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COMBINED OPERATING CONDITIONS OPTIMIZATION OF VARIABLE-
FREQUENCY AND FIXED ELECTRIC DRIVES FOR RESERVOIR-
PRESSURE MAINTENANCE SYSTEM PUMPS  

. Abakumov1, I.S. Mukhortov1, F.F. Bilalov2  
1 Samara State Technical University 
 244, Molodogvardeyskaya st., Samara, 443100 
2 Limited Liability Company «Diagnostika-Energoservis» 
 Agroposelok, Almetyevsk, 423450 

A method of solving the combinatorial optimization problem of selecting combined 
operation modes of electric drives for reservoir-pressure maintenance system pumps 
combining variable-frequency and fixed electric drives is discussed,the  estimation of 
some options  to equip the  pumps with variable-frequency drives, and of their energy 
efficiency being given. 

Keywords: pumping station, centrifugal pumping equipment, power consumption, combined 
operation modes of electric drives optimization, variable speed drive, coefficient of efficiency. 
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1000 1792/361 = 4,9 9000/677 9080/9386 70000/61700 0,9/0,0677 7,0/6,17 

1600 2100/490 = 4,3 1600/1084,8 14300/14337 9600/9687 1,0/0,678 6,0/6,06 

2500 2700/550 = 4,9 2000/1400 21000/21078 15000/15175 0,8/0,56 6,0/6,07 
 

, -
, -

,  1  
P ,   S  

, .  S  >  250  P  
. , . 

. 
Q ,  

, -
, , , ,  

. 
-
-

 10  2500 .   
,  
 70 % . 

,  
, . 1,  

 8 % . -
 20 , -

.  
-

.  
 

10  « » ( . 1), -
.  
. 2. 



153 
 

 

. 1
. 

 1
0 

 «
» 

 

 



154 

 2 
 10  

 
-

: 
2kPPP ,  

 k – ; 
2%

%100
kSUQQ , .QPS  

, -
. 1, -

.  
, . , -

. 
, , -

. 
-

: 
1) , -

,  
;  
2)  

;8

1

8

1
%

i
i

i
i

S

S
 

3)  
.1 %%  

 
-

 ( .  2)   « ».  -
, . 

1. : -
,  – . 

2.  1-  2-  0  100 % -
.  

-1 -400/10 -400/10 
-4 -160/10 -160/10 
-5 -400/10 -400/10 
-3  -1000/10 -1000/10 
-2 -100/10 -100/10 
-6 -100/10 -400/10 
-8 -250/10 -250/10 
-7 -100/10 -100/10 



155 
 

 ( . 2, 
. 3). ,  

,  
.  

 

 
. 2.  

 
 

 
. 3.  

 



156 

 
: ,  Hi-

tachi   15÷20  %,   « »   
 30÷35 %. 

, , -
 

-
. 

 
»  

. 

 
1.  70  60 % -

. 
2.  

1,56  2,04 , -
. 

3. ,  
,  –  

85 %  95÷98 % , -
. 

4. -
 ( ), -

. 
5. -

 
 10  0,4 . 

6.  
. 

7. :  
); -

 ( , ); 
 ( ); -

-
. 

8.  3,5÷5,  –  12÷20 ,  
.  

9. , 
, . 

10.  
,  8 % .  

 

1. .., .  
 // -

: . – , 2013. – . 19-
21. 

2. .., . -
 // . – 2013. –  5. 



157 
 

3. . . :  
 I – III . – URL: http://www.rus-

trans.com/index.php?ukey=auxpage_sovremennie-transformatory : 07.09.2012. 
4. Amorphous  core  transformers  of  reducing  losses  of  efficiency.  –  URL:  

http://www.iceach.com/htm_news/2010-8/4235_857696.htm : 25.08.2010. 
5. , . – URL:  

http://www.energyland.info/analitic-show-96015.htm 
 

 26  2013 . 
 

 
 
 
PERFORMANCE ANALYSIS OF PROPERTIES OF POWER 
TRANSFORMERS WITH A CORE OF AMORPHOUS MATERIALS  
AND PROTECTION THEM USING SURGE ARRESTERS 

V.G. Goldstein, L.M. Inahodova, A.A. Kazantzev, E.N. Molochnikov  
Samara State Technical University 
244, Molodogvardeyskaya st., Samara, 443100 

This paper was supported by the Ministry of Education of the Russian Federation 
(state contract 14.516.11.0111 from 14.10.2013 y.).It describes  the foreign operating 
experience and design features of amorphous magnetic circuit transformers. The fea-
sibility of their use in the distribution networks of the Russian Federation is stated. 
The results of the simulations to replace traditional transformers with amorphous-
steel cor transformers are presented. The necessity to improve overvoltage protection 
by means of surge arresters is pointed out. 

Keywords: amorphous transformers, amorphous alloy, energy saving. 
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