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 1 -
,  1073  V2O5.  

 V2O3, -
 V2O5  V2O3. -

 1173  V2O3 
 VC.  

 1273 -
 VC  V2O3. -
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1373  1473 ,  

 VC. -
 1073  1473 . 
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 VC  V2C -
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1073 ;  – 1273 ;  – 1473  

, -
 (  2,  1) 
.  2, , 

 1073 -
,  

.  36-39 -
. -

 12,18-14,77%. -
,  1273  (  2, ) -

.  
 (  

26,28). ,  
.  

 1 – , 
 

 

 C O F Al Si Ca V  
1073  

36 0,94 12,18 0 0 28,20 1,05 57,7 100 
37 1,85 14,77 0 0 30,20 2,39 50,80 100 
38 1,31 12,27 0 0 77,40 3,21 55,90 100 
39 2,83 13,87 0 0 73,60 1,08 8,61 100 

1273  
25 0,69 17,26 2,77 1,14 22,51 40,85 14,78 100 
26 1,45 12,57 1,30 0,82 14,04 9,81 60,00 100 
27 0,95 20,91 4,06 0,41 22,19 39,99 11,48 100 
28 1,71 10,16 0,82 0,86 12,67 7,80 65,97 100 

1473  
1 1,41 43,84 0 52,16 0 0,12 2,47 100 
2 3,89 5,89 15,33 0,31 1,19 6,82 66,57 100 
3 3,30 33,79 0 0 52,68 0,11 10,12 100 
5 0,93 2,13 0 0 0,24 0,21 96,49 100 
  * -  . 
 

,  1473  (  2, )  
 

 2,5). -
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 ,  
 

21121
1

QQQQQQQ , 3/           (1) 

 Q1  – , 3/ ; 
Q2  – , 3/ ; 

 ,  
, . 

,   h  2 -
, , -

 ,  

Hh
QQ

Hh
Q

Hh
QQQ 211211 , / .       (2) 

 4 -
, , -

 – . -
.  

, -
. -

. -
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,  (1)  (2), , -
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. , 
 2 -

 h,  –  
. -

 (2) -
 h  2 , 

 . 
 

  1  . 
 

)sin( ,                                       (3) 

)cos(1 ,                                       (4) 

   . 
 

222 ,                                        (5) 

  R  ; 

)r(h)( 111 , 

  hC  ; 
r1  . 

 (5)  

22
1

2 OBBOrhR . 

-
 

02 222
11

2 ROBBOrBOrhh , 

  h 

222
1

2
11

4
4

2
2 ROBBOrBOrBOrh . 
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 h , 
,  

BOrOBRh 1
22 . 

 (3)  (4),  

cosersineRh 22 . 

,  2sine ,  
,  

 

coserRh .                                   (6) 

 (2)  (6), -
-

  

coserRH
QQQ 211 , .                   (7) 

 (7)  

cos
, 

                      
H
QA 1 ,   

H
QQB 21       rRC . 

, -
 [2],  

,  
, -

. ,  
, -

-
,  

.  
-
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, -
. 

, ,  (6) 
 (7), , -

,  [7], 
 . 

 (2)  (7) -
, -

 
, -

, , -
. 

-
: Q1 = 1000 3/  = 0,278 3/ , 

Q2 = 150 3/  = 0,042 3/ ,  = 2 , r = 0,71 ,  = 1500,  = 200 -
 R = 0,740   = 0,010 , -

,  
 2  h = 0,020 , 

 2 .  
, -

,  
1,0 / . , -

,  3. 

 
 

1 ; 
2  

 3   
 

 3 , , -
 (  1) -



 146 

-
,  7 . , 

-
.  

 (  2)  
-

 3,5 .  
 

 1  7 . 
-
 
 

. 
,  2  

,  
 

. -
-

. 
, -

, .  
-

 2 -
, -

 2. -
,  

, -
. -

, , , -
. 

-
 R -

 ,  
.  

: 1) R = 0,740 ,  = 0,010 ; 2) R = 0,750 ,  = 0,020 ; 
3) R = 0,765 ,  = 0,035 ; 4) R = 0,780 ,  = 0,050 ; 5) R = 0,790 ,                 
 = 0,060 .  4. 

 4 , -
.  

 (  3),  
1,5 . -

,  1,2  
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. , -

  = 70 ÷ 1200  
 1,4 , -

. , -
, , -

, .  
 

,  
-

,  
. 

 
1  R = 0,740 ,  = 0,010 ; 2  R = 0,750 ,  = 0,020 ; 
3  R = 0,765 ,  = 0,035 ; 4  R = 0,780 ,  = 0,050 ; 
5  R = 0,790 ,  = 0,060 .  

 4   
 

 (  5),  
. -

 4,  
, -

,  
, . -

, , -
, -

,  
. 

, -
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 1,1 
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 531.31.15.21+669 
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 [1]. , -
, -

, 
 

 [2]. 
,  ( . ) -

 800 -
,  

 [3]. -
-

. 
 0-5  

1%  0,4-0,7 % -
 0,4–0,7 %;  0-5  
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 14,8  10,6 %  
 1,7-2,3 % [4]. 
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I1– ; I –  
;  – . 

 
 

-
, .  

-
, -

, -
 [8]. 

 
 1. 

 1 –  

  

 
 

,  
x 1

(
), 

 
/

 

 
 

x 2
(l)

, 
 

 
 

 
-

 
x 3

(
), 

-1
 

, xi = 0 10500 0,25 8,35 
,  5648 0,09 4,95 

, xi = +1 16148 0,34 13,30 
, xi = -1 4852 0,16 3,40 

, xi=+1,682 20000 0,4 16,67 
, xi = - 1,682 1000 0,1 0,033 

 
-

 – . -
-

,  
. 

-
,  

 2.  [8]: 
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 2 -  
 
 0 1 ) X2(l1) X3( ) 1² 2² 3² 1 2 1 3 2 3 

1 +1 -1 -1 -1 +1 +1 +1 +1 +1 +1 
2 +1 +1 -1 -1 +1 +1 +1 -1 -1 +1 
3 +1 -1 +1 -1 +1 +1 +1 -1 +1 -1 
4 +1 +1 +1 -1 +1 +1 +1 +1 -1 -1 
5 +1 +1 -1 +1 +1 +1 +1 -1 +1 -1 
6 +1 +1 -1 +1 +1 +1 +1 -1 +1 -1 
7 +1 -1 +1 +1 +1 +1 +1 -1 -1 +1 
8 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 
9 +1 -1,682 0 0 2,829 0 0 0 0 0 
10 +1 +1,682 0 0 2,829 0 0 0 0 0 
11 +1 0 -1,682 0 0 2,829 0 0 0 0 
12 +1 0 +1,682 0 0 2,829 0 0 0 0 
13 +1 0 0 -1,682 0 0 2,829 0 0 0 
14 +1 0 0 +1,682 0 0 2,829 0 0 0 
15 +1 0 0 0 0 0 0 0 0 0 
16 +1 0 0 0 0 0 0 0 0 0 
17 +1 0 0 0 0 0 0 0 0 0 
18 +1 0 0 0 0 0 0 0 0 0 
19 +1 0 0 0 0 0 0 0 0 0 
20 +1 0 0 0 0 0 0 0 0 0 
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                                             2022 0kkN k ,                                   (3) 
 

  k = 3-    ; 2k
 = 8 – -

 ( )  1…8 ; 
2k = 6 – ,  9…14 -

 (  = 42
n =1,682); k0 = 6 – -

 (  15…20).  
-

,  
-

, , -
 

. -
, 

, -
 [9]: 

 

                                     N

yy

y

j

N

j
j

2

1
)(

1
,                                       (4) 

 
 y  = b0 – ; N –  

;  – . 
 

 
,  

: 
 

                             3
3

2
3

1 10538,010154,0 xxy .                                (5) 
 

 5 , , -
-

. ,  
 x1,  5. 

 x3( ), ,  
 y1 ( )  (5),  

 x2(l) : - 1,682; 0; 1,682.  (5) : 
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3
33

11 10538,010260,0 xy , (  x2 = - 1,682); 

                              3
3

12 10538,0 xy , (  x2 =  0);                              (6) 

3
33

13 10538,010260,0 xy , (  x2 = 1,682). 
 

 

 1 -  y11 – y13  
 x3 ):  - y11;  - y12; - y13. 

   (6)    y11 
-  y13  ( . 1).  

: -1,682; -0,841; 0; 0,841; 1,682. 
 1 , -

 y1  x3 )  (  y11  y13), -
.  x2(l)  0 -

 (  y12). 
 x2(l), ,  

 y1 ( )  (5),  
 x3 ) : - 1,682; 0; 1,682.  (5) -

: 
 

3
2

3
1 10013,110154,0 xy , (  x3 = - 1,682); 

                               2
3

1 10154,0 xy , (  x3 =  0);                              (7) 
3

2
3

1 10905,010154,0 xy , (  x3 =  1,682); 
 (7)  y14 - y16. 

            (  2):       
-1,682; -0,841; 0; 0,841; 1,682. 
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 2 ,  y1  
x2(l)  (  y14 -  y15), .  

-
, . 

 

 1 -  y11 – y13  
 x3 ):  - y11;  - y12; - y13. 
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 1 –  13,8  
(780×1210)/(680×1120)×2500  
(110…160)×1050  ( ) 

 
 

 
 

 
) 

 
) 

 
) 

  780×1210   
1  680×1210 100 - 
2  630×1210 50 - 
3  590×1210 40 - 
4  540×1210 50 - 
5  500×1215 40 5 
6  450×1230 50 5 
7  410×1235 40 5 
8  360×1230 50 5 
9  320×1235 40 5 
10  270×1240 50 5 

 
11 II 1130×270 110 - 
12 II 980×280 150 10 

 
13  240×1015 40 35 
14  190×1040 50 25 
15  150×1060 40 20 
16  115×1072 35 12 

 2 –  13,8  
(780×1210)/(680×1120)×2500  
(170…270)×1050  ( ) 

 
 

 
 

 
) 

 
) 

 
) 

  780×1210   
1  680×1210 100 - 
2  630×1210 50 - 
3  590×1210 40 - 
4  540×1210 50 - 
5  500×1215 40 5 
6  450×1230 50 5 
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 2 
 
 

 
 

 
) 

 
) 

 
) 

7  410×1235 40 5 
8  360×1230 50 5 
9  320×1235 40 5 

10  270×1240 50 5 
 

11 II 1130×270 110 - 
12 II 1000×280 130 10 

 
13  240×1040 40 40 
14  190×1060 50 20 
15  175×1072 15 12 

 3 –  13,8  
(780×1210)/(680×1120)×2500  
(280…320)×1050  ( ) 

 
 

 
 

 
) 

 
) 

 
) 

  780×1210   
1  680×1210 100 - 
2  630×1210 50 - 
3  590×1210 40 - 
4  540×1210 50 - 
5  500×1215 40 5 
6  450×1230 50 5 
7  410×1235 40 5 
8  360×1230 50 5 

 
9 II 1130×360 100 - 

10 II 1000×370 130 10 
 

11  320×1040 50 40 
12  285×1072 35 32 
 

-
,  
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,  [1–3]: 

1) ,  
, -

: 
-

, -
 – ,  

;  
, -

.  ( h), 
,  

: 

                                h f D0,0513 1,361 0,0188
H H H

,                            (1) 

 f  –  
; 

D – ; 
 – . 

2)  
,  

, -
 – , -

;  
, -

. 
, -

 
. 

 1–3  
13,8 ,  

, ,  
 (  13,8  

(780×1210)/(680×1120)×2500 -
 100 ) :  

 ( h2,4,6,8,10 = 50 ) , 
 

 ( h3,5,7,9 = 40 ) – , -
. 

-
, . 

 « »  



 168 

13,8 -
,  ( )  

-
,  – .  1  

 (  13,8  (780×1210)/(680×1120)×2500 
 90 ),  
.  

-
 

,  
), , , .  
,  

-
   (110…320)×1050  

 13,8 ,  4–6. 
 4 –  13,8  

 (780×1210)/(680×1120)×2500  
 (110…160)×1050  ( ) 

 
 

 
 

 
) 

 
) 

 
) 

  780×1210   
1  680×1210 100 - 
2  640×1210 40 - 
3  590×1210 50 - 
4  550×1210 40 - 
5  500×1215 50 5 
6  460×1230 40 5 
7  410×1235 50 5 
8  370×1230 40 5 
9  320×1235 50 5 
10  280×1240 40 5 

 
11 II 1130×280 110 - 
12 II 980×290 150 10 

 
13  240×1015 50 35 
14  200×1035 40 20 
15  150×1060 50 25 
16  115×1072 35 12 
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 5 –  13,8  
 (780×1210)/(680×1120)×2500  

 (170…270)×1050  ( ) 

 
 

 
 

 
) 

 
) 

 
) 

  780×1210   
1  680×1210 100 - 
2  640×1210 40 - 
3  590×1210 50 - 
4  550×1210 40 - 
5  500×1215 50 5 
6  460×1230 40 5 
7  410×1235 50 5 
8  370×1230 40 5 
9  320×1235 50 5 
10  280×1240 40 5 

 
11 II 1150×280 90 - 
12 II 1000×290 150 10 

 
13  240×1040 50 40 
14  200×1060 40 20 
15  175×1072 15 12 

 6 –  13,8  
 (780×1210)/(680×1120)×2500  

 (280…320)×1050  ( ) 

  
 

 
  ( )  ( )  

) 
  780×1210   
1  680×1210 100 - 
2  640×1210 40 - 
3  590×1210 50 - 
4  550×1210 40 - 
5  500×1215 50 5 
6  460×1230 40 5 
7  410×1235 50 5 
8  370×1230 40 5 
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 6 
 
 

 
  ( )  ( )  

) 
 

9 II 1140×370 90 - 
10 II 1000×380 140 10 

 
11  320×1040 60 40 
12  
13  285×1072 35 32 

 
, -

 12  ( . 6),  
 13 -

. , -
 

 12  
 13 , -

 
. 

,  
»  ( . 7, 8), ,  

-
, -

 
. 

 7 –  9,3  
(700×760)/(825×765)×2350              
318 × 318  ( ) 

 
 

 
 

 
) 

 
) 

 
) 

  825×765   
1  740×765 85 - 
2  660×765 80 - 

 
3  700×660 65 - 
4  630×665 70 5 
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 7 
 
 

 
 

 
) 

 
) 

 
) 

 
5  585×640 80 10 
6  505×650 80 10 
7  435×660 70 10 
8  365×670 70 10 

 
9 I 595×375 75 10 

10 I 520×385 75 10 
11 I 440×395 80 10 
12 I 355×405 85 10 

 
13 I 355×365 50 10 
14 I 310×375 45 10 

 
15 II 323×323 52 12 

 8 – 10  
(930×810)/(750×630)×2350  
310 × 310  ( ) 

 
 

 
 

 
) 

 
) 

 
) 

  810×930   
1  690×930 120 - 
2  620×935 70 5 

 
3  810×620 125 - 
4  720×620 90 - 
5  630×630 90 10 
6  540×640 90 10 
7  450×650 90 10 
8  360×660 90 10 

 
9 I 600×370 60 10 

10 I 520×380 80 10 
11 I 450×390 70 10 
12 I 360×400 90 10 
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 8 
 
 

 
 

 
) 

 
) 

 
) 

 
13 I 345×370 55 10 
14 I 290×380 55 10 

 
15 II 315×315 65 25 
 

 « »  
, -
, -

-
.  
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 669:658.52: 62 - 2 
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,  
 (F1 – F2)  .  

 
, ,  

, -
. 

-
, -

, . 
, -

 (Al, Fe, Ni .)  
. 

 50  5-
6 . -

 
1202.. 

-
 ( ) -

. -
, 
-

 50-60%.  
 10 -

 ( -
 0.95)  .  

 3-5%. 
-

:  - ,  – .  
 Al, Ni, W  Bi. 

, ,  
 [3]. 

 1  
. ,   

 [4] , -
F,   F  -

  N/V. 
 1 ,    

 
.  

, -
 – . 
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 1 -  

, ,   
Ni, W, Bi, Al  F 

 
F 
 

N/V 
1028 3 

Al Ni W Bi 
Be 3.92 14.3 24.7 + 4 + 74 - 10 + 170 
Al 4.25 11.7 18.1 0 + 34 - 6 + 130 
Ti 3.95 - - - 6 + 16 - 30 + 130 
Fe 4.31 11.1 17.0 + 24 + 80 + 210 + 130 
Co 4.41 - - -  40 + 20 - 70 + 20 
Ni 4.50 - - - 24 0 - 400 + 380 
Cu 4.40 7.0 8.47 + 4 + 20 + 2 +350 
Zn 4.24 9.47 13.2 + 6 + 40 + 3 + 110 
Mo 4.30 - - + 8 + 48 + 12 + 110 
Cd 4.10 7.47 9.27 + 2 + 52 + 6 + 140 
Sn 4.38 10.2 14.8 + 3 + 8 - 4 + 70 
Sb 4.08 10.9 - + 2 +350 + 150 + 780 
Ta 4.12 - - + 4 + 30 - 10 + 180 
W 4.54 - - + 6 + 100 0 + 400 
Pt 5.32 - - 0 + 52 - 100 + 380 
Pb 4.00 9.47 13.2 0 + 4 - 8 + 90 
Bi 4.40 9.0 - - 450 - 800 - 300 0 

 
 [2,3],    

  F  
. ,   F  , -

,  1.07 ,  
 250  18  – . 

 
. ,  
 (4.31  4.30 , ),  

, , -
. 

-
,  

, . -
: Sb. W, Fe, Be, Cd, Pt, Mo, Zn, Al, Ta, Cu, 

Co, Ti, Sn, Pb, Bi. ,  
  [2]. 
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, , . -
 2. 

 2 -  
 

, ,   
Ni Fe W Bi 

     
 20 +102 - 10 +36 +300 

20  +96 - 6 +22 +90 
20 13 +90 - 36 +20 +190 

08 17  +130 - 36 +52 +150 
14 17 2 +170 - 18 +40 +240 

12 18  +106 - 64 - 6 +170 
20  +80 - 76 +2 +250 
30  +92 - 40 +3 +240 

03 18  +90 - 52 +2 +100 
60 2 +112 - 40 +20 +450 

     
13 +140 - 16 +24 +100 

15 +90 - 4 +14 +50 
15  +140 - 30 -8 +70 
18 +130 - 32 +20 +90 
9 +146 - 4 +24 +140 

5 +140 - 4 +28 +130 
12  +164 - 2 +22 +170 
12 1 +160 +2 +76 +300 

 +120 - 22 +14 +130 
 +65 - 88 +6 +210 

95 18 +140 - 4 +34 +510 
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13

 

08
17

 

14
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12
18

9
 

20
2

4
 

03
18

9
5

 

30
 

60
2 

20  - + ++ ++ - + + + ++ 
20  -  - ++ ++ - + - - ++ 

20 13 + -  ++ ++ + + - - ++ 
08 17  + + ++  ++ + ++ ++ ++ ++ 

14 17 2 ++ ++ ++ ++  ++ ++ ++ ++ ++ 
12 18  - - + + ++  + + + ++ 
20  + + + ++ ++ +  + + ++ 

03 18  - - - ++ ++ + +  - ++ 
30  + - - ++ ++ + + -  ++ 

60 2 ++ ++ ++ ++ ++ ++ ++ ++ ++  
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-
  

(Al2O3 2SiO2 2H2O) .  
 1.  

 1 –  

 
,  , % 

 

  
 

  
 

  
 

1 90 10 - 
2 80 - 20 

 

    
  

3 80 20 - 
4 90 - 10 

 
 

9...16%.  2...6%.  
 « », -

-
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-
. -

 3 ,  30 -
. -

. -
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) ,  
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. -
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,  2. -
 

, . 

 2 –     (t  = 1720° ) 

  + 15% -
 100% 

 
 

 
 

 
.1

 

 
, 

%
 

, 
 

 
, 

%
 

, 
 

, 
-

 
 

13
00

2
 

 
1 5…7 241 9…12 400 15 
2 6…8 247 10…14 400 15 

 
3 8…11 210 12…16 300 7 
4 6…9 230 11…17 300 9 
 

 (  2),  1,3 – 1,6 
-
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-

, -
. -
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-
 

 « » -
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 ( Mn  27,6%; Fe  3,6%; 2SiO  32,9%; 
CaO  5,08%)   ( Mn  15,97%; Fe  2,06%; 2SiO  33,06%; CaO  
34,08%)  45,5 /  
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=383,067–0,482956 t –1,172772 t +0,000153 2t +0,000625 t t + 0,00552 2t  

 1 –  
 

 
= 0,0547 t –61,321, R= 0,77; . = 0,0648 t –78,886, R= 0,94. 
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1 – ; 
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, % 
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, . 

 
 

 
 

, 0  
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-

 
 “–“ 

 “+”), 0  
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, 
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. . 
 Mn Si Mn Si   

 “–”, 
 “+“ 

  
, % 

1 1275 2 4,53 0,760 24 83 9,0 33,0 0,532 1,024 -48,1 
2 1365 47 7,58 1,206 31 25 27,0 24,0 0,827 1,234 -32,9 
3 1498 84 6,83 1,047 21 15 15,0 12,0 0,482 1,067 -54,8 
4 1340 40 7,3 1,073 24 22 16,5 16,5 0,695 0,797 -12,8 
5 1440 99 12,25 1,426 59 - 62,0 - 0,576 1,533 -62,4 
6 1381 53 7,30 1,376 45 12 43,4 16,1 2,286 1,392 64,3 
7 1357 100 8,00 1,914 38 - 21,7 - 0,979 0,595 64,3 
8 1415 70 9,53 1,243 38 24 39,0 24,0 3,977 1,574 152,8 
9 1406 32 8,33 1,042 - - - - 1,291 0,337 283,7 

10 1415 25 6,75 0,879 21 4 26,5 5,9 0,856 0,941 -9,1 
11 1431 37 7,25 1,037 23 3 20,6 2,9 0,935 0,810 15,3 
12 1398 102 12,92 1,022 23 14 18,0 12,0 0,264 0,897 -70,6 
13 1390 73 15,55 1,281 22 8 30,0 12,0 0,900 1,082 -16,8 
14 1406 118 14,32 1,167 26 14 30,0 18,0 0,377 1,263 -70,2 
15 1398 54 10,87 1,187 18 3 15,0 3,0 0,353 0,643 -45,2 
16 1481 50 7,67 1,349 51 31 29,7 23,01 0,943 1,597 -41,0 
17 1490 81 9,42 1,618 42 9 36,2 9,9 1,310 1,416 -7,5 
18 1490 -11 5,58 1,183 82 - 34,0 - 1,108 1,107 0,1 
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 1 2 2 2n nS sin sin (sin f cos ) qL
N V V  ,  (1) 

  – ; 
N – ; 
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 – , ; 

-
; 

 – ; 
f –  – ; 
L – . 
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 5 ,  15 – 17% , -

,  
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 (  0 – 5 )  1%  
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 « » . 

 « » , -
 25 % -
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   R2 = 0,6101. 
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20  40  60  

11 0,1 5,1 2,4 2,05 1,9 
6 0,29 6,0 2,2 1,6 1,5 
9 0,45 3,3 1,2 1,17 1,1 
12 0,58 5,75 2,07 1,37 1,3 
5 0,66 5,7 2,1 1,7 1,5 
7 0,78 4,6 1,2 1,17 1,13 
8 0,8 4,2 1,67 1,3 1,23 
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IMPLEMENTATION OF PARALLEL ACTIVE POWER FILTER IN 
THE NONIDEAL POWER GRID 

This paper is devoted to the implementation of a parallel active power 
filter prototype in nonideal power grids. The control algorithm is described 
and realized. Simulation and experimental results proved the theoretical 
prediction. Some guidelines are presented in the conclusion. 
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Introduction.  
Enhanced quality requirements for the mains current supplied by the 

power network require devices compensating the reactive power in both the 
fundamental frequency and higher harmonics. Such devices can be classi-
fied into passive filters, active filters (AF), their combinations, and hybrid 
filters [1, 2]. In systems with the spectral composition of the load current 
constantly changing over a wide range, a passive filter-based solution be-
comes inefficient. The principal advantage of active filters is in their ability 
to compensate a wide spectrum of higher harmonics. The design of all ac-
tive filters includes a storage element, a converter and a charger [1-3]. Fig-
ure 1 represents implementation of a parallel active power filter (PAPF) in a 
nonideal power grid. 
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Figure 1 - A nonideal power grid with a PAPF 

Active filters exist in a large variety of topologies [1-4], a specific to-
pology being selected depending on the type of the load. They allow com-
pensation of a wide spectrum of the load current by means of control, al-
though they are not free of shortcomings - namely, a limited maximum am-
plitude of reactive power fluctuations and the complexity of implementation.  

The latter issue becomes more urgent in Ukraine because of increasing 
power quality demands for power energy consumers. Energy efficiency of 
Ukraine’s power distribution and consumption systems is at least three times 
lower than in European requirements.  

Numerous articles are devoted to the shunt active filters that contain 
nothing but theoretical description [5, 6]. 

At the same time this problem should be solved taking into account 
Ukraine’s real time power grid conditions. Old power distribution equipment 
cannot be replaced immediately, but the efficiency should be increased. 

This paper covers practical implementation of a PAPF in a nonideal 
power grid. The power grid in the point common connection (PCC) is repre-
sented by a three-phase power transformer with nonideal parameters. The 
primary source is represented by an induction voltage regulator adjusted to 
the 133 V standard. As a result, the power grid has apparent nonideal pa-
rameters. Focus is on the behavior of a PAPF in such PCCs.  

Theoretical, simulation and experimental results are shown. Some 
guidelines are presented in the conclusion. 
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Control system.  
The control system is based on the power balance method [7]. Figure 2 

presents a block diagram of a control system for a PAPF. The control system 
consists  of  a  measurement  block,  a  reference  current  definition  block  and  a  
switch control block.  

The main idea of the power balance method is to maintain the DC volt-
age level across the capacitors. The input values of the regulator enter the in-
stantaneous value of the voltage across the capacitors (VDC1,  VDC2) and the 
reference voltage VREF, equal to the necessary values of the voltage. In order 
to eliminate voltage pulsations across the capacitors, only the constant com-
ponent of the voltage is used. Further, an error on the voltage will be given to 
the PI regulator whose output determines the amplitude of the reference cur-
rent. The form of the reference current is determined by the supply voltage, 
as a result, the current is in-phase to the voltage. Further, the reference cur-
rent will be given to the switch control block. The switch control block is 
built according to the direct current control method. 

  

 
 

Figure 2 - Control system structure of a PAPF 

Thus, transfer of the necessary active power from the grid is ensured. 
In the steady state mode the value of an error is equal to zero, values from the 
output of the integrator are constant. In this case the power consumed by the 
load is equal to the power that is consumed from the generator.  

The main advantage of the proposed algorithm is in the reduced num-
ber of current sensors. Taking into account the EMC problem that usually is 
present in the real system, the reduced number of measurement values in-
creases the stability of the control system. For example, control systems 
based on the PQ theory are less feasible because they demand more meas-
urement elements.  

 
Simulation results.  
A simplified equivalent circuit of a power grid for one phase is shown 

in figure 3a. The induction voltage regulator is substituted by the voltage 
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source ea, the internal resistances R0 and the internal leakage inductance L0. 
The transformer is substituted by the equivalent circuit with primary and sec-
ondary internal resistances R1 and R2, primary and secondary internal leakage 
inductances L1 and L2 and magnetizing inductance LM. We assume that these 
parameters are equal in all phases. 

A PAPF is represented taking into account the internal inductance re-
sistance Ra and transistor parameters. Nonlinear load is represented by a pas-
sive rectifier with a capacitor output filter that is one of the worst cases for a 
power grid. 

Equivalent circuits for switching transistors are shown in Figures 3b 
(T1 is opened) and 3c (T2 is opened).  
 

 

Figure 3 – Equivalent circuits of a nonideal power grid  

From the analysis of equivalent circuits it is evident that active filter 
commutation disturbs the output transformer voltage shape. We can write: 

,
2

)( 22
DCC

aC
C

LS
V

dt
diLRRi

dt
diLe    (1) 

,
2
DCC

aCS
V

dt
diLRiV     (2) 
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.SS VVe      (3) 

Assuming that the voltage source eS has a pure sinusoidal shape we can ex-
press the relative voltage distortion 

Se
V  by 

2
)( 22

22

DCC
aC

C
L

C
C

L

S V
dt

diLRRi
dt

diL

Ri
dt
diL

e
V .   (4) 

As it can be seen from equation (4), relative voltage distortion depends 
on the DC capacitor voltage and the ratio between the leakage inductance of 
the transformer and the inductance of the compensator. The lower the leakage 
inductance the lower the distortion is. 

In order to verify the presented control algorithm and the analytical 
prediction the MATLAB simulations were performed. 

The passive components of the compensator and the minimum fre-
quency of the commutation of power switches with the direct control method 
were calculated according to [8]: 

,6.0
985021251.0

380
6
144

1
mF

VVK
QC

mDC

m    (5) 

,2.2
102.1

98125
4'

1 mH
I

VVL
m

mDC

   
(6) 

where: 
mQ  – amplitude of the pulsation of the reactive power in the three-

phase network; 
 – the relative duration of the pulsation of the reactive power; 
 – network frequency;  

mV  – amplitude value of the phase voltage; 
DCV  – value of voltage on the capacitor; 

K  – ripple factor of voltage on the capacity; 
mI '  – maximum value of the rate of current changing. 

It should be noted that an additional RLC passive filter was used in the 
measurement system to obtain the reference voltage shape.  
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The first simulation diagrams shown in figure 4 correspond to the idle 
power grid mode (figure 4a)  and  the  nominal  power  mode  without  a  PAPF 
(figure 4b). 

 

 

Figure 4 - Simulation diagrams without a PAPF 

During the idle mode, primary and secondary voltage shapes are purely 
sinusoidal. After the load connection, voltage shapes are greatly disturbed. It 
shows the influence of the nonlinear load on the power quality in the power 
grid with nonideal parameters. The total consumed power is P1 = 1300 W, on 
the secondary side is P2 = 1050 W. As a result, the efficiency of the chosen 
transformer  is  about  80%.  Voltage  and  current  THD  on  the  secondary  side  
are about 19.5% and 47.3%, correspondingly. 
The second simulation diagrams in figure 5 shows power grid conditions 
with a PAPF. 

The reference phase voltage is shown in figure 5a. The compensator 
current is represented in figure 5b. The primary and secondary power grid 
currents are shown in figure 5e. The reference voltage and source current 
THD on the secondary side are about 28.4% and 18.7%, respectively. We can 
see that after the inclusion of the PAPF, the current shape is improved but the 
voltage shape is impaired. It is proved by the secondary and primary winding 
voltage (figures 5b and  5d). 

The DC link voltage is shown in figure 5f that proves the steady state 
mode. 
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Figure 5 - Simulation diagrams with a PAPF  

The total consuming power on the primary side is increased to 
P1 = 1950 W, on the secondary side to P2 = 1450 W. The output consuming 
power is about 1340 W. As a result, PAPF efficiency is about 92%. It should 
be noted that modeling losses parameters of a PAPF correspond to the worst 
real IGBT transistors that can be used in such systems. The frequency of 
commutation is 10 kHz. 

Simulation parameters and results are summarized and shown in Ta-
ble 1. 

Table 1 - Simulation parameters and results 
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Experimental results 
A laboratory prototype is shown in figure 6. It consists of a transformer 

(figure 6b), a nonlinear load (three-phase rectifier, capacitor, resistor) and a 
PAPF. The PAPF is separately shown in figure 6a and consists of an inverter, 
optically isolated drivers for IGBTs, inductors, capacitors, measurement and 
control systems.  

 

 

Figure 6 - Laboratory prototype of a PAPF 

An inverter is built on BSM75GB120DLC 1200V/75A IGBT transis-
tors. Hall effect current sensors and optically isolated voltage sensors repre-
sent the measurement system. The digital control system is based on the digi-
tal signal processor TMS320F28335.  

An induction regulator is used as a primary voltage generator. A serial 
buck transformer was used like a secondary voltage source. Leakage induc-
tance and internal resistance of the secondary winding are 1.8 mH and 1.5 
Ohms, respectively. The nominal transformer power is 2.5 kW, turns ratio 
1.35. 

Experiments with the PAPF were performed according to the simula-
tion parameters (figure 7). Control was realized by the direct current control 
method at 10 kHz switching frequency. 

It is evident that the voltage and the current are not of purely sinusoidal 
shape. It is explained by nonideal power grid parameters. 

The  consuming  primary  power  without  a  PAPF  was  equal  to  
P1=3·115 V·3.9 A=1345 W. The consuming power in the load was 
POUT = 1010 W. Transformer efficiency was about 75 %. 
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Figure 7 - Experimental results of a PAPF 

 
In  the  steady  state  mode  with  a  PAPF the  rms  phase  voltage  VS2 and 

current IS2 were equal to 83 V and 5.3 A, respectively.  
The output DC voltage VOUT was equal to 195 V and the load current 

IOUT to 6.1 A. As a result, the output consuming power increased to 
POUT = 1190 W. Taking into account the total input consuming power 
P1 = 1720 W and the secondary winding consuming power 
P2 = 3·83·5.2=1295 W, it can be concluded that transformer efficiency was 
about 75 %. The PAPF efficiency was about 91 % that is close to the simula-
tion results. 

 
Conclusions 
This paper presents a PAPF implementation prototype in a nonideal 

power grid. The power balance based control algorithm is described and real-
ized. Voltage distortion as the main problem in similar power grids was ana-
lytically estimated. Simulation and experimental results proved the theoreti-
cal prediction. A PAPF cannot be an effective solution in power grids where 
leakage inductance is close to the active filter inductance. In such systems a 
PAPF improved current quality and total power quality slightly. Total con-
suming power had increased (up to 30 %), the reactive power did not de-
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crease significantly. At the same time voltage THD level increased. In order 
to improve voltage quality an additional serial active power filter is required. 
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ABSTRACTING 
 

CHAPTER “DEVELOPMENT OF MINERAL DEPOSITS” 

 
Okalelov V.N., Frumkin R.A. Homogeneity estimation methods for 

coal layers bedding conditions. 
Algorithm on homogeneity estimation of cool layers' bedding conditions is 

designed with regard to determination the advantages of their first-priority devel-
opment. 

Keywords: geological conditions, homogeneity. 
 
Okalelov V.N. Analysis of designed and active mine tunnels net-

works and the main characteristics of mines’ operation. 
Information about mine tunnels length in operating coal-mine plants and 

their progress data is given. 
Keywords: mine tunnels networks, coal mines. 
 
Antoschenko N.I., Okalelov V.N., Bubunets Yu.V. About the ne-

cessity of developing scientific forecasting principles of gas emission dy-
namics from contiguous coal seams. 

The relevance analysis of the well-known forecasting methods for gas 
emission from contiguous coal seams experimental data is made and the ne-
cessity of developing a fundamentally new method of gas emission dynamics 
forecasting is substantiated. 

Keywords: gas emission forecasting, contiguous coal seams, worked-
up seam, worked-over seam. 

 
Okalelov V.N., Pavlov V.I. A priori analysis of factors being con-

sidered during optimization of mine tunnels networks. 

Substantiation methods for the list of factors which significantly influ-
ence the topology on mine tunnels network are presented. 

Keywords: factors, mine tunnels networks. 
 
Dolzhikov P. N., Paleychuk N. N. Rationale for geometric parame-

ters workings in the zone intense fracturing by numerical methods. 
The results of numerous studies on the justification of geometrical pa-

rameters of reservoir development workings of the Eastern Donbass under 
intense fracturing. By means of the finite element method of three considered 
forms of cross-section studies the optimal shape of the cross-section reservoir 
working for the considered geological conditions - ovoid displaced relative to 
the center vertical axis.  
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Keywords: workings, cross-section, finite element method, the optimal 
form, stress-strain state.  

 
Antoschenko N.I., Okalelov V.N., Kulakova S.I.  Model of gas 

emission during the initial period of operation of cutting sites in the coal 
mines. 

Theoretical model of gas emission into wells when face moving away 
from cut-off excavation is presented, which considers parameters of develop-
ing the working face, process of displacement of work-up rocks and methane 
desorption from coal in close seams. 

Keywords: gas emission, degassing, wells, process of displacement of 
work-up rocks, displacement speed. 

 
Okalelov V.N., Frumklin R.A., Bubunets Yu.V. Prognosis making 

for methane abundance in working face. 
Prognosis methods of expected methane-abundance values of working face 

are studied considering prognosis values of methane content in coal layers taking 
note of errors in its determination basing on geological survey. 

Keywords: prognosis, methane abundance. 
 
Frumkin R. A., hepurnoy D.S.  Problems of safety and efficiency  

of conduct of mountain works on coal mines. 
The open questions of the operating system of providing of safe and ef-

fective conduct of mountain works on mines and possible directions of their 
overcoming are expounded. 

Keywords: mountain works, safety, efficiency. 
 
Kir’yazev P.N., Averin G.A., Docenko O.G. Determine the de-

pendence of temporal change modulus of deformation against to advance 
rate of face.  

The article gives a data of temporal change modulus of deformation 
against to advance rate of face. 

Keywords: modeling; modulus of deformation; caved goaf; advance 
rate of face. 

 
Shulgin P.N., Zayev V.V., Raspopina V.V.  Laboratory researches 

of burning area of coal bed using the method of electro-hydrodynamic 
analogies. 

The results of laboratory researches are presented, the dependences de-
scribe character of distribution of temperature in air space during gasification 
(incineration) of coal bed are obtained. 
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Keywords: gasification, power of layer, electro-hydrodynamic analo-
gies, high temperature area, physical model. 

 
Gapieiev S.N., Starotitorov I.YU. Numerical simulation of hetero-

geneous rocks in a controlled destruction terms. 
The methodology and algorithm simulation of rock samples deforma-

tion in the controlled destruction mode are described. Show that you can get 
the  full  stress-strain  diagram  of  the  rock,  which  fits  very  close  to  real  dia-
grams, and does not use difficult laboratory experiments. For this when using 
the algorithm properties in the model should be distributed in accordance 
with the lognormal distribution law. 

Keywords: Numerical methods, the beyond deformation of rocks, full 
diagram, simulation, algorithm. 

 
Musienko V.N. Justification mechanism frontal drag in mine 

workings. 
  A thermodynamic study the mechanism of interaction of the air flow 

with a solid barrier. 
Keywords: gas dynamics, boundary layer, a head-on aerodynamic 

drag of mine workings. 
 

CHAPTER “METALLURGY” 
 
Novokhatskiy A.M., Karpov A.V. Anthracite distribution on gicht 

the blast furnace at various systems of loading. 
The scheme of loading of anthracite on gicht according to which coal 

is always loaded with the first skip eisenmineral, between coke and agglom-
erate  layers  is  resulted.  The  distribution  scheme  gattierung  on  gicht  is  pre-
sented a blast furnace. The design procedure of the expense of anthracite, on 
the basis of its interaction with FeO is resulted.  

Keywords: anthracite, loading system, iron restoration, distribution of 
materials, gicht. 

 
Petryshov S.N., Rysanov I.F., Maslyakov E.S. Investigation of laws 

of distribution of coal duston air section of the jet containing flammable 
mining sinter. 

Regularities of the distribution and motion of the particles of pulver-
ized coal in an air stream, the effect of flow rate (velocity) of air to form a jet. 

Keywords: coal dust, flame, incendiary horn, sintering charge. 
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Smirnov A.N., Shutov I.V., Spiridonov D.V., Kuberskiy S.V., 
Smirnov Ye.N. Evaluation of physical and mechanical properties refined 
copper as a material for working mold walls CCM. 

A comprehensive analysis of the physical and mechanical properties 
for the thick plates from fire refining copper had been completed. It was 
shown the possibility of their application as construction material for the 
walls of the molds continuous casting machines. 

Keywords: copper, secondary materials, fire refining process, the im-
purities, the electrical conductivity, thermal conductivity, mechanical proper-
ties, oxidation, heat transfer, the material for mold. 

 
Grygor’ev S.M., Petryschev A.S. Perfection of the method of defi-

nition of degree of restoration of vanadium-contain oxide raw materials. 
Phase transformations into process carbothermic restoration of vana-

dium oxide V2O5 are investigated. The high probability parallel carbide-
forming along with metallization is revealed. Fractographs and results of the 
x-ray microanalysis have confirmed and have specified a picture of phase 
transformations. On the basis of a complex of researches the express method 
of definition of degree of restoration vanadium-contain raw materials, 
providing productivity increase at 10-12 time in comparison with known 
analytical ways and meeting express analysis requirements is developed and 
tested. 

Keywords: probability of reactions, phase transformations, carbother-
mic restoration, carbide-forming, an express method. 

 
Satonin A.V., Borovik P.V., Petrov P.A., Strichenko S.M. Study of 

cross-energy-power parameters separation of scissors continuous casting 
billet. 

Experimental studies of the cutting process of continuously square bil-
lets in the laboratory scissors, depending on the shape and location of the 
knife profile and established their influence on the maximum amount of 
power cutand the work expended in the division.  

Keywords: scissors, cutting force, assorted billet. 
 
Cheban V.G. About the speed mode of the liquid in the pressure 

head semiring channel filter with circular cylinders. 
The analysis of character of change of longitudinal speed in semiring 

pressure head channels of hydrodynamic filter of a liquid from firm pollution 
with circular cylinders and cross-section giving of a liquid is resulted. 

Keywords: the speed mode, the pressure head channel, the circular 
cylinder, longitudinal speed, a filter. 
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Levchenko O. A. Modelling of influence of single-roll toothed 
crusher functioning parameters to the dynamics coefficient.  

Mathematical model which describes change of dynamics gang coeffi-
cient during agglomerate’s crushing in a single-roll toothed crusher is ob-
tained that allows to avoid resonance rates during the crushing.  

Keywords: agglomerate, crusher, dynamics coefficient, polynomial 
model, multifactor planning, dynamics. 

 
Brevnov A.A. Use of division of the cleared fluid flow in hydrody-

namic filter with the curling of the flow. 
The question of ground and calculation of hydrodynamic filter, using a 

curling of a flow in a working cavity taking into account the division of the 
cleared fluid flow is considered. 

Keywords: the hydrodynamic filter, a flow curling, area of filtration, 
fluid velocity, equations of  Navier-Stokes. 

 
Denischenko P.N. Metal economy ingots rolling schedules.  
The analysis of the existent bloom and slab rolling schedules from the 

ingots in blooming mill department of PC «AISW» in the aspect of metal 
economy is carried out. The possibility to increase the output of prime yield 
is presented during elaboration the rolling schedules basing the principle of 
asymmetrical distributing of drafting out between even and odd passes.  

Keywords: bloom, slab, ingot, clipping, output of prime yield. 
 
Ershov V.M.  Triboelectric method of control of metal materials. 
Experimental results on the application of triboelectric effect for sort-

ing of steel chemical composition and brands. 
Keywords: triboelectric effect, metals, steel, sorting by brand. 
 
Yefimova V.G., Pilipenko T.N., Yefimov G.V., Maksuta I.I. Physi-

cal and chemical features of wear of refractories in melts. 
This  article  discusses  the  complex  physical  and  chemical  process  of  

corrosion of refractory material with liquid melt. The main factors affecting 
the intensity of erosion and corrosion.  

Keywords: erosion - corrosion effects, refractory materials, diffusion, 
closed season, lining, resistance to melt metals. 

 
Kozachishen ., Kozachishena E.S. Determination of crosspiece 

spindle strengthening parameters. 
Crosspiece spindle strengthening parameters are determined; to raise 

stub load capacity engineering changes are made. Design calculation is made 
to confirm crosspiece safety margin increasing. 
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Keywords: spindle, cross-piece, fork, rolling bearings. 
 
Sotnikov A.L.,  Rodionov N. A. Balancing lever swinging  mecha-

nism of mold caster.  
The article considers various ways to balance the swinging mechanism 

of  the  crystallizing  dish,  given  characteristics  of  their  strengths  and  weak-
nesses, and discusses future prospects for improving the some types of sys-
tems of balancing.  

Keywords: mold caster, systems of balancing, swinging mechanism. 
 
Dorogoy E.V., Popov G.N. Effect of conical and tilt angle of drum 

granulator on laws of motion material in its space. 
The analysis of the material distribution in the model space of 

cylindrical and conical granulators  with different tilt angles and different 
opening of the cone was done. Conclusions are made. 

Keywords: cylindrical granulator, conical granulator, sintering charge, 
the distribution of the material. 

 
Protsenko M.Y., Kubersky S.V., Esselbah V.S. Comparative analy-

sis of metal recovery efficiency by deep arc reduction and with the help 
of ferroalloys. 

The major heads of expenditure which occur upon doping the molten 
metal by the deep-arc recovery method were analyzed and its quite high effi-
ciency comparing to the traditional ferroalloys was proved. 

Keywords: deep-arc recovery, silicomanganese slag, manganese, sili-
con, heads of expenditure, ferroalloys, alloying. 

 
Silaev D.A., Uljanickj V.N., Levchenko E.P., Galich V.A. An in-

crease of efficincy production of agglomerate is by  modernization of 
equipment of growing of agglomerate shallow. 

Opportunities and the basic directions of development of a design one 
a gear crusher are considered with the purpose of improvement of quality of a 
ready product. 

Keywords: production of agglomerate, charge, agglomerate, pie  of 
agglomerate, crushing, crusher, faction. 

 
Kovalenko O. A. Investigation of the tool initial roughness impact, 

being hardened by electric-spark alloying on wear resistance of stamps 
tools. 

The relationship between the initial and final roughness of tool steel 
U8 surfaces used for manufacturing of separation stamps was analyzed, 
which in order to improve wear resistance was covered with hardening cover-
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ing using the electric-spark alloying. It is proposed a device for determining 
the relative wear resistance. 

Keywords: separation stamps, wear resistance, surface roughness, mi-
crohardness. 

 
CHAPTER “CIVIL ENGINEERING” 

 
Solodyankin A.V., Vigodin M.A., Andronovich E.V., Ruban N.N. 

Ground of parameters of the designed building taking into account the 
cross-coupling of foundations. 

Article contains research results of change of ground founding the 
tense-deformed conditions considering the foundations cross-coupling of 
closely constructed building. Chosen maximum height of the designed build-
ing using tile foundation is explained. 

Keywords: reconstruction of building, tense-deformed conditions, 
cross-coupling of foundations. 

 
Ovcharenko V.A.  The vertical binding graph buildings. 
Shows the graph-analytical method for the vertical construction pro-

jects with binding calculation marks depth of the basement floor and the rela-
tive importance of the first floor. 

Keywords: the vertical binding graph buildings, mark the floor the 
first floor, depth of the foundation. 

 
Medved I., Belevcova N. The cyclic creep of structural alloys under 

the influence of deep freezing. 
The data of experimental research identifying the influence of deep 

freezing on the low-cycle fatigue and the cyclic creep of structural alloys in 
the temperature range 293-77K are listed. The nature of the deformation and 
fracture of structural alloys under conditions of deep freezing is investigated. 

Keywords: structural alloys, deep freezing, low-cycle fatigue, the cy-
clic creep. 

 
Kirijak K.K. Modeling the landslide slope by finite elements 

method. 
The results of modeling of landslide array using finite element analysis 

of his condition with the use of steps, the iterative method of calculation. We 
consider a zone slip, the definition of shear stress, the area of their distribu-
tion; identification of the elements of an array of ground exposed to tensile, 
shear and fracture; modeling of landslide array amplified by the method of jet 
grouting. 



 350 

Keywords: landslide, the behavior of the landslide of the array, model-
ing, finite element method, jet grouting, the sliding domain. 

 
CHAPTER “ELECTRICAL  

ENGINEERING.RADIOTECHNOLOGY” 

 
Zablodskiy  N.N.,  Filatov  M.A.,  Gritsyuk  V.Yu.  Experimental  re-

search of polifunctional electromechanical transducers with the hollow 
perforated rotor. 

Research of the magnetic field and electric field of eddy currents in 
PEMT with the hollow perforated rotor. The acceptable concordance of ex-
perimental information with information of numeral experiment. 

Keywords: polifunctional electromechanical transducer, the perforat-
ing rotor, the magnetic induction, eddy currents. 

 
Husev O., Ivanets S.,Vinnikov D. Implementation of parallel active 

power filter in the nonideal power grid. 
This paper is devoted to the implementation of a parallel active power 

filter prototype in nonideal power grids. The control algorithm is described 
and realized. Simulation and experimental results proved the theoretical pre-
diction. Some guidelines are presented in the conclusion. 

Keywords: parallel active power filter, power grid, control system, ef-
ficiency. 

 
Zakutnyy  O.  S.  Analysis  of  the  cutting  process  and  the  need  for  

correction functions in the software system numerical control. 
The results of theoretical investigations are presented, the dependences 

describing the maximum overshoot of the abrupt change in the relative 
transmission coefficient of the cutting process by cutting of rolled cut-off 
saws. 

Keywords: system  of  stabilization  of  powers  of  cutting,  saw  of  hot  
cutting. 

 
Skurjatin  Yu.  V.,  Denisevich.  N.  A.  The  autonomous  voltage  in-

verter possessing electromagnetic compatibility with the load. 
In this paper the autonomous voltage inverter with the output filter and 

zero-overshoot response operating mode is presented. The possibility to pro-
vide electromagnetic compatibility of converter and the load is shown. 

Keywords: zero-overshoot responses, semiconductor converter, elec-
tromagnetic compatibility, inverter. 
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Zakutnyy O.S., Lopuhov O.S. Performance evaluation and analy-
sis of security information protection system. 

The results of theoretical investigations of security analysis informa-
tion protection systems. The requirements of the indicators and criteria for 
the effectiveness of information security. 

Keywords: system of information protection, information system. 
 
Kobets D.V.,  Gavrish A.I. The controllable power supply of induc-

tion installations. 
In this paper the multichannel control system of the semiconductor 

converter with the coordinates fuzzy analyzer are considered. Modeling re-
sults of stationary operating modes of an induction complex are presented. 

Keywords: multichannel control system, fuzzy analyzer. 
 
Lamanov S.L., Kobets D.V., Tsodik I.A. Work unit reconciliation 

and Isolation loads with half-bridge resonant inverter. 
The results of the study device coordination and Isolators load resonant 

inverter with semiconductor  frequency converter on thyristors. Consider the 
effect of parametric coefficients of the scheme on the characteristics of in-
verter loads. 

Keywords: PAKLS, inductive load, isolation, resonant circuit, the load 
factor. 

 
Didenko V., Polyeno O., Bondarenko O. Mathematical model of 

MEMS-accelerometer. 
The mathematical model of MEMS-accelerometer which allows to 

simulate the systems measuring the moving parameters, taking into account 
the dynamic properties of the accelerometer, was obtained. The theoretical 
investigations with the model were carried out. The transfer function coeffi-
cients of the MEMS-accelerometer LIS352AX were calculated. 

Keywords: MEMS-accelerometer, a mathematical model, the transfer 
function, accuracy, frequency response. 

 
Afanasyev ., Yeryomina A.V. Analysis of energy efficiency 

voltage resonant inverter.  
On the basis of a simulation model of the voltage resonant inverter are 

investigated electromagnetic processes and analyzed the effectiveness of the  
of snubber capacitor parameters, in the synchronous pulse-time method of 
regulating output power. 

Keywords: efficiency, IGBT, voltage resonant inverter, synchronous 
pulse-time method of control, snubber capacitors. 
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