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This paper addresses issues related to the construction of pumped storage plants (PSP) with an 
underground swimming pool on the basis of waste ore mines and increase their efficiency. The 
necessity of creating a new regulator of extreme efficiency. 
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In this paper we show that one of the measures to improve the efficiency of hydroelectric pumped 
storage, working with variable pressure, is their translation to work with asynchronous speed. In 
order to harmonize their work with the network, the circuit block can be put power converter, 
which also serves as a reason for lowering the quality of electric power at the output power. The 
ways to overcome this problem. 
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The structure is defined and the sequence of operations on construction of mathematical model of 
the discharge characteristic is observed. The structure of mathematical model of the 
electrochemical accumulator is determined. The mathematical model of the discharge characteristic 
accumulator nickel-cadmium on the offered equivalent circuit is developed. Results of 
mathematical modelling according to experimental discharge characteristics accumulator nickel-
cadmium are resulted. 
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The paper presents the results of studies of electromagnetic transients in power networks 6-10 kV 
with different modes of neutral and means of limiting the effectiveness of capacitive currents and 
surge in single-phase ground faults. 
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The article analyzes the impact of asymmetry in the network for proper operation of a previously 
developed method for assessing the influence of asymmetry on the connection validation of 
test systems to three-phase network. The need for this analysis argued using the method 
of symmetrical components of the ratio between the currents and voltages, the measured device. 
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Issues of forming sonar pulse from the reservoir zone of deep oil wells when used as a radiator of 
the electrodynamics device, capable to create a powerful shock wave not only due to the 
interaction  the conductor current device, and due to the explosion of the conductor 
current in the form of metalized polymer films with maximum amplitude of a discharge current of 
this battery. 
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A mathematical model of an automated accounting system of electrical energy, which allows to 
predict the value of operation parameters and to monitor of electric energy quality for power 
supply system. Application of the resulting model will optimize the operation of automated 
information-measuring systems. 
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The methods and results of the analysis of a randomized model to test the results of preventive 
control of the dielectric characteristics of high-voltage bushings. 
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This paper gives a review of  the basic types of separators that are used in double-layer capacitors. 
A  possibility  of  using  separators  made  of  mica  paper  and  synthetic  paper  of  NOMEX  type  is  
considered and experimentally proved.    
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The bases of method of choice of maximum values of overhead power lines 110 kV grounding 
resistance on the criterion of the complete exhausting of interconnect resource of linear switches 
are considered. The examples of calculations with the use of this method are given. 
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Two methods of calculation of own and mutual resistances are offered three interferencing 
grounders on results measurings. Application of this approach is rotined on the example of physical 
model. Comparison of results of the experimental measurings and calculations is Given. With the 
purpose of increase of exactness of calculation it is recommended to continue perfection of 
methods of calculation.  
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The new going is offered near the estimation of possibility of work of air-track of electricity 
transmission at partial absence of lightning-saving rope. Application of this approach is rotined on 
the example of air-track of 330 kV. The got results allow to get a substantial economic effect at 
their introduction in electric networks.  
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For three-phase system with an asymmetric sinusoidal voltage at the point of connection 
asymmetrical loading two orthogonal decomposition of full three-phase current are considered.  
Two power equations are obtained.  
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The analysis of datas of current calculation of the rating of cables  at direct voltages up to 220 kV. 
The work is devoted to creation of a system of method for  calculation of the current rating of high-
voltage cables. 

 
.  

,   ,  
 ( , -  

). .  
, , , 

.  
 « »,  

 
.  

,  
.  

,  
, , . 

 .  [1]   
 
 
 

.  
 

,    
 (100 % -   ) [2]. 



 161 

,  , - , 
,  

. 
  

 
.   

  
 
 

 60287.  
.  

    
 IEC60287-3-3:2012,  

. 
 [1]  

 
,  

, ,  
.  

. ,  
 
  

,  
. , , 

 [1],  
.  

. 
.     

 
, , , 

, .   
 
 
 

. 
.  

 
 ( ), ,  

,  ( , , 
, ), , , . ,  
, ,  

 
.   

 162 

 (r, , z),  
,     

: 
                       ,                                      (1) 
,  ( ), 

, : 
                 ,       ,      ,       (2)                                

   , ,     = 0  
   = 0 ( ,   :      

: 
                                 .                                              (3) 

,  
,  

,  
: 

-  (  U, ;  , ); 
-   (  , ;  , 

); 
 

,  
.  

,  
 1 ,  

 2 ,  
 :  

                   ,                               (4)                              
    —  

  1  2 ,  1 > 2. 
  =  2 . ,    –  
 1, ,  

,  : 

                =  ,                                               (5) 

     —  
  1  2. 

,  (4)  (5), 
 

.  
,  

. ,  



 163 

   220 ,  (5) 
   

,  
.  [1]  

.  
, , 

,   
,  :  1)  ,   

; 2)     (5),  
.  

.  
, , , ,  

    (5)  
,  

.  
. 

   
 

   
 

,   
   

 
.   

: , , -  
, .; 

, 
, . . 

,  ,   
 

. ,  
, ,  

.  
,  (  

)  (  
): 

          Emax = U/(r + e) ln[(r + e + i) / (r + e)],                      (6) 

                     Z = ke (Emax + 3) i (2 r + i),                             (7) 
 Emax - ;  U - 

; r - ;  e - ;  i 
- ; Z – ; 
ke -  

 164 

;  -  
.  

.1  (6)  (7)  
 

 625 2  220 . .1 , 
 (  

 – )  
 

.  
,  

 
. 

 
 
 
 
 
 
 
 
 
 
 
 
 

. –  (6)  (7) 
 

,  
 (  –  

)  
 

),  
) . , , 

,  
 (7)),  

 [1]. ,  
   

 
, ,  

, ,  
. 

, : 

 



 165 

- , , , 
, 

; 
- ,  

 
; ,  

, , 
; 

-  
,  

,  
. 

. , ,  
,  (  (7)), 

 
 [  ].  ,   

   
 

, ,  
, ,  

. 
 

: 1. .  
 / .,  . 

//  « ». – :  « », 2011. – .42.– . 43 – 46. 2.  
IEC60287-1-1:2012.   . .  
1 – 1.   (  
100 %)  . .  

 
    10.04. 2012 . 

 

 166 

 621.315.2 
 

, . . ., . »; 
. , »  

 
 

 
 

 
 

. 
 

 
.  

 
The analysis of datas on monitoring of sigma breardown voltages for a enameled wire insulated 
articles. 
 

.  
 

 200 ,  
 [1, 2].  

 
 (  1000 )  

 [2].  
   

 
, .   

 
 ISO 9001:2000.  

. 
.  

 “6 “ [3,4]   :  
=|CL - X |/(D[X])0,5  ,  
=|CS - X |/(D[X])0,5  , 

  CL , CS – ,  
,    

   
, .  

  : 
1)  “6 “ , 

,  
; 

2) ,   
  ,  



 167 

,  
. 

  [4]   
.  

,  
 [6].  

,  
 ( , ) 

.  Pmax  
,  

.  
.     

 
 (Pmax) ,  

 (100 )  
 

. 
.   Pmax 

 1-1,   
,  

.  
. ,  

,    R0  
 (100 ),  

 
 [2].  

 
 

  R0  
: 
,  

 (100 )  
,  Pmax;  

 ( , f0)  
 (100 ) ;   

  R0  
. 

 
,  Rt - ,  – 

,  –  
: 2;...;ni ; i iM =( RO )i;  i kM =( RO )/2;                                

 168 

k i 1;i ; Mmaxi = sup(R0i-1 -  ; R0i - );   i =  Rt  -  ;        
Pmaxi = (Mmaxi)2 / [(Mmaxi)2+( i)2]  .      

                                                                       

5 10 15 20 25 30 35 40 45 50
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
Pmax

1)

0 5 10 15 20 25 30 35 40 45 50
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

f0 j

j

2)

0 5 10 15 20 25 30 35 40 45 50
40
32
24
16

8
0
8

16
24
32
40

R0 i

i

3)

 
 

.  -   
: 1 -  

,  (100 )  
, Pmax; 2 –  (  f0) 

; 3 –    R0  
;  –  

;         
(3600 ± 100)  

 
 

,  
 Pmax . ,   f0 

 ( .1-2)  22 
 42.   f0  

, , -  
 «  – »   f0 . 

  f0   « »  
 

:  1)  ,  ,  ,  -  
,  

; 



 169 

2) ,  
; 

3)   
.  

.  
 Pmax ,  

 (100 )  
 ( . 1-1)  22  

 42,  .   
   " ",  

 50  %,   
, ,  

.  ,    
Pmax    

,   .  
,  Pmax ,  ,   

. ) – ), ,  
,  “Six Sigma Methodology”  

. 
 [5, 6]  

, , ,  
, ,  

.  
,  

.  
   

, . 
, ,  
 , 

. 
 

: 1. .  
     

/ .  //  .   – ,  2009.   .  1. .  12 17. 
2. .  « »                                   
/ .   //  . – 2000. – . 127 – . 45–56. 3.Dave Harrold. 
Designing for Six Sigma Capability.-Control Engineering, 1999, January.-Pg.62-70.                      
4.  .  –  / 

. , , : [ .  
. ] / , . , . , .   – .: 

, 2000. – 376 . 5. Mary Walton. The Deming Management Method. Foreword by 
W. Edward Deming. New York,  NY 10016, Copyright 1986, p.262. 6. . 

 / . – .: , 1991. – 352 .      
7. .  –  

 / .  // , , . – 2002. –  
1. – . 57– 61. 

   10.04.2012 
 170 

 621.314 
 

. . , . . , .,  « »;  

. . , ,  « » 
 

-
 

 
 

 
. ,  

.  
 

. 
 

 
. , 

. 
 

. 
 
Investigated the distribution laws of the six indicators of quality of transformer oil based on 
statistical analysis of the results of operational tests. Found that the majority of indicators have a 
distribution close to the Weibull distribution. Research on the dynamics of changes in the 
parameters of the distribution laws of indices, depending on the degree of aging or transformer oil. 
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 N Mx Dx Ja Je 
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-
 

  2
. 2
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M2 18,924819 2,582573 10,396 12,600 1,006 1,360 
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M2 680 143,422059 7,096866 0,379857 3,021181 
3 137 144,087591 2,182109 -0,232442 2,885301 

M4 218 147,642202 4,110513 -0,076044 3,136887 
5 87 150,919540 22,303871 0,214689 2,151951 
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M2 143,422059 2,665955 5,475 7,820 1,150 1,360 
3 144,087591 1,482617 7,166 12,600 0,425 1,360 

M4 147,642202 2,032106 7,757 7,820 0,821 1,360 
5 150,919540 4,750076 1,604 9,490 0,374 1,360 
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