
114  ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3

І Н Ф О Р М А Ц І Й Н І  Т Е Х Н О Л О Г І Ї ,  С И С Т Е М Н И Й  А Н А Л І З  Т А  К Е Р У В А Н Н Я

 681.5:621.317 

. .  „ -
“, . , ,

e-mail: works_2007@mail.ru 

V.V. Ovsyanikov State Higher Educational Institution “National Mining University”, 
Dnipropetrovsk, Ukraine, e-mail: works_2007@mail.ru 

ALGORITHM OF CONTROL AND SYSTEM OF MANAGEMENT
OF POWER INDICATORS OF FUEL AT THERMAL POWER PLANTS 

.
, . -

, -
.

. .
 ( -

) ,
.

-
 ( ) .

,
, .

. -

.
. -

. ,
.

. -
-

.
, -

.
. -

. , , -
-

.
: , , , -

, , ,

.2
 ( )

 ( )
. ,

, -
-

.
, , -

,  – 
 ( ), ,

                                          
© . ., 2012 

. . [1]. -
.

-
 ( )

, ,
,

-
 [2–5]. 

, , ,
. . , . . -



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3 115

І Н Ф О Р М А Ц І Й Н І  Т Е Х Н О Л О Г І Ї ,  С И С Т Е М Н И Й  А Н А Л І З  Т А  К Е Р У В А Н Н Я

. . . -
, ,
, -

-
. -

 ( ,
, ).

-
-

 ( ). 

-
,

.

. -
-

-
,

, -
 [2]. 

-

 ( )
,

,
.

 ( )
 (

( ), 
 ( )) 

: , . . -
.

,
, -

, -
-

 ( ,
. .). 

.
,

,

,  – -
. -

3%, .
-

, ,

20–30 . , -
-

- -
,

3–4 . , -

. -

 ( -
 5%), 

.

.
-
,

,
, -

.

-
.

, -

 ( / ) K
( rQi

), / , :  = 

4, 2 K×  ( . .). -
 ( -

iK )

1 2( , ,..., )i MT T T∈ .
( )j if K

1 1

( , )
N M

j i
j i

T f K
= =

, N

1,2,3,...,j N= .
( , )K j if K  – -

,
.

, -
-

K , -
1 2( ), ( ), ..., ( )Nf f f

1 2 1, , ..., ,N Nf f f f− , -
,

.

( , )K j if K , -

M ,
,

1 2 1, ,..., , ,j N Nf f f f f− ,



116  ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3

І Н Ф О Р М А Ц І Й Н І  Т Е Х Н О Л О Г І Ї ,  С И С Т Е М Н И Й  А Н А Л І З  Т А  К Е Р У В А Н Н Я

( , )j if K , -

( )iZ K
M .

M
 [6] 

1
1

1
( 1) ( ) {( ( )

N

H j
j

i Z K f
N =

= = −

2
1 1( , )) ( , )}K j K jf K f K− ;

2
1

1( 2) ( ) {( ( )
N

H j
j

i Z K f
N =

= = −

2
2 2( , )) ( , )}K j K jf K f K− ; (1) 

( 1)
1

1( ( 1)) ( ) {( ( )
N

M H j
j

i M Z K f
N−

=

= − = −

2
( 1) ( 1)( , )) ( , )}K j M K j Mf K f K− −− ;

1

1( ) ( ) {( ( )
N

M H j
j

i M Z K f
N =

= = −

2( , )) ( , )}K j M K j Mf K f K− ,

( )H jf  – -
.

. 1. -

min ( )iZ K . -
, -

*
iK , -

,
.

-
. 1. -

-
,

.

. . 2 -

( )  ( ),

.
 ( . 2) -

 ( ) -
-
-

 ( ).

. 2. 
:  – 

;  – 
; -1, 

-2, …, -n – ;
-1, -2, …, -n – 

, , -

, -

.
,

-
,

. .

-
, -

. -
 ( ),



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3 117

І Н Ф О Р М А Ц І Й Н І  Т Е Х Н О Л О Г І Ї ,  С И С Т Е М Н И Й  А Н А Л І З  Т А  К Е Р У В А Н Н Я

,
,

.

-
 ( . . .), 

.
-

, -
 ( ) ,

,...)( 12211 ncccf +++=  (2) 

1 2, , ... , n  – 
-

; 1 2, , ... , nc c c  – -
; n  – 

, -
.

,...)( 12211 ncccf +++=  (3) 

1 2, , ... , n  – 

; 1 2, , ... , nc  – 
.

 (2)  (3), 
-

. -
, .

-
,

-

,
.

. 3 -
, , -

, -

 ( ), 
, -

 ( ), -
, .

-

, -
, -

,
.

. 3. : -1, -2 –
, -

 ( ), 
;  – 

;  – -
;  – 

;  – 
;  – 

-

, -
 12- ,

,
 (1) , -

. 1. -
, , -

, ,
-

.

,

, , . -
,

-
.

. 4. 

. 4 , -
-

.
-

, , -



118  ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3

І Н Ф О Р М А Ц І Й Н І  Т Е Х Н О Л О Г І Ї ,  С И С Т Е М Н И Й  А Н А Л І З  Т А  К Е Р У В А Н Н Я

-
, .

-
-

, -

 (2)  (3). 

 ( . 2). 
. 5 -

.

. 5. -

: -1, -2 – 
;  – 

;  – 
;  – 

 ( ) ; -1, -2 – 
, , -

, -
 10–15 

; -3 – -

 ( . 2 . 3). 
. -

-
-

 ( , , ). 
. -

-

. -

. -
,

, -
.

 / References 
1. . . -

 / . .
//  „ “. .

. –2010. – .43. – . 24–31. 
Ovsianykov, V.V. (2010), “Quality express-control of 

coal by radiometric method”, Visnyk NTUU “KPI”. Se-
ries Radiotechnology. Radio Apparatus Building,
Publ.43, pp. 24–31. 
2. . . -

 [ ] / . . , . . -
, . .  // -

: - . . – 
 , 2004. – . 20(61). – .42–148.

Anisimov, M.T. and Ovsyanikov, V.V. (2004), “Con-
trol of Humidity of Coal by the Radio Wave Method”, 
Obogashcheniye poleznykh iskopayemykh, published by 
DNU, Dnepropetrovsk, Issue 20(61), pp.42–148. 
3. . . -

 [ ] / . . , . .  // 
: - ,

. – ., 
2007. – 11. – .23–25. 

Anisimov, M.T. and Ovsianykov, V.V. (2007), “Au-
tomation of the quality control of coal”, Ugol Ukrainy,
no.11, pp. 23–25. 
4. . . -

 [ ] / . . ,
. .  // : -

- , -
. – ., 2009. – 6. – .43–45. 

Vypanasenko, S.I. and Ovsianykov, V.V. (2009), 
“Check of ash content of coal by the method of radio 
spectroscopy”, Ugol Ukrainy, no.6. pp.43–45. 
5.  UA 36326 ,  (2006) G01N 
22/00. 

 / 
[ . ., . ., . .

.] – . 22.04.08, . 27.10.08, . 20. 
Kuznetsov, G.V., Vypanasenko, S.I. and Ovsiany-

kov, V.V. “Method of the automated monitoring of qua-
litative characteristics of matters in microwave range”, 
The patent UA 36326 Ukraine, MPK (2006) G01N 
22/00, declaration date April 24, 2008, published Octo-
ber 28, 2008, Bulletin no.20. 
6. . . -

[ ] / . . , . .  // 
.

. . :  –2002. –
.570. – . 37–39. 
Ovsyanikov, V.V. and Gordiyenko, A.N. (2002), 

“Radiophysical performance of an emitter made on the 
basis of gas-discharge plasma”, Visnyk Kharkivskoho 
natsionalnoho universytetu imeni V.N. Karazina: 
Radiophysics and electronics, no.570, pp. 37–39. 



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 3 119

І Н Ф О Р М А Ц І Й Н І  Т Е Х Н О Л О Г І Ї ,  С И С Т Е М Н И Й  А Н А Л І З  Т А  К Е Р У В А Н Н Я

.

, . -
’

, -
-
-

.
. -

-
. -

( )
,

. -

’ -
-

 ( -
) .

-
,

-
, -

.

. -

.
.

. -
-

, -

.
.

-
-

, .
-

,
.

. -
-

. , -
,

-

-
.

: ,
, , -

, , ,

Purpose. To create simulation model and develop the 
system of the automatic mixing of optimum mixture of 
coal, liquid oil products and gas. The result of the re-
search is the possibility to receive optimum masses of 
each component of a mixture at the minimum cost, and 
also an optimum specific temperature of combustion for 
providing the necessary temperature conditions in fire 
chamber of thermal power plants. 

Methodology. The methods are grounded on measur-
ing of one of the electromagnetic parameters of fuel. For 
example complex dielectric constant or electromagnetic 
wave complex attenuation (reflecting) constant in ex-
amined substance, or standing wave ratio on voltage in 
the microwave range. Thus for preliminary treatment and 
identification of quality of fuel correlative link between 
quality parameters of fuel on the one hand and the elec-
tromagnetic performance of dielectrics mentioned above 
(coals and liquid oil products) with on the other hand was 
used. The most rational methods of identification and es-
timation of quality of fuel is the estimation of its interac-
tion with electromagnetic energy of a microwave range 
which has been used for development of the algorithm of 
identification and control of indexes of quality of the coal 
transported by the conveyor band. It is offered to apply 
the mathematical method of linear programming to op-
timize the quality of the fuel mixture. The methods of 
semi-automatic and automatic identification and quality 
control of fuel were considered and the comparative es-
timation of their advantages and disadvantages was done. 

Findings. The offered monitoring system of quality 
of fuel has passed trials in real shop conditions with posi-
tive results. The control system of optimization of 
amount of the contents of different ranks of coal, liquid 
oil products and gas in mixture was tested in laboratory 
in real-time mode. 

Originality. For fuel quality control new methods of 
identification with use of interaction of substance with 
electromagnetic waves in the microwave range and algo-
rithm of detection of one gauged frequency characteristic 
of attenuation from a databank of in advance received 
dependences were offered. The mathematical sample 
model for management of the parameters of fuel mixture 
constructed by means of the mathematical method of op-
timization was offered. 

Practical value. Nowadays thermal power plants 
spend more than a half of the total amount of coal mined 
in our country. To cut costs it is important to control and 
manage the optimization of fuel quality taking into ac-
count its cost to solve problems in the national economy. 

Keywords: a control system, caloricity of fuel, mi-
crowave range, gauge characteristic, a check algorithm, 
target function, mathematical linear programming 

. . . . -
.  01.11.11. 




