
 

68 ISSN 2074-272X. . 2012. 4 

 621.311.014 
 

. , .   
 

 750   
  

 
, -

 ( ),  ( ) -
.  750 , -

. 
 

,  
 ( ),  ( -

) .  750 , 
.  

 
 

.  750 
 

 3000  -
, , -

, -
. 
 

 750  28  (84 ) 
 ( ), -

-
. -

 
, 

, -
 

 ( -
). 

 
 [1],  

 (  7-8  28) 
 ( ). -

 ( )  
 0.67-0.7 ,  

, -
. -

 
 750 -

 ( )  
 ( ) . 

-
, ,  

,  
.  
, ,  

,  
.   

 ( ),  
, , -

,  
, -

, ,  

 
, , -

, ,  
,  

 (2-4%), . 
-

. -
,  

, -
,  (  

) ,  
,  ,   

 [2, 3],  
, 

. .). 
 

, -
. -

 [4,  5],  -
,  

, -
, 

, -
,  ( -

)  
-

.  
, , ) -

 RLC -
.  

 
SimPowersystems -

-
. -

 
. 

,  
, ,  

,  
, -

.  
, . -



ISSN 2074-272X. . 2012. 4 69 

 
 750 -

 
 

-
-

. , -
, , -

 
-

 (  – 
-
 

) , , -
.  

-
-

 750 , -
, -

 
 [6], 

-
 750  

. 
 

 
 

-
, 
 
 

. 
 

, -
.  

 – , -
,  

,;;

ijc

b

a
F
ij

ijc

b

a
F
ij

ijc

b

a
F
ij

E
E
E

E
U
U
U

U
I
I
I

I  

 
 

ijcccbca

babbba

acabaa
F
ij

ZZZ
ZZZ
ZZZ

Z , 

 Zaa, Zbb, Zcc -
 ( , , ) -

,  – -
.  

, 
,  -

,  
, -

.  
-
-

,  
. , -

 
 

,1

,

C

B

A

C

B

A

CCCBCA

BCBBBA

ACABAA

C

B

A

C

B

A

CCCBCA

BCBBBA

ACABAA

U
U
U

I
I
I

U
U
U

I
I
I

zzz
zzz
zzz

          (1) 

 [I], [U] – ; [Z], [ ] – -
-

 3×3,  ,  
 

.

,

000

000

000

0

0

0

C

B

A

CCCBCA

BCBBBA

ACABAA

C

B

A

C

B

A

CCCBCA

BCBBBA

ACABAA

C

B

A

U
U
U

yyy
yyy
yyy

I
I
I

U
U
U

yyy
yyy
yyy

I
I
I

       (2) 

,  
,  

. 
 

: 
-  

,F
j

F
i

F
ij

F
ij UUIZ                         (3) 

-  
,F

i
F
Hij

F
Hi UIZ                             (4) 

-  
.F

i
F
i

F
i

F
i EUIZ                         (5) 

 [Z]ij  
[Z]i0 , -

,  ( -
) . -

 ( -
, ,  

.)  [Z] -
. 

-
,  

,  – . -
 

 

,0;0
11

kN

i

F
ij

N

i

F
ij UI                (6) 

 [I]ij  [U]ij – , -
,  

,  
. 

 
-



 

70 ISSN 2074-272X. . 2012. 4 

,  
, , -

 
(6), ,  n -

, -
 

 

.
......

...
............

...

...

2

1

2

1

21

22221

11211
F

n

F

n

F

nnnn

n

n

J

J
J

U

U
U

YYY

YYY
YYY

          (7) 

 
 [Yii]   [Yij] -

 3×3, -
 [Ui] -

 [Ji]=[Y i][Ei]  
. 

 
 – , -

. 
-

 (7) -
-

. -
 

-
-

. , -
, -

 – -
, . 

 (  
 Z =const) -

-
-

 (7),  (  
,  

)  
,  

 
. 

-
 AnFaz1  Delphi. -

-
 

 – -
, . 

-
: 

- -
; 

- -
; 

-  
; 

- -
.  

 
 

-
 

,  
. , -

,  
-

. 
-

, , -
-
-

. , -
 ( -

, ) .  
 AnFaz1 -

 750  
-

.  
, -

-
 750  ( . 1),  750 , 

 
750/330 ,  330 -

. -
 

 100 . 
 750  ( -
)  

. -
-

,  
.  

 AnFaz1  
 

-
,  

, .  
 

-
: 

-   1,   
-750 (  46), 

-  2,  
 - 750, 

-  3 – -
, 

-  4 – -
-750, -750 (  

45), -750 (  44). 
-

. 1. 
 

-
 750 -

-
:  

- 0,21 % ;  



ISSN 2074-272X. . 2012. 4 71 

- 0,28 % ,  
, -

 [7] . 
 2-3 ,  

 

, -
 

 2,2  %  3,8  %,   
. 

 

 
. 1.  750  

 
 1 

 4.   
. 

 UA UB UC U2 U0 K(2) K(0) 

37 387,41 387,53 387,93 0,29 0,03 0,066 0,008 
38 398,48 398,57 398,79 0,18 0,01 0,040 0,002 
39 386,23 386,36 386,80 0,32 0,04 0,073 0,008 
40 393,32 393,46 394,21 0,47 0,11 0,108 0,024 
41 408,59 408,68 410,22 0,77 0,36 0,176 0,083 
42 398,24 397,38 407,21 3,32 3,22 0,766 0,743 
43 390,02 388,32 404,44 4,79 5,68 1,106 1,311 
44 373,28 370,11 410,54 9,60 16,44 2,215 3,797 
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46 418,50 417,98 427,31 2,95 3,27 0,681 0,755 
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Veprik Yu.N., Linnik E.N. 
750 kV electric network parameters asymmetry in the 
Ukrainian united power grid under incomplete reactor  
conditions. 
The paper presents a phase coordinate equation based mathe-
matical model of an electrical network that allows reproducing 
single-ended modes under single or multiple asymmetry in the 
network. Studies of the complex unbalance in 750 kV electric 
networks in the Ukrainian united power grid are made, the un-
balance resulted from open-phase switching of shunt reactors 
groups. 
Key words – stationary modes, electric network,  
single-ended mode, mathematical model. 


