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.  2.   [7]  -
,  

 MTKF.  .  3  -
-

 4MTKF( ),  
 [8]. 

.  4 -
 VEM-motors  

-

 ( )  
  

lTT1 ,  2 = r ( ) -
 1, 2 ( ). 

-
 MTKF  4MTKF( ) .  5  

 ( ).  

 2 
 

25% MTKF, U  = 380  011-6 012-6 111-6 112-6 211-6 311-6 312-6 411-6 412-6 
P ,  1,7 2,7 4,1 5,8 9,0 13,0 17,5 27,0 36,0 

I ,  5,8 8,2 10,9 15,5 23,3 32,3 40,5 61 81,0 
I0,  4,17 5,30 7,30 9,60 11,65 19,30 29,80 31,30 42,10 
cos 0 0,166 0,14 0,125 0,105 0,085 0,092 0,085 0,077 0,069 

n ,  835 835 850 870 840 895 915 915 920 
cos  0,61 0,60 0,71 0,65 0,69 0,69 0,71 0,73 0,82 

, % 61,0 65,0 73,0 74,0 78,0 77,5 81,0 82,5 82,5 
GD2, 2 0,08 0,11 0,18 0,26 0,44 0,85 1,2 1,9 2,55 

MK,  42 67 105 175 220 390 600 780 1000 
R1,  5,78 3,63 2,1 1,26 0,755 0,48 0,23 0,197 0,124 
R’2,  7,45 5,38 3,26 2,19 1,62 0,8 0,477 0,327 0,236 
X1S,  3,6 2,51 1,93 1,26 1,05 0,645 0,334 0,287 0,197 
X’2S,  3,17 2,32 2,76 2,06 1,02 0,555 0,356 0,348 0,251 

 
T =T’l,  0,0017 0,0018 0,0029 0,0032 0,0029 0,0031 0,0032 0,0039 0,0041 

T ,  0,0038 0,0036 0,0050 0,0052 0,0043 0,0051 0,0049 0,0065 0,0063 
T2=Tr,  0,0357 0,0386 0,0472 0,0533 0,0579 0,0706 0,0766 0,1064 0,1094 
TM1,  0,0209 0,0191 0,0142 0,0120 0,0192 0,0177 0,0172 0,0157 0,0169 
TM2,  0,0178 0,0154 0,0153 0,0139 0,0180 0,0168 0,0146 0,0150 0,0143 

 
 3 

 40% 
4MTKF( ), U  =380  112L6 112LB6 132L6 132LB6 160L6 160LB6 200L6 200LB6 

P ,  2,2 3,7 5,5 7,5 11 15 22 30 
I ,  6,8 10,6 13,6 18,3 29 36,5 51 70 
I0,  4,81 7,97 8 10,1 20,4 22,7 31,3 42,1 
cos 0 0,135 0,125 0,13 0,11 0,12 0,1 0,08 0,077 

n ,  880 870 900 900 910 930 935 935 
, %  

J, 2 0,035 0,045 0,09 0,011 0,23 0,28 0,57 0,68 
MK,  64 114 155 225 395 560 760 980 
R1,  2,97 1,55 1,07 0,68 0,35 0,236 0,235 0,132 
R’2,  5,48 3,51 2,0 1,49 0,65 0,51 0,23 0,2 
X1S,  3,11 1,95 1,3 0,98 0,59 0,42 0,27 0,33 
X’2S,  2,13 1,08 1,35 0,79 0,76 0,38 0,31 0,1 

1 1,084 1,073 1,056 1,053 1,087 1,051 1,052 1,049 
 

T =T’l,  0,0020 0,0020 0,0028 0,0027 0,0034 0,0035 0,0040 0,0042 
T ,  0,0035 0,0031 0,0046 0,0041 0,0054 0,0052 0,0087 0,0072 

T2=Tr,  0,0415 0,0388 0,0684 0,0720 0,0821 0,0936 0,1507 0,1268 
TM1,  0,0261 0,0213 0,0213 0,0201 0,0179 0,0160 0,0144 0,0162 
TM2,  0,0184 0,0151 0,0162 0,0145 0,0188 0,0133 0,0173 0,0151 

 

 

     
. 4.  VEM – Motors 



14 ISSN 2074-272X. . 2011. 3 

 

  

 

  

 

 
. 5.  MTKF  MTKF(H) 

 
 
 

, -
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-

 1,  – 2. 
-

,  
1000 .  

 
 

,  
-

. -
 VEM-motors 

 2,1  315 : 
T  = 0,0032 ÷ 0,055 ; T  = 0,009 ÷ 0,1 ; 
T2 = 0,145 ÷ 1,5 ; T  = 0,0098 ÷ 0,0033 . 

 MTKF  4MTKF( ) -
 1,7  30 -

: 
T  = 0,0017 ÷ 0,0041 ; T  = 0,0035 ÷ 0,0072 ; 

T2 = 0,035 ÷ 0,15 ; T  = 0,026 ÷ 0,014 . 
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 ĝ = a2(t)  f̂ = a4(t).  
 y(t + 1)  u(t + 1) (  

),  
yr(t +  2).   TDL -

,  
, 
-

. 
-

 N RMA-L2  .  4.   
,  

. 
-

 N RMA-L2 Controller -

 Neural Network Toolbox  
MATLAB.  

:  
.  

 
, -

.  

 

 
. 4.  N RMA-L2 



28 ISSN 2074-272X. . 2011. 3 

-
,  

. -
 

.  
-

,  
-

.  
 

:  
 NB = (8 10) 103,  – t = 0,001c. 

 
 tmax  tmin 

,  
. -

.  
 

, -
 – ,  tmin = 0,01c, tmax = 0,1c.  

 N RMA-L2 Controller -
, 
-
 

 – .  
-
-

. -
-

.  
-

 6- .  
 6  S -
 1 , , -

. : -
 (tansig) –  

,  (purelin) – , , -
.  

 S . 
-

,  

-
. -

 S = 8 12,  
 10 12, -

 10 4 10 5.   
, . 3,  

.  
 trainlm, -

.  
 

 Ni  Nj . 
 Ni = 1 

 Nj = 5 . 
 

3.  
 

-
 
 

: -
,   =  1   

 = ,  
 min = 0,00035 c 1, -

 1   3 .  
, -

 N RMA-L2 Controller -
-

 NN Predictive Controller. 
. 5  

-
. -

,  
 = 1  =  

-
, -

,  U . , 
,  =  0,05  

t = 0,12c, -
.  ,  -

. 

 

 
. 5.  NN Predictive Controller:  – ;  

 –  ;  –  ;  –  y;  –  ;  –  
  



ISSN 2074-272X. . 2011. 3 29 

 
-
-
-
 
 

RMA-L2 Controller  
NN Predictive Controller, -

,  
 

.  
-
. 

 N RMA-L2 
Controller,  

 Neural Network Toolbox  MATLAB.  
 Simulink  

 N RMA-L2 Controller  
. , -

-
 N RMA-L2 Controller -

 
NN Predictive Controller. 

 
 

1. ., ., .  
-

 //  " ". -
. . – 2003. – 

.10. – .1. – . 29-33. 
2. ., .,  

.  .  –  .:   –  ,  
2001. – 382 . 
3. , . -

. – : , 2002. – 317 . 
4. ., ., .  

. – .: , 2002. – 480 . 
5. ., ., . -

 
 //  

. – 2008. – 2. – . 31-34. 
6. ., ., . -

-
 // 

. – 2008. – 4. – . 34-41. 
7. Narendra K.S., Mukhopadhyay S/ adaptive Control Using 
Neural Networks and Approximate Models // IEEE Transaction 
of Neural Networks/ – 1997. – Vol.8. – . 475-485. 
 

Bibliography (transliterated): 1. Klepikov V.B., Palis F., Cepkovskij 
Yu.A. Gibridnye nejronnye seti v upravlenii `elektromehanicheskimi 
sistemami // Vestnik NTU "HPI". Problemy avtomatizirovannogo 
`elektroprivoda. Teoriya i praktika. - 2003. - Vyp.10. - T.1. - S. 29-33.  
2. Kruglov V.V., Borisov V.V., Iskusstvennye nejronnye seti. Teoriya i 
praktika. - M.: Goryachaya liniya - Telekom, 2001. - 382 s. 3. Rudenko 
O.G, Bodyanskij E.V. Osnovy teorii iskusstvennyh nejronnyh setej. - 
Har'kov: TELETEH, 2002. - 317 s. 4. Terehov V.A., Efimov D.V., 
Tyukin I.Yu. Nejrosetevye sistemy upravleniya. - M.: IPRZhR, 2002. - 
480 s. 5. Kuznecov B.I., Vasilec T.E., Varfolomeev A.A. Razrabotka 
nejrosetevoj sistemy navedeniya i stabilizacii vooruzheniya 
legkobronirovannyh mashin // Elektrotehn ka  elektromehan ka. - 2008. 
- 2. - S. 31-34. 6. Kuznecov B.I., Vasilec T.E., Varfolomeev A.A. 
Nejroupravlenie nelinejnym dinamicheskim ob`ektom s ispol'zovaniem 
metoda obobschennogo upravleniya s predskazaniem // Elektrotehn ka  
elektromehan ka. - 2008. - 4. - S. 34-41. 7. Narendra K.S., Muk-
hopadhyay S/ adaptive Control Using Neural Networks and Approxi-
mate Models // IEEE Transaction of Neural Networks/ - 1997. - Vol.8. - 
R. 475-485. 
 

 22.02.2011 
 

, ., ., 
, ., ., 

, . 
 

 
 

61003, , . , 16 
. (057) 733-79-59 

 
Kuznetsov B.I., Vasilets T.E., Varfolomeev A.A. 
Synthesis of a guidance and stabilization system  
with a neuro-controller on the basis of an autoregressive 
moving average model. 
Synthesis of a light-armored vehicle armament guidance and 
stabilization system is performed with application of a neuro-
controller on the basis of an autoregressive moving average 
model. The neuro-controller architecture and principle of opera-
tion are presented. A schematic model of the guidance and stabi-
lization system with a proportional controller in the position 
loop and a neuro-controller in the speed loop is developed. 
NARMA-L2 controller is synthesized. Computer simulation is 
made, the system dynamic behavior analyzed. 
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average model, neural guidance and stabilization,  
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on the basis of formulated mathematical models. Their feature is 
nonlinear two- and three-parameter functions of the windings 
differential inductive parameters and electromagnetic force of 
the reactor and the armature interaction. 
Key words – linear electric motor, windings, pulsed  
operation, mathematical models, calculation and analysis. 
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Modeling of dynamic loads under delta-to-star conversion of 
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Determination of an asynchronous motor stator slot 
dispersion with an allowance for saturation, zigzag 
dispersion, mutual inductance of phases. 
Possibility of an allowance for zigzag dispersion and mutual 
inductance of phases along the slot dispersion paths when de-
termining slot dispersion in an asynchronous motor stator is 
shown. Studies with formation of dependences of slot dispersion 
inductance change versus rotor rotation angle change and versus 
current magnitude at a ratio to the rated value are carried out. 
Key words – asynchronous motor, stator slot dispersion,  
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A mathematical model of a three-phase induction motor  
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In the paper, a mathematical model of a three-phase induction 
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A calculation algorithm for transient and steady-state  
processes in an induction motor. 
The paper introduces a calculation algorithm for transient and 
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of time characteristics under electromagnetic forming. 
In the article, the physical mechanism of pulse magnetic fields 
force action on thin-wall sheet ferromagnetic conducting plates 
is theoretically formulated and justified. It is shown that 
attracting forces caused by magnetic properties of the work 
object metal prevail at low working frequencies. Increasing 
frequencies over a specified threshold value results in attraction 
changing into repulsion caused by prevailing action of Lorenz 
forces resulted from electrodynamic interaction of external 
fields with induced eddy currents.  
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Korytchenko K.V., Bolyukh V.F., Galak O.V. 
Validation of dynamics of energy input into a gas-discharge 
channel by modeling of spark-discharge gas detonation 
initiation. 
Dynamics of energy input into a gas-discharge channel is vali-
dated as applied to a task of gas detonation initiation modeling. 
Specification of the volumetric spark power supplied into the 
discharge channel is based on a developed technique for proc-
essing experimental data obtained with oscilloscopic and pho-
tographic studies of spark discharge. Computation of the volu-
metric power is made with allowance for energy loss in the gas-
discharge gap. It is suggested to implement energy input into 
the discharge channel in two periods. In the first period, energy 
input is carried out into a fixed-radius channel. In the second 
period, the dynamics of energy input is accompanied with the 
current-conducting channel radius extension. Ionization loss of 
the discharge energy is taken into account. 
Key words – gas-discharge channel, volumetric spark power, 
energy input dynamics, detonation initiation modeling. 
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Dzyuman V.G., Sychenko V.G., Kuznetsov V.G., Kirilyuk T.I. 
Research on a dc power supply system operation under a 
tandem train passage. 
The paper presents results of research into action of a tandem 
train passage schedule on such parameters of a traction power 
supply system as the catenary voltage and current. Recommen-
dations as for perspective voltage rise in the center of the feeder 
zone and the contact wire drop prevention are given. 
Key words – tandem train passage, catenary voltage and cur-
rent, contact wire drop prevention, feeder zone voltage rise, 
recommendations. 
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