
ISSN 2074-272X. . 2013. 6 27

© . , . , . 

 621.313.333

. , . , . 

-
. , 

, . -
.

. , -
-

, . 
.

– -
, , , 

 ( ).
,
-
-
-

. 
-

, -

. -
 ( ). -

-
 [2, 4, 6-12].

 [2] 
, 

 ( ). -
 ( ) 

15 % .  [6, 7] 

 ( ). 

.
 ( ) 

. -
 [2, 7] – .

 [8-10, 12] , -
. 
. 

 ( -
) 

.
 [1, 8, 10, 12] -

, -
, -

 ( ) -

-
-

 ( ).  [8,
10] 

. : 

 [3]
; -

 [5] -
 [5], 

. -

-
.

: -
-

-
, -

.
-

 Micro Cap (  MC).

.  1,  :  Va1,  Vb1,
Vc1, Va2, Vb2, Vc2 – ;
ra=rb=rc=ri,  xa=xb=xc=xi – -

; T1-T12 – 
; Rn, Ln – -

. 
 B25RIA120,  RC- .

:
);120sin();120sin(;sin 111111111 tEetEetEe mcmbma

120);sin(120);sin(;sin 222222222 tEetEetEe mcmbma
Em1=Em2, i1 = 2 fi1, i2= 2 fi2.

:

;cos)120sin(
;cos)120sin(

;cossin

21

21

21

ttEeee
ttEeee

ttEeee

mccc

mbbb

maaa

m=Em1+Em2, f fi1 fi2 /2,
=2 f , f =(fi1+fi2)/2, =2 f .

Vc1

Vb1

Va1

T1 T2 T3
Rn

Ln
Vc2

Vb2

Va2 ra xa

rb xb

rc xc

T4 T5 T6

T9T7 T8

T10 T11 T12

. 1. 



28 ISSN 2074-272X. . 2013. 6

fn=f =0.
: Em1=Em2=55 B; f =fi1=fi2=138 ;

zi=1 ; -
kr= ri/xi=0;

Rn=14 ; Ln=0. 
fu=f Tu=120 .
. 2,a-c 

= t
: a) u=15 ; b) u=24.37 ; c) u=24.38 . -

: ea, eb, ec, ia, ib, ic – -
 (ii); un, in – -

; su – 1 3;   –
. -

-
. -

u. 
 2-3. 

u u=24,37 , -
 = 60  ( . 2, ). u>24,37 >60 ,

un = 0. -
. 2,c, u=24,38 .

)  10 .
: Em1=Em2=110

B; zi=3 ; kr=0,5; Rn=14 ; Ln=0; fi1=134 ; fi2=142
;  f fi1+fi2 /2 =138 ; f fi1 fi2 /2 =4 ;

u=18,2 .  ( .
2,d) : >60
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Reversible thyristor converters of brushless synchronous
compensaters.
Behavior of models of three-phase-to-single-phase rotary re-
versible thyristor converters of brushless synchronous compen-
sators in a circuit simulation system is analyzed. It is shown that
combined control mode of opposite-connected thyristors may
result in the exciter armature winding short circuits both at the
thyristor feed-forward and lagging current delay angles. It must
be taken into consideration when developing brushless compen-
sator excitation systems.
Key words – thyristor converter, synchronous compensators,
modeling, analysis.


