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4 1,53 3560 1,85 1985 1,03 

 

 12-  
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 6(10) kV -
 uSA, 

uSB,  uSC. -
 RS  LS. , 

 6(10)/0.67 kV 
,  

 RL  LL. 
 T1, T2 -

 6 (10) kV,  – -
 VD1 – VD6 

(VD7 – VD12).  
, -

 
) (VT1 – VT4)  
) .  

, -
,  

, -
 

. -
-

 180 s. -
 tac  23,1 s,  

 tbr –  27,8  s.   
 tst – 30 s [1]. ,   

-
 tmov,  129,1 s, -

, , 
. 2.  
,  

, . 3. 
-

,  
 

-
 

, PS.nom.  
, , -

 
, , , 
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 10 %  

 
, 0,1PS.nom.  

 

 
. 2. ,  

 

 

 
. 3.  

 
 

, 
. 1,  

. , 
,  20-30 % -

. , , 
,  

 0,2PS.nom  0,3PS.nom,  
 

 1,3  –  1,8  ,  
. 1. 

. 4  MatLab  
. 

,  
: 

  –  1, 3, 4 – 8, 10, 11; 
  –  9; 
  –  2; 
  –  12, 13. 

: 1 –
; 3 – , -

 
; 4, 5 – ; 6, 7 

– -
;  8  –  ;  

10 – ; 11 –  
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.  5  -
, -

. -
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, . 1, -
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%.100*
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Loss
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.3,70
2

2510225
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MJmvEk          (2) 
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.  ( -
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8

251020
82 2
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 j – ,  – , m –  
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ELoss*, % 

   
 
 

  
 

 

  
 

 
 

 

 6 kV 0,342 0,591 0,104 0,104 0,276 
 0,484 0,551 0,097 0,097 0,152 

.  –  .    
 

0,078 1,269 0,223 0,223 0,197 

 0,113 1,084 0,554 0,554 0,528 
  1,498 3,61 3,61 0,584 0 

 1,318 1,318 1,318 1,318 1,318 
 3,746 3,746 3,746 3,746 3,746 

 0 0 1,479 1,584 1,066 
  96,936 0 0 0 0 

  104,515 12,17 11,131 8,21 7,283 
 

 
. 4. MatLab  

 

  
                                                                           

. 5.  
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 ( ),  

, ,  30 m 
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,2,66308,910225 3 MJmghE p       (4) 
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, -
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,2 tRIELoss                                (5) 
 R –   

, ,  
, ,  

, , -
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,  t –  
,  I. 

 
,  ,   

.  
, -

. 3. ,  
6 kV : 

,
cos

3 2
2 tIRE SLLoss                        (6) 

 cos  – -
, IS –  

, RL –  6 kV. 

,
S
lR ALL                                  (7) 

 AL – , l –  
, S –  6 kV. 

 ( . 3): 
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Gnatov A.V. 
An induction inductor system with a circular turn with  
a cut between two thin-walled sheet metals. 
Research on electrodynamical processes in a system with an 
open cylindrical single-turn coil and two parallel flat thin-walled 
conductors placed symmetrically on the both sides of the coil 
has been carried out in this article. On the basis of obtained 
analytical relations, numerical evaluations have been made and 
three-dimensional amplitude-space distribution diagrams of 
induced current density and attraction force generated by the 
coil field have been plotted for various-size discontinuity. 
Key words – magnetic pulse metal working, induction 
inductor system, electrodynamical processes, 3D distribution 
diagrams, research. 
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Ustenko A.V., Pasko O.V. 
Development trends for rolling stock traction motors. 
Rolling stock on the railways of Ukraine has not been updated 
for many years, which has led to significant wear of the country 
electric and diesel locomotive fleet. A way out of the existing 
situation is execution of major overhaul with extension of 
locomotive life to allow their operation for several more years. 
Repair or upgrading as well as putting new rolling stock into 
operation must be accompanied by implementation of state-of-
the-art traction electric drives. 
Key words – asynchronous traction electric drive, traction 
electric motor, rolling stock development. 
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Shklyarskiy Y.E., Skamin A.N. 
Industrial research into high harmonic influence on 
compensation devices. 
This work introduces the structure of a reactive power 
compensation system under high harmonics arising from both 
external nonlinear load and internal nonlinear load of an 
industrial enterprise. The efficiency of the system parameters 
definition algorithm in the presence of high harmonics is 
verified with experimental research at an industrial enterprise. 
Key words – high harmonics, overload factor, condenser 
batteries, reactive power, nonlinear load, quality of electric 
power. 
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