid fuel type Minimum Maximum Expected Standard
value deviatio
n
Sludge, % 5.07 25.89 16.09 5.76
Coke breeze 0-10, 34.39 70.24 48.50 9.31
%
Coke breeze BF  19.59 56.98 35.39 9.17
0-25, %
TABLE Il

RESULTSOF A STATISTICAL ANALYSIS OF THE RATIOS OF THE DIFFERENT
SoLID-FUEL TYPESUSEDBY MMC

Solid fuel ratio Minimum Maximum Expected Standard

value deviatio
n

Sludge/Coke 0.07 0.56 0.34 0.14

breeze 0-10

Sludge/Coke 0.13 1.02 0.49 0.23

breeze BF 0-25

Coke breeze 0- 0.60 3.37 1.52 0.68

10/Coke breeze
BF 0-25

It can be seen that the solid-fuel flow consistthoée types:
sludge, coke breeze 0-10 and coke breeze BF 0-@ke (c
breeze from the blast furnace). Coke breeze BF ®:2he
most calorific, and if it should be replaced by edkeeze O-
10, an operator should increase the consumptidheotolid-
fuel flow.

From the analysis, it is seen that the compositibrihe
solid-fuel flow fluctuates sufficiently. This canedd to
decreasing quality of the sinter. Thus, developmanthe
expert system which will be able to reconstruct $héd-fuel
flow composition by means of indirect measureshés urgent
problem.

I1l.  RECONSTRUCTION OF THE SOLIEFUEL FLOW COMPOSITION

In this section we will describe a technique whadn be
used to reconstruct the solid-fuel flow compositimnindirect
measures of the process.

This technique is based on the fact that we knomeso
information about the process, the solid-fuel cosifpmn
ratios (expected values) and the chemical composiif the
different solid-fuel types. For example, in the l&atll, we
present the average chemical composition of thel-6aél
types used by MMC.

TABLE llI
AVERAGE CHEMICAL COMPOSITIONOF THE SOLID-FUEL TYPESUSEDBY
MMC
Solid-fuel Moisture Ash, A Volatile, Sulfur, S Carbon,
type , W \% C
4,12 17,7¢ 2,01 0,47 75,6€
Coke 3,13 13,09 1,55 0,46 81,76
breeze -10
Coke 2,04 12,94 1,37 0,46 83,20
breeze 0-25

Based on this information and the information abthe
current chemical composition of the solid-fuel flowe can
write the set of balance equations and estimatalifference
or error between the current values and the exgeetieies.

First of all, we write some balance equations feh,a
volatile, moisture, granulometric composition andfig for
our solid-fuel flow.

The ash balance equation of the solid-fuel flow d¢mn
written in the following way:

m N N
L 2Am
QM= (A -A) = A -
2.9
j=1
where i is some discrete moment of time, is some discrete
moment of time where the last chemical analysithefsolid-
fuel flow was gatheredA‘. is the content of ash in the solid-

: @)

fuel of some typej , Q‘j is the consumption of the solid-fuel

of some typej and A; is the ash content of the solid-fuel
flow.

The value of Q* is the difference between the expected
content of ash in the solid-fuel flow estimatedtbg balance
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equation (based on the information about solidfyges) and
the current content of ash in the solid-fuel flome(use the last
chemical analysis of the solid-fuel flow).
Similarly, we can write the difference for the gnbometric
composition of the solid-fuel flow:
2.0,

=1
m .
I
2.Q
i=1

The volatile balance equation of the solid-fuelfloan be
written in the following way:

©

Q° = (D} -Dj)=Dj - )

>V
Q" =(VE-Vy) =V -
2.9
j=1
The difference for the sulfur content of the sdliet flow
can be written:

®)

M-

1
iy

S @
Q°=(S;-S) =S ~H—
29
j=1
The moisture of the solid-fuel composition can beneated
by the following equation:

(4)

SW,
QY = (W W) =W - —— -
K K K m )

S

)

The error for theFeO content of the solid-fuel flow can be

calculated in this way:

> Fe| [
Q™ = (FeO: - FeO,) = FeO, - X . (6)

29

Using the balance equation for basicity of the miterial,
we can take into account the contentG#O and SO, in the

solid-fuel flow and the solid-fuel types:

Q. muoo-wy; /10038

100 _

Q. [100-W, /100);4%
m Ca0)',
> Q) [100-W, /100ﬂ7’

= 100
mo S0,),
> Q, 00-W, /100M
~ 100
Further on, for the sake of simplicity, we will dmmdicesi
andr .

The next step is to take into account some diffegsrwhich
are related to the content offeO in the sinter.

Q" = (Mg -Mj)=

@)

These

differences can be calculated using information uabo
reduction-oxidation reactions [10].

In order to obtain the information about reductmidation
reactions we should find the rafi6O/CO,)” of the

combustion products. But we can only meas(.(ﬁé)/COz)G
of the sintering gas. We will use a technique Wwhigas
proposed in [10] to find(CO/CO,)"
analysis of the sintering gas.

First of all, we should make some corrections te th
chemical analysis of the sintering gas becausestmaple
contains some water steam in it.

The amount of oxygen and nitrogen in the humidcair be
calculated as follows:

A=0,+N, =100-H,0". (8)

The content of the saturated water steam in gasbean
obtained:

from the chemical

H,0" = (P" / P)) 100. 9
Where P"2° can be calculated from the equation:
PH:0 = P [ ™™ kPa, (10)

t=env

where @, is the humidity of air with the current

temperature andPi" is the saturated water vapor pressure
with the current temperature.

The overall atmospheric pressure:

P, =101, 3P*™ /pAM™MNC | (11)
is the current atmospheric pressure and

is the atmospheric pressure at normal conditions.
Then content of oxygen and nitrogen in the humictan be
estimated:

where PA™

P ATM.NC

O, = 21[A, %,

N, =79[A, %.

The content of water steam and hydrogen of thesrsing
gas can be calculated as follows:

(12)

H,0*
VeIV

From the expression (13), we can calculate theevalf
H,0°%, given the value oHy. Where HS is the amount of
hydrogen, which appears as a result of water steam
decomposition andV®,V*are specific volumes of the

sintering gas and the air that is used by the igeprocess
accordingly.

So, the amount of saturated water steam in oursgagple
can be obtained in this way:

H,0%, =(P"*/PR,)[100,
PH© = P kPa.

SAT !

H,0° +HS = (13)

(14)

Finally, we can estimate the amount of water stednch
comes from the wet mix material:

H,0'® =H,0% -Hg,

H,0M™* =H,0%, -H,0¢ (15)
2 2~SAT 2 .
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The relative volume of the combustion products #medgas
sample:

Y =100-H,0M* . (16)
Thus, the actual content @,, CO, CO, in the sintering
gas will be more than in the gas sampleyhy:
OZG = OZ /l//CP'
CO°® =CO/¢qp,
COZG =CO, /l//cpi
NS =100- O +CO°® +COS +H O'® +HJ).
The total content of carbon of the solid-fuel flawthe mix
material:

7

CMIX = CESE? @V\?IX 1
K
Q= NQ_ (18)

29

The amount of carbon of the solid-fuel flow can be

represented as asum:

m

_ k(5-1)100

0, = Z—M (26)
_ 3ky100

I\IZ - ZM , (27)
N7
NS o5 @

where y is the ratio of nitrogen moles to oxygen moles
which are utilized by the combustion reaction abca:

NS 79%
O)-AO  21%-A0%

where AOis the amount of oxygen which is spent on
oxidation of the mix materi&eO in the upper part of the mix
material cake.

Coefficient k determines the raticCO:CO, =m/n. And

coefficientsm andn:

(29)

y:

m=2(1-k), (30)
n=2k-1. (31)
Other coefficient can be calculated from the folilogy

CARB. K
CcorRe. — ;Cj [Qj (19) equations:
FUEL i k ’ ﬁ = CF /CMIX , (32)
Py J A
H = - . r - |_A|ZO . (33)
where C** is the content of carbon in the solid-fuel of a [OTYe)

type j and Qf

j-
The total content of carbon of the fluxes in the& material:

CF =QX m:aogl—z,%,
56
QFLUX
=
2.9
j=1

The combustion of the mix material carbon in thentbiair
can be written as follows:

C+JKk(O, + yN, +rH,0) + BCO, =

(20)

FLUX
MIX

= 2(1-k)CO+ (% - 1CO, + (21)
+k(5-1)0, + JkyN, + 5krH ,O0 + BCO,,
DM =1+ B+K[o@1+y+r)-1], (22)
_ 1+
k= . (23)
100 5014 y+1) -1

Ny
Then, the amount ofCOand CO, in the combustion
products we will obtain using these equations:

_ 2(1-k)100
Co= “Su (24)
co, = 2(2 - 1)100 (25)

M

is the consumption of the solid-fuel of a type

Authors [10] noted that there is a serious probleth the
parameterAO which should be selected in order to carry out
these calculations. If this parameter is selettedrrectly this
will lead to the wrong results. We will discuss htawfind this
parameter later on.

In general the technique which we have discussedbea
used to estimate the theoretical content of the bestion
products by indirect measures (chemical analysisthaf
sintering gas).

Based on this information, we should continue our
calculations in order to find the value of FeO'ué sinter. For
this reason, we will use formulae to calculate atioh-
reduction reactions.

The first stage is to find the amount of FeO whagipears
during the reduction process. This amount can Weimdéd
using the equation:

ACO =CO* -CO, , -CO%,%, (34)
where CO,, ,, is the amount o0, which is spent on the

decomposition of the water stea@D" is the content o€0
in the combustion productGO®is the content ofO in the
sintering gas.

The amount ofCO, , is equal tdH;, H; is the amount of

hydrogen which appears as a result of the wateanste
decomposition:
-CO0°,%.

ACO=CO® -H; (35)
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The computational equation which can be used tmast unknown parameters we should solve the following
the amount of FeO which appears during the reducti@ptimization problem:
process: ,
+3Fe0 = 0.12COY M [T, %, (36) F(Q) =(Fe0®™ - FeOT,s)" — min, (44)

where 3'M is the amount of moles of the combustion hare FeOS is the content of FeO in the sinter which is

products per one mole of carbo@;"* is the total content of calculated by the formula (39) arfeeOS\T. . is the forecast of

carbon of the solid-fuel flow in the mix materigé, _ FeO in the sinter, which is calculated using adaptieuro-
The computational equation which can be used timas {77y inference system (ANFIS).

the amount of FeO which disappears during the dxida
This problem should be solved taking into accourg t

process:
~5Fe0 =0.24O Y M, [, % 37) following constraints:
. A , %,
where >*M, = Jk(1+r +) is the amount of moles of the AOz0 (45)
humid air using by the reaction per one mole oboar Hy = 0

Thus, if the content of FeO in the mix materialigO"* . . .
The solution to this problem will be the values #® and

then the content of FeO in the sinter can be writte S which th b q el he diff
FeOF = FeOMX + JFeO - SFeO. (38) H,, which then can be used to calculate the diffegenc

Because the mass of the sinter is less than the ofage Q %", Q°, Q.

dry mix material (due to the fact that during thatering Using heat balance equations we can get some other

process the amount of carbon, sul@@,, CaCO, and some itferences which then will be used together.
other components is reduced). The actual conterfite@ in

the sinter will be: The heat of combustion of carbon can be determased

FeO® = FeO¥ (7, (39) follows (kJ / N, kg ):

where ¢ characterizes the losses of the mass of the mix Qe ={Xco, B3355+ (1~ X, )(D780YC*™® | (46)

K

material during the sintering process and it carobwined where X, is the part of carbon which is burned @D, ,
from the expression [11]: :

7 = QSNTER / QDRY MIX (40) and it can be determined from this equation:
! COCP
QUM = (1= W) /100)@Q™ . (41) Xeo, = e

. _ _ " co” +Co’
Finally, we can calculate differences which arated to the . .
. . ] Then, the difference can be written as follows:
content ofk in the sinter:

SNTA Q¥ = (Q _éc) =

Q" = (Fe0)*" ~(Fe0)*",
Q% = (CO-CO') (42) :{XC02 33355+ (1- XCoz )IB780C, ™™ - (48)

Q% =(CO, -COy). > { Xeo, R +(1 - X)) [QF} [T
As we stated before, the problem of this methoithas we =
should select the value ofOand HS . In this article we The heat of the airQ,, which is brought to the sinter
propose to solve an optimization task in order ital fthe strand, can be calculated in the following way:

(47)

values of these parameters. Specific volume of the sintering gas:
For this reason, we built neuro-fuzzy model whiem e C..%+C.%
dtof t the content of FeO in the sitér selected V=1867 ¢ —— 5o (49)
used to forecast the content of FeO in the sivkr.selecte COC %+CO° %

the following structure of our model: Specific volume of the air can be calculated usipgcific

FeO™" = f (FeO"™,FeQ " ,FeQ" ,CM* ,M"™*), (43) volume of the sintering gas as follows:
NS =100~ OF +CO° +COS +H,0°% +HS),
where FeO™* is the content of FeO in the mix material,

o , . " A=100-H,0",
FeQ?, is the content of FeO in the previous chemical
: . _ _ N2 = 79[A, %, (50)
analysis of the sinterFeQ"} is the content of FeO in the NE o
— , 70 .
mix material shifted in imeM " is the basicity of the mix ~ Va =Ve [ 2 N2 %),ms/kg of dry mix.

material. Finally, we can get the enthalpy of the air:

The detailed information about how to construct raku
fuzzy models can be found in [12]. Then, in orderfind
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Q, =V, (m’/kgof drymix) [@Q,,, [

Qe = (QK mFeOMIX - FeOSNT) +

(51)
d, (kJ / kg [IC) [, (" C), kJ / Qkg.
The difference will be calculated using this expies:
QAIR = (QA _QA) =V, [Qrvux Df; i, - (52)

“V, @uix B?}A t, = CL (s VA Quix —Va Quix)-
We can simplify this expression by dividing it &y, :

Q" = (QA _QA) = (VA |:(Drvux _\7/-\ I:Q\/ux)- (53)
The heat of the reduction or oxidation reaction ¢mn

+i Q11< EﬂFF‘-O;w - FeOMIX) + (59)
+3 Q) [FeOl; - FeOy ).

As a result of all these calculations we have olet@ia
system of equations withmunknowns. It can be seen that
this system does not have a solution because thdbeuof
unknownsm<n:

determined by this formula: M;-M,)=Q"
Qor = kIFEO,x = FEOqt @y (54) (\NKz —W[:) =Qv
where k is the heat which is consumed or received during (SE-5.)=Q°
. . . . . . K K
the reduction or oxidation reaction and it is equal s
2028k /kg . (Vi ~Vi) =Q
Then we can calculate the following difference ndey to (A -A)=0"
take into account the nonlinear dependency: (D; -Dy)=Q°
QORF = Qor ~Qor =k {IF€0,;, = FeOgq} @y — (55) (FeO,§ - FeOk) =QF° . (60)
~k Fe0, — FeOg} (@ (Qur —QOR) [k = QORF
Taking into account this expression: 3y =
Ing 1 u ’I XNFL v| v (QC_?C)_QQC
Qux =2, Q"+ QL (Q.—Q,) =Q"
= = (56) NT SNTA FeOSNT
N (FeO)™ -(FeO)™ )=Q
= "HQy. »
QMIX ;Q QI( (CO_CO ) - QCO
And the expression for the consumption of the shia (CO,-C0,) = Q%

flow Q:
Q= al.

Then we can obtain this formula:

QORFe0 = Qo _éoR =k {FeOyx ~ FeOq} Wy =

_{Feowux - FeO;NT} [Q:wx) =

=k {FeO,,x [Q, —FeOyy @QIJ( +
=1

+Feo;\lT @Qli - FeOSNT [QK +

e

+3'Q [{FeOl,, ~ FeOy)) = kQ, {FeO, ; -

=

_Feosm) + ZQ){ mFeO;NT -

j=1
N-1 .
_FeOMIX) + ZQJ |:(]Feosm - FeOSNT )
j=1
Dividing both sides byk coefficient we will get:

This system should be solved taking into accoum th

(57) following constraints:

(58)

(61)

Now we are ready to write the resultant function aas
squared sum of the differenc&® divided by the variances

gz
y:f(QJ‘):ZP“(Q;) ~ min. (62)

=1 Yqi

This optimization problem can be considered asrdimear
programming problem. The minimizing function is not
convex, so in order to find the global minimum bfve used
particle swarm optimization technique which is désad in
[13-14].

The solution to this problem will be the consumpﬁchK
of all types of the solid-fuel flow.

Comparing the resuIth with the expected values of the

consumptionsQX we can get:

Q- =4, (63)
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These errors (63) form a vectdr=(4,,...,4,,).

Based on the vecto® we can make a decision about the

necessity of correction of the solid-fuel flow cangption.
The expressions fo°,Q",Q"*, Q" were included as the

system equations and not as constraints because
information about the solid-fuel flow compositios inot
precise.

Finally, the minimizing function can be written fadlows:

T (o )
y=f(Q )—Zg—z =(Q™) 050 +(Q) 0, +
i=1 Yqi
+(Q")2/a;v +(QS)2/U§S +(QW)2/092W +
+HQY)? 102 +(QF0)? ) 0o +(Q¥F) 21 O +
AIR\2 2 FEOSNT \ 2 2 CO\ 2 2
+(Q ) /a—QAIR +(Q ) /a-QFeOSuT +(Q ) /UQCO
Q%) 0%, +(Q°)? 1 07, — min.
In the fig. 2, we presented the results of the pseg
algorithm for the experimental data from MMC.
[

(64)

60
Fig. 2 Reconstruction of the solid-fuel flow comjgims (circle —
coke breeze 0-10; diamond — coke breeze 0-25; sgusludge)

IV. OPTIMAL CONTROL OF THE SINTERING PROCESS BASED ON
THE INFORMATION ABOUT THE SOLIB-FUEL FLOW COMPOSITION

In this section we will briefly describe how to cect the

solid-fuel flow consumption according
®=(J,....0,)-
The differenced; can be represented as follows:

5 =@ -Q, (65)

where Qf is the expected value of consumption of aype of

T = ZQJ'STJ '
- (66)
TF=> Q.
j=1
thTilow we can write the heat balance equation forcage:
T°-TR=0. (67)
If we expand the previous expression we will get:
QT - Y.QT, =0 (68)
j=1 j=1

From the previous expression, we can find the copsion
of the solid-fuel flow, if we write the expressidor the set
point consumption as follows:

Q’ =Q,D;T,, (69)
where DJ.S is the portion of somej solid-fuel type in the
solid-fuel flow.

Therefore we can rewrite the expression (68) in the

following way:

QIDJT, +> QT, - > QfT; =0. (70)
j=2 j=1
After some simple modifications, we can get:
n n
Z:LQ]RT] _Z;st T
y=I= = 71
Q D°T (71)
Then we can write the following equation:
AQz = Qz _Qé( (72)

From the previous equation, we can finally find gadid-
fuel flow consumption:

Q =Q +AQ;. (73)

Now the consumption of the solid-fuel flow can be

corrected according to the calorific propertieshaf solid-fuel
types comprising the solid-fuel flow.

An example of the graphical user interface of oxpest
system is shown in the fig. 3. It can be seen thatsystem
preserves history and displays the current sokd-filow
composition as the 3D pie chart. The recommendstidiout

to the vectorcorrections are displayed at the bottom right coroiethe

form.

the solid-fuel andQJ.R is the current value of the consumption

of a j type of the solid-fuel.
Then, based on the heat of combustignof a jtype of

the solid fuel, we can represent the overall héabmbustion
of the solid-fuel flow as follows:
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Fig. 3 Main tab of our expert system

V.CONCLUSION

For the last decade, many intelligent systems werposed
to control the iron ore sintering process. Howetleese works
take into account only available information, whican be
directly measured or obtained using known equatiarsch
describe the process. The solid-fuel flow usuatingists of
several different types of fuels. The informatioboat the
solid-fuel flow composition is often unavailablehi$ can lead
to decreasing quality of the sinter. In order tpe&avith this
problem, in this article, we proposed the expestesy which
takes real-time data from the sintering processrandnstruct
the solid-fuel flow composition by means of the ifedt
measures. In order to do so, we developed the watiion
model, which uses different parameters such asmicla¢
composition of the sintering gas, chemical compasiof the
mix material, chemical composition of the solidiftlew, etc.

Reconstructed composition of the solid-fuel flownche
used to take corrective actions in order to stabitjuality of
the sinter. The algorithm for correction of theidduel flow
consumption was proposed. Further extension of ajésem
will be development based on the extensive useéheftime
series which characterize the sintering process. Wiee
already done some research work in that directi®r1[7]. We
think that wavelet based data mining methods can
successfully used in order to detect different tfauike
equipment faults or faults of the sintering plaatgonnel.
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