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ESSAY 

The final qualification work on the topic “Design and manufacture of a digital 
control panel for electric automation by the metal-working center "Shtappagg"” contains 
69 pages of textual material, 26 figures, 20 tables, 1 formula, 25 sources used, 4 sheets 
of graphic material. 

The object of development is a digital control system for electric feed drives and 
electric automation of the Starag machine. 

The purpose of the work is to manufacture an optimal control system for electric 
feed drives and machine electrical automation. 

Scientific novelty is the use of a modern CNC system and technical innovations in 
the process of developing a feed drive control system. 

The practical significance of the work - the manufactured digital control system 
using CNCs allowed to increase the functionality of the machine: high-precision (accu-
rate to microns) and high-speed machining of parts, high-quality manufacturing of parts 
of complex shape. 

The digital control system for electric drives of feeds and automation of the met-
alworking machine “Starag” was introduced at the Abakan-Plast enterprise engaged in 
the production of plastic containers. 

Economic efficiency - thanks to the manufacture of a digital optimal control sys-
tem for electric drives of feeds, the likelihood of defective products arising due to the 
human factor in the production process has significantly decreased, and the cost of pro-
duction has decreased. Using a modern CNC system allowed to reduce the economic 
costs of maintaining a large number of working personnel, since the processing of parts 
on a CNC machine occurs almost without human intervention. 

Scope - constructive and technical solutions used in the development of digital 
control systems can be recommended in the development of digital control systems for 
CNC machines in design organizations. 

In the process of performing the work, the following results were achieved: 
- a system has been developed for the optimal digital control of feed electric 

drives and machine electrical automation; 
- after the commissioning tests, the digital control system was successfully im-

plemented at the enterprise. 
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1    я   
  

1.1   -   
«Starag» 

 -    
«STARAG»  CF – 200 ( . 1.1)     -

         -
       ,   -

   ,    . 
       

« »    - ,   -
  .  ,   ,   -
     « - »    -

    . 
  

 
 1.1 –  «Starag»  CF-200 

 
 ,        

 .      
  ,      ( ) 

.         -
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       .  
        -

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

       .  -
,      . 

      ( -
),      .  

     ,   -
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 .        
 . 
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1.2    я   
  

 
 -     

«Starag AG»      «FIDIA»   
 UT-3,     : 

-    ( -   -
  ); 

-    ( -   -
  ); 

-   (  360 )  -
    ,     -

; 
-   (360 )  – -   

  ; 
-   -  ; 
-    -  ; 
-    –     -

  . 
         

       -
 ,     «FIDIA»   -

   NC-210   « - ».  -
      ,  

 [3]-[11]. 
        

,    ,   , . 
       , 

    ,     
.        

  Siemens Simoreg.      
   .      

        . -
        -

 ,        1.2.  
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1.3      
 

       -
 . 

       -
  380/220 . 

       QF1,   
     ,    

   220 . 
  QN1   : , , 

      ,   , -
  4 220/110 ,  ,   

    (    , 
  , ,  ,  -
-   ( ))     3 380/24 

   ,       -
 . 

       «KEY 
SWITCH»,     . 

    /     -
 -   ( )    «SPEPN». 

      10  
 SA1  SA2,    .  

    4    -
  KL1. 

      -
 (   ,   , , 

 ,  )   . -
      1- 4. 

        
 9. 

  1   QN2  -
    1 - 3  .  -

 1  QF4     -
  1 – 3. 
     1   1D    
    .    BR 
   55  13  . ,   -

,   ,    68 -
 .     -

  1- 3.  
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5 (     ), 6 (   -

), 7 (    ), 10 (  -
  ), 11 (    ).  

     24    : 
YA1 (    ), YA2 (    

), YA3 (    ). 
        -

   . 
 110     : 1- 3, -

    , 5- 6, 4, -
     , 8,  

  . 
  1- 3    -

 11. 
        

SB1,    . 
    SA2  SA3,   

 .  
  24     : KL2 (   
 ), YA4, YA9 (       

), YA5 (    ), YA6-YA8 ( -
   ). 

         
SB3,     .  

         
SB2,     . 

        -
 ,    24 . 

        
. 

       1- 3, 
    ,    

SK1-SK3,  4.4,       
   ,    , 

   ,   ,   
,  .  

  1.1      
. 
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 1.1 -     
 

   

SF1-SF6 
  

 6   47-63 
4.5  PROxima 

6 

QF6-QF10 
  

 6   47-63 
4.5  PROxima 

5 

QF2, QF3, QF5 
  
 63   47-63 

3 

QF4, QF11 
  

 10   ABB 
S203 6  
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QF1 
  

51-35 2-340010-160 -
2000-690AC- 3 
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1- 4   -1310 4-6  4 
4- 8, 10- 11  1100-06 110  6  1  9 

9 
-1100-10 -110AC- 4-

-  
1 

1- 3 -4100 110  63  3 

QN1, QN2 
  3P -

63 63  PROxima 
2 

KL1, KL2 
   22/3 

5  24  D  EKF PROxima 
2 

 

        -
 .  
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2    я 

2.1     NC-210 

    NC-210 ( . 2.1) -
  , , , -

    . 
        

«  –  », ,  , -
,       
,  – – , – – , 

, ,   . . 
 

 
 2.1 –  NC-210 

 
   Programmable Logic Controller (PLC)  

       PLC  
 ё .      Thin Film Transistor 

(TFT)  10,4”,   -  -
     ,  .  -

   NC-210    /   -
   .  

  : 
-   ( ) (+/-10 )………………..……..5  
     ( )……………………………………4  

  (+24 )……………………………………24-48  
 ………………………………………………..32-64  

     [12]. 
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2.2 я   NC-210 

    ,    
 .       2.2. 

     ( ),   ( )   
 ( ). 
       .  
  CPU ECDA, I/O     NC210-4.   -

  Central Processing Unit (CPU).   CPU  ECDA  
 CPU ECDA       

ISA BUS 16.       ECDA NC210-25, 
   ,      

  . 
  NC210-4     -

 .       -
  CPU ECDA  I/O,       

  ,           . 
   ECDA    -
: 

-       (   
   +10 )   ; 
-       -
  (    5 ,    - -

 ); 
-     (   

 5 ,    -  ); 
-  . 

  /   I/O    
     .  -

      ( ).  
  /    CPU 

   : RS-232, FDD, USB, VGA, LAN, KEY-
BOARD&MOYSE. 

         -
 « - -  ».     

,  ,  ,  ,   
 .    CPU    -

  LCD 24bit   .     -
 CPU     EXT_KB   

ECDA,    .     
 . 
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      . -
        ,    

ё  ё     . 

 
 2.2 –    NC-210 
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2.3 я  NC-210 

      -
,     ,   .    -

   2.3.       2.4.  
       .   
     .     

,   – .       
.       ,  -

   . 
       -

    .  CPU ECDA  I/O     ё -
      .   -

   ё   ( . 2.5). 
        -

  4 : 
-  ; 
-  -   ( ); 
-    ( ); 
-    ( ),     -
, ,    . 

ё     ,   . -
      . 

 

 
 2.3 –    NC-210,  1 
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 2.3,  2 

 

 
 2.4 –    NC-210 

 

 
 2.5 –    NC-210 
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     NC-210    
2.1. 

 
 2.1 –    NC-210  

 

 
 

   
 

 
 

 
 

CPU ECDA 

RS 232  DPSR 9-
 

9 1  RS-232 (COM 1) 

FDD  DPSR 
37-F 

37 1   FDD 

VGA  DPSRH 
15-F 

15 1   CRT 

KEY  MDR 6-
F 

6 1   

LAN  RJ-45 8 1   
USB1  USBA-

4G 
4 1 

 USB1 (   
 ) 

USB2  USBA-
4G 

4 1 
 USB2 (   

 ) 
1,2,3,4  DPSR 

9-F 
9 4   

5  DPSR 15-F 15 1  ,   
6  DPSR 9-F 9 1   

I/O 
1,2  DPSR 37-M 37 1/2   
3,4  DPSR 25-F 25 1/2   

NC210-12 

220VAC 50Hz 
Phoenix Contact 

 MSTB 2,5/3-
STF-5,08 

3 1   

NC210-4 

KEY SWITCH 
Phoenix Contact 

 MSTB 2,5/4-ST-
5,08 

4 1 
  -

 

ESP SWITCH 
Phoenix Contact 

 MSTB 2,5/4-ST-
5,08 

4 1 
  

 

SPEPN 
Phoenix Contact 

 MSTB 2,5/2-ST-
5,08 

2 1 
   

 SPEPN 
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2.4     я CPU ECDA 

   CPU ECDA   CPU NC210-21, ECDA NC210-25, 
  FDD NC210-26,   USB NC210-27,  

 NC 210-23  NC210-24. 
 CPU NC210-21  PCA-6773   .   

       / .  
   Intel ULV Celeron 400 MHz Fanless CPU. 

   NC210-23   CPU PCA-6773    
Flash Disk (DOM).  ё    - 32 MB.    
NC210-24    SDRAM SODIMMx1.  ё  

    - 64MB. 
     Flash Disk.    -

    «WATCH DOG». ,  «WATCH 
DOG»,   «ER»    ,   -

    . 
  CPU PCA-6773   TFT NC210-52  -

   LCD 24bit (CN14).   -
 .      (  ) 

8/16/32 MB.      ё  8 MB. 
  CPU PCA-6773       

 EXT_KB (CN23).      -
   ECDA (J10),   ё  J8     

NC210-4 (J2),    ё  J1      NC210-61. 
ё   VGA, RS-232, Ethernet  Keyboard&Mouse  CPU 

PCA-6773      CPU ECDA. 
ё  «VGA»       -

  CRT.  ё  «RS232»    
 RS-232 (COM1) (CN21). ё  «LAN»,    -

  Ethernet,   -     . 
ё  «KEY»,      Keyboard&Mouse, -

     PC. ё  «FDD»   
       (Floppy Disk Drive (FDD)). 

 ё  «USB1»  «USB2»    CPU ECDA  -
  ё  USB NC210-27    -

  USB   CPU PCA-6773.   -
       / , -

  USB. 
 ECDA NC210-25   : 

-     CPU NC210-21; 
-         ; 
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-   ,   ,    
      ,   ,  -

 ; 
-    . 

 ё   ECDA      CPU 
ECDA. 

       
 EP1K30 (U5I),    ECDA.  EP1K30 

       
 (FPGA). FPGA     -

, ,  ,  , / , -
 «F», «S», «JOG», «MDI,…,RESET»,  «1» ( )  «0» ( ), 

     SPEPN. 
 ECDA NC210-25     -

        -
       ( -

),   .   ё   ,  
ё   ,   ,   

 ,   ё  .      
 ,   ,   

,       ё   .     
   ё     . 
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2.5    NC 210-4 

 CPU ECDA  I/O NC210-31, ё     
NC210-4,   .     -

    CPU ECDA  I/O,    
     . 

    PE/    NC210-11 -
      ё .    

   ECDA NC210-25      NC210-4.  
          -

 ё ,      -
   ECDA NC210-25   I/O,  ,  -

,     . 
    NC210-4       

    SPEPN.     -
          -
  ,    .  

  SPEPN      -
/    .   SPEPN  

      .  
     . 

  SPEPN    SPEPN,  -
    U5I   NC210-25. 
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2.6   /  NC 210-31 

   /  I/O  -
  ( /  )     -

       / . -
         PLC. 
          

   .       
   ,        

PLC. 
 NC 210-31  32    24  . -

      2.6. 
 

 
 2.6 –    NC 210-31 

 
    ё  J3,     ё  

J1.  J4    NC 210-31     NC 
210-4.   /   I/O    
ECDA NC210-25. 

   : 
  …………………………………..    

  : 
 «0»…………………………………………………………………......0-7  
 «1»…………………………………………………………………...15-30  

  ………………………………………………….12 /24  
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   ………………………………………….5  
  …………………………….   1500  

   : 
 ……………………………………………………...…   

 …………………………………………………….15-30  
  ………………………………...………………50 /24  
 /       -

 , ,   . .     -
. 

  /       
    «1»,   «0».  -

       ( . «1» / . «0») 
  .          

   /     -
. 

  ё     /  
  ,      -

      .     -
   NC210-31  ё  /  «1»-«4»   

 +24     . 
   /     -

     +24    I/O    -
 / . 
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2.7   /   

  /     -
 /       -
.     : 
- NC210-402 –    (32 ); 
- NC210-401 –     (24 ). 

     24 . 
       

      .    
 ,      -

. 
  c       -

     .    
   ,     . -

       ,   -
 . 

   NC210-402    2.7.   
   ё  IP1 - (49,0+0,2) ,  ё     

ё  IP1 – (66,5+0,2) .     DIN . 
 

 
 2.7 –    NC 210-402 

 
   NC 210-402    2.2. 
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 2.2 –    NC 210-402 
 

  
IN1-IN32     1-32 

IP1 
   ё   

  32    32 - 
     

J1 
ё        I/O ( ё  «1»)  

 NC210-402 
J2 ё       +24  

RES1-RES4 
,     - 

 
 

   NC210-401    2.8.   
   ё  OP1 - (44,0+0,2) ,  ё     

ё  OP1 – (56,0+0,2) .     DIN . 
 

 
 2.8 –    NC 210-401 

 
   NC 210-401    2.3.  

 
 2.3 –    NC 210-401 

 
  

D1-D24 
,   ,    

 

J1 
ё     

   I/O ( ё  «3»)   NC210-401 
J2 ё     +24      

1- 24     

1- 12 
12 ё  (  MSTBV 2.5/4-G-5.08  2  : 2 

  ),  48      RL1-
RL24   24-    . 

R1C1-
R24C24 

RC- ,      

RES1-RES3 ,      
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2.8 -   

-   ( ) —   -
   ,    ,    (  

  ).      
.        2.9. 

 

 
 2.9 –     

 
 : 

 ……………………………………………………………………..5 
 ……………………………………………………………..AD7545 

 …………………………………………………………0,2  
 ………………………………………………………………………..5  

  …………………………………………………... 10,0  
 :……………………………………………………………….. 8,5  

 :……………………………….14 (13 .+ ) 
   : 

-   10   5 ……………………………………..……….2,440  
-   5   5 …………………………………..……………1,220  
-   5   10 ………….………………….…………………2,440  

  : 
-    0,15 ……………………………………..…. 2,5 ,   
-   …………………………………………………….. 1% 

    
  10 ° …………………………………..…………..    

    ё     CPU ECDA. -
      2.10,    

  2.4.  
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 2.10 –      

 
 2.4 –      

 
    

1   1 9 .   1 
2   2 10 .   2 
3   3 11 .   3 
4   4 12 .   4 
5   5 13 .   5 
6   14 - ( . ) 
7 + (  ) 15 - ( . ) 
8 + (  ) - - 

 
   4  ,     
 2.5. 

 
 2.5 –    

 
   

1     
2    Y 
3    Z 
4   
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2.9   

    .      -
        

   .   -
      . 

 /     
      -

,  ё         . 
         -
 ,        

(90+3)°( . 2.11).    ё    
+, -  +, -.  ,    

 Z (« - »)    ё . 
 

 
 2.11 –     

 
   , , Z      

.  : 
-   ё   ; 
-     A, B, Z;  Z    -

 ,   A  B    . 
    4 ё     CPU 

ECDA.       2.12.   -
     2.6. 
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 2.12 –      

 
 2.6 –      

 
  

1 + 
2 + 
3 Z+ 
4 +5V 
5 GND ( ) 
6 A- 
7 B- 
8 Z- 
9 +5V 

 
        2.13. 

 

 
 2.13 –      
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2.10   ZBG-5-003-100 

      -
  .       

    MANU  MANJ.     
  . 

     .   -
     . 

   : 
  ………………………………………….....5,00±0,25  

 …………………………………... /  ( ) 
  : 

- ………………………………………………………...….( +, -/ +); 
- ё ………………………………………………………….( +, -/ +); 

  ……………………………………..  ; 
    ……………..………….200 ,  ; 

   …………………………1/(4 N),  N –                 
    ; 

  : 
-  «0»…………………………………………...……0,50 ,  ; 
-  «1»………………………………………...………2,50 ,  ; 
  ………………...…………..…………...50 ,  . 

      ,   
   +, -  +, - (  ),    -

,     +  + (  ).   
    S1-S4   NC210-25. 

    ё  «6»    CPU ECDA. 
     2.14. 

 

 
 2.14 –       
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       ZBG-5-003-100, 
    : 
 ………………………………………………………...5,00±0,25  

 …………………………………………………...…..120 ,   
 ………………………………………………………….  

  : 
- ………………………………………………...………………... +, - 
- ё ………………………………………………………………... +, - 

  ……………………………………   
  ……………………………..……………..5 ,   

      …..0,1 ,   
  : 

-  «0»…………...…………………………………….0,50 ,   
-  «1»…………...…………………………………….2,50 ,   
   ……...…………………………….100 / . 

  ……………………..…………………..600 ./ ,   
   …..……………………...200 ./ ,   

……………………………………………………………………………………..90  
  …………..………………...   10   60 °  

   ZBG-5-003-100     
    2.15  2.16. 

 

 
 2.15 –    ZBG-5-003-100 

 
 2.16 –     ZBG-5-003-100 

 
       -

     100 .   , -



36 
 

       (+),      (-). 
     ё     

 –  ё .  
      ,  -

  .         
  2  4       .  

      2.17. 
 

 
 2.17 –    ZBG-5-003-100 
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2.11    NC 110-78B 

   ( )     
,       . 

   .    
.         -
  ( ).        -

       .  -
        /  -

,   /       -
 +24 . 

      NC110-78    
 2.18.        , -

   .  
      2    -

,    – 4 . 
      ,   

     . 
      .    -

   (NC-HHPS-2),     HW.  -
  S         

   :  (NC1)   (NO1).  T1  T2 -
    ,      , 

    (   ).  -
            -
   S1, S2,      -

  K1-K3. 
    ё  ,  -

 ,  ё       -
,            
ё    .  

          
 ,         

.         
.     ё  J2,     -

.        ё :    
26   . 

   NC 110-78B    2.19. 
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 2.18 –      NC 110-78B 
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 2.19 –    NC 110-78B 
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3   NC-210 

3.1    

      
( ),   - . 

        -
  .      -

 ,       -
 ,       

.    ,   -
 ,   . 

        -
  ( ),      -

   .    
    PLC   .   

      [14]. 
   PLC: 

-   /   -
; 
-    «   ⇔  ⇔ -

 » 
-   ,     

  ; 
-      ; 
-   . 

      :     
 .       

 «  ».       
     ,      -

      ,  -
      . 
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3.2 я  NC-210 

3.2.1      

 NC-210    ,  
     .   -

         -
      ,  

       , 
. .   ,    -

  .       
  .     [13]. 

     ,  -
     .  -

      ,   -
 ,     .  

     ё   
  .      

   ,   -
    ( ).     

 PLC. 
    :   . 

       
  ,        . 

     , -
      ,  

      : FLASH , Hard Disk 
Drive (HDD), HDD  (      )   Floppy Disk 
Drive (FDD),        -

  .  
    , -

    ( ) ,    
   ё   , . . -
 .  

     FCRSYS, AXCFIL, 
PGCFIL, IOCFIL.   3.1      

  . 
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 3.1 –       
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3.2.2    

       ( . 
3.2)    .        

     .    ё  
  (*1 - *n).        -

.          -
 ,     FCRSYS      

    ,    . 
        -

  .        -
    .     
 «*»,      .  -

    «*». 
 

 
 3.2 –    
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3.2.3   

3.2.3.1  FCRSYS 

 FCRSYS       FLASH, HDD, 
FDD  HDD       -

      . 
   ё  ,      

     ,     
 .  ,   , , -

   (    )   
. 

  FCRSYS   ,      
,   ,     : 

«  ». 
 1         

 ё       DOS. 
    0, 1, 2, 3, 4, 5, 6, -

        . 
   1:  

MPx = :\ \ … ,  
:  

 -    ( =0,1,2,3,4,5,6);  
: -    ( :, A:  :, D:  . .);  

 -     . 
 1-    FCRSYS:  
*1  
MP0=C:\CNC\MP0  
MP1=C:\CNC\MP1  
MP2=C:\CNC\MP2  
MP3= :\WORK  
MP4=A:  
MP5=C:\CNC\MP5  
MP6=C:\CNC\MP6 
* 

 MP1, MP0        
 1-    FCRSYS  . 

 2      , 
    .     

   ё ,     . 
         

        .   
        , -
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 ,       -
 3.1. 

 
 3.1 –     

 
 -

   
  -

 
  

FILMS1 RUMES1  FCRSYS  JCL 
FILMS2 RUMES2   « » 
FILMS3 RUMES3  /    « » 
FILMS4 RUMES4   
FILMS5 MESSAG   

FORMAT FORMAT     -
 

AXCONF AXCFIL   
IOCONF IOCFIL  /     
PGCONF PGCFIL   
FILCMD FILCMD    ,   -

  
FILMAS FILMOV  ,    
 
2-    FCRSYS: 
*2  
FILMS1,RUMES1/MP3  
FILMS2,RUMES2/MP3  
FILMS3,RUMES3/MP3  
FILMS4,RUMES4/MP3  
FILMS5,MESS/MP3  
FORMAT,FORMAT/MP2  
AXCONF,AXCFIL/MP2  
IOCONF,IOCF/MP2  
PGCONF,PG/MP2  
FILCMD,FILCMD/MP2  
FILMAS,FILMOV/MP2 
* 

 3    ё   (HDD)  /  
 .        -
       .  

   3:  
HDD = «   HDD 1» «   HDD 2» «   

HDD 3» 
3-    FCRSYS: 
*3 
HDD=CDF 
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* 
 4      USB , -

      . 
 ё   FDD (    -

 )   FLP. 
 : 

FLP = «   FDD1», «   FDD2». 
 ё   HDD (   ё  -

)  CD-ROM/DVD-ROM (    )  -
 IDE. 

 : 
IDE = « 1», « 2», « 3», « 4». 

 ё   Disk On Chip (DOC)  
 DOC.  
 :  

DOC = DOC. 
 , ё    USB,  -

 USB.  
 :  

          USB = « 1», « 2», « 3», « -
4». 

     : 
- CD (  USB CD-ROM); 
- CRD (  Card Reader); 
- FLOPPY ( - ); 
- FLASH ( - ). 
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3.2.3.2  AXCFIL 

 AXCFIL       3 . 
  ,   CPU,   

    . 
 –   ,  

         -
          -

   . 
  NC-210    : 

- 3-   +   ; 
- 4-   +     . 

 1  ,    CPU. -
     3.2. 
 

 3.2 –   1-    AXCFIL 
 

  
NBP   ,    

TIM 
  CPU (  ,     

 ) 
PRO   ,    -  

INn 
    (  , 

  ,  ,  ) 

CAS 
      ( -

 ,   ) 

COM 
  (   ),     

    . 
 

 2    ,   -
   .         

      PRO   . -
   2    3.3. 

 
 3.3 –   2-    AXCFIL 

 
  

1 2 
PRO      
NAS        
TPA       
NTC          

RAP 
       -
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  3.3 
 

1 2 

GAS 
   ( )     (  -

  ) 

PAS 
      -

  

SKW 
  ,     -  

,        

MCZ 
       -   

   

POS 
      -

  

SRV 
   ( )    -

  

MAN 
       «  -

Щ »     

GMn 
       -

  

LOP 
     ( )   

  

MFC 
    (+)  (-)   

  

POM 
       

( ,  ) 
 

 3   ( . 4.4),  , -
    .    -

       . -
      . 

 
 3.4 –    3  AXCFIL 

 
  

PRO   ,    -  

NAS 
  ,     -

   

PAS 
      -  

  

Exxx 
    ,   ,  

  . 
NM0   ,    
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3.2.3.3  PGCFIL 

 PGCFIL –   .    
   NEW  OLD. 

   NEW,    -
  ,    : 

-   SPG  ; 
-  ; 
-   (  ,   )  . . 

   OLD,     
   ,    : 

-   SPG  ; 
-  ; 
-   (  ,   ); 
-     « »,   ; 
-     RCM    

   . 
 PGCFIL    .    -

 ,   2, 4, 5, 6      . 
 1  3     .    

   3.5. 
 

 3.5 –    PGCFIL 
 

   

1 
   ,   

  
2      
3     JCL 

4 
     

 :  ,   , -
     

5    ( ) 

6 
      , 

    
 

 PGCFIL: 
NEW  
*1  
*2  
SIM=E,,60,,,  
SIM= ,,100,,,  
*3  
*4  
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PRO=1  
ASS=USO,1  
NPL=20,20  
NDD=MP1  
FIL=FILEOR/MP3,FILCOR/MP3,,,  
PRO=2  
ASS=USO,1  
NPL=15,15  
NDD=MP2  
FIL=FILEOR/MP3,FILCOR/MP3,,,  
*5  
PRO=1  
NIP=1  
TOF=6  
NAM=Z  
NPD=Z,X  
PRO=2  
NIP=3  
TOF=6  
NAM=Z  
NPD=Z,X  
*6  
PRO=1  
MAS=XZ  
PRO=2  
MAS=XZ  
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3.2.3.4  IOCFIL 

 IOCFIL   ,  -
    .     -

    ,   . 
   ё  ,      3.6. 
 

 3.6 –    IOCFIL 
 

  
1    ,    -

/ . 
2        

(     ) 
3      
4    « »     

 
 

 IOCFIL: 
*1  
ALM = 0  
IN1 = 0, 1, 2, 3,,,,  
OUO = 4, 5,,,,,,  
CLO = 10, 3  
*2  
PRO = 1  
MOO = 6, C, 0  
M01 = 2, 4, 0  
M02 = 2, 24, 20  
M03 = 45, 0, 21  
M05 = 6, 0, 21  
M06 = 2, 14, 62  
M07 = 45, 0, 44  
M09 = 6, 0, 44  
M10 = 45, 0, 77  
M11 = 6, 0, 77  
M12 = 45, 0, 77  
M13 = 45, 0, 21  
M14 = 45, 0, 21  
M19 = 45, 0, 21  
M30 = 2, 24, 0  
M60 = 2, 4, 3  
PRO = 2  
MOO = 6, C, 0  
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M01 = 2, 4, 0  
M02 = 2, 24, 20  
M03 = 45, 0, 21  
M05 = 6, 0, 21  
M06 = 2, 14, 62  
M07 = 45, 0, 44  
M09 = 6, 0, 44  
M10 = 45, 0, 77  
M11 = 6, 0, 77  
M12 = 45, 0, 77  
M13 = 45, 0, 21  
M14 = 45, 0, 21  
M19 = 45, 0, 21  
M30 = 2, 24, 0  
M60 = 2, 4, 3  
*3  
PRO = 1  
ASM = S  
TA1 = V, E, 0, 32, .7, .3  
AS1 = B, 0, 0, 360  
UCDA = B  
CWD = 0040  
ADV = A,0  
PRO = 2  
ASM = S  
CWD = 0040  
*4  
TO1 = 10  
TO2 = 0  
TO3 = 10  
TO4 = 0  
TO5 = 15  
TO6 = 0  
TO7 = 2  
TO8 = 0  
TO9 = 9  
T10 = 0  
T11 = 2  
T12 = 0  
T13 = 68  
T14 = 0  
T15 = 30  
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3.3     

3.3.1  PLC 

 PLC –  ,   -
       - . -

   ,      -
  ( ),    ,   -

    . 
 PLC       -

   ,      
(  ).  

  PLC  , -
   .        -

  ( ).     ё   32  :  
«A» -  : 32 ё  (00A-31A);  
«T» -  : 16 ё  (00T-15T);  
«K» -  ; 256 ё  (000K-255K);  
«N» -  ; 256 ё  (000N-255N). 

,    / ,   
  « ».   « »       

  .      « »  ё  00-
03, 08-11, 16-19,    – ё  04-06, 12, 13, 20, 21. 

 ё   ./ .,   ,  
      IOCFIL. 

,   ,   ,  
  « ».   « » -  64   512  , 

     ,   
 .         

 ё      IOCFIL   . 
,     ,    

« »  «N» (  ). 
 ё     (  )   -

,      ё   
          -

. 
   « »  «N» (  ,   

)         -
        ,     

        . -
        . 

 
3.3.2    
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      -
      PLC,     [14]. 

        . 
        ,  -

      . 
        . -

  ,    «Starag». 
 ;**FDD-106** 
$ 

;  "  "   

P1=[W100N0=0] 

DOF:P1 

W100N0=1 

ENDF 

W100N0=MUX(1,5,6),(I2N0,I2N5,I2N6)(     ) 
W15K0=MUX(205,77,64,0),(U202K11,U202K13,U203K7,U202K12) 

; 

U202K11=[W100N0=5](  PULT) 

U202K12=[W100N0=1] 

U202K13=[W100N0=6](  Х  ) 
U202K14=/[W100N0=5](   PULT) 
; 

W11N0=1(  « Х »   F1) 
W11N1=2(  « /  »   F2) 
W11N2=3(  « »   F3) 
W11N3=4(  « »   F4) 
W12N0=5(  « Х   »   F5) 
W12N1=6(  «  + »   F6) 
W12N2=7(  «  »   F7) 
W12N3=8(  « »   F8) 
; 

DOF:[W100N0=1]+[W100N0=5] 

W13N0=MUX(20,19),(U101N17,U101N16)(  /     F11) 
W13N1=0 

W13N2=MUX(151,150),(U202K11,U202K14)(    PULT) 
W13N3=MUX(54,53),(U101N15,U101N14)(      F14) 
W14N0=MUX(44,43),(U102N04,U102N03)(  /     F15) 
W14N1=MUX(14,13),(U102N06,U102N05)(  «   »   F16) 
W14N2=0 

W14N3=0 

ENDF 

       .   
    W100N0   -

.     W100N0=0,   -
  W100N0=1.     F1, F6, F7. 

    F1-F8   
I2N0-I2N7.  F1    ,  F6 – 

    ,  F7 –   -
. 

  W15K0      ,  
        .   -

  , W15K0=0, . .        



55 
 

.       ,  W15K0=205,  . .  
 :  « »,   ,   JOG,  

,  «JOG».      W15K0=77, . . -
  :  « »,   ,   «JOG», 

 . 
 W11N0-W11N3, W12N0-W12N3    -

        F1–F8  -
 #7 ( . 3.7). 

 
 3.7 –   W11N0-W11N3, W12N0-W12N3 

 
   

W11N0  
    LGCMNU  ё  
   #7   «F1» 

W11N1 /   
    LGCMNU  ё  
   #7   «F2» 

W11N2  
    LGCMNU  ё  
   #7   «F3» 

W11N3  
    LGCMNU  ё  
   #7   «F4» 

W12N0    
    LGCMNU  ё  
   #7   «F5» 

W12N1   
    LGCMNU  ё  
   #7   «F6» 

W12N2   
    LGCMNU  ё  
   #7   «F7» 

W12N3  
    LGCMNU  ё  
   #7   «F8» 

    
 W13N0-W13N3, W14N0-W14N3    -

      CNC.USR  ,   -
 #7    F11–F18 ( . 3.8). 

 
 3.8 –   W13N0-W13N3, W14N0-W14N3 

 
   

1 2 3 

W13N0 /   
    CNC.USR  ё   -

  #7    «F11» 

W13N2 
/   

PULT 

    CNC.USR  ё   -
  #7    «F13» 

 
 

  3.8 
 

1 2 3 
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W13N3   
    CNC.USR  ё  

   #7    «F14» 

W14N0 /   
    CNC.USR  ё  

   #7    «F15» 
 

W14N1    
    CNC.USR  ё  

   #7    «F16» 
 

 

;VKL STANKA 

;SPEPN 

U10K20=I06K21 

U101N16=/I00K2(  ) 
U101N17=I00K2(  ) 
C21I(2)=I2N1(   F2) 

 I06K21 (ASPEPN)         
    («1» -  , «0» -   ). 

        SPEPN  RSPEPN 
(U10K20).  U10K20 (RSPEPN)      -

   SPEPN    . 
 I00K2 (CONP)   «1»      
  «0»     .   

U101N16, U101N17  .    
        F11 (  /  ) -

 #7. 
       F2. 

 ;***  *** 
C04I(2)=I2N3(   F4) 
U102N03=[C04W=0] 

U102N04=[C04W=1] 

U04A4=U102N04(   ) 
       F4.  C04  

 U102N03, U102N04         
 F15 (  /  )  #7. 

      
U04A4  . 
   ;***OXLAGDENIE*** 
C02I(2)=I2N2(   F3-  ) 
U101N15=U04A16 

U80K1=[W03K0=8]*I04K18+U80K1*/[W03K0=9]*/I00K1 

U80K2=[W03K0=9]*I04K18+U80K2*/[W03K0=8]*/I00K1 

; 08-    

; 09-   

U04A16=U80K1+[C02W=1](  ,   F3   08) 
U101N14=/U04A16 

  W03K0      - : W03K0=8 – 
  , W03K0=9 –  .  

I00K1  ,  ,    ,  
  .  I04K18 –   « »,   «1» -
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 ,    - ,       -
 . 

 U80K1   «1»,      08- 
       ,    

 09       . 
 U80K2   «1»,      09- 

      ,     
08        . 

     U4A16  . 
 U4A16   «1»     F3   -

  08   . 
 U101N14  U101N15       

   F14 (   )  #7. 
  U60K0=I00A00*I00A01*I00A02*U202K0 
;U60K1=I02A26 

U10K0=/T00U(  MUSPE) 

U202K0=/U10K0 

T00I(10)=I00A09*[C21W=1] 

U04A05=U202K0(   ,   ) 
U04A09=U202K0*U60K0(    Х) 
U04A10=U202K0*U60K0(    ) 
U04A11=U202K0*U60K0(    Z) 
; 

U10K8=I00K2*U60K0(      Х) 
U10K9=I00K2*U60K0(   ) 
U10K10=I00K2*U60K0(   Z) 

T22I(20)=U60K0 

U04A12=I00A09(   Х) 
U04A13=I00A09(   Y) 

U04A14=I00A09(   Z) 

 00     +24  (I0A9=1)   -
   F2 (C21W=1).   1-     

 00   «1» (T00U=1),   U10K0(MUSPE) -
.  

 U202K0=1,   U10K0(MUSPE)=0, . .   . 
 U60K0   «1»,   I00A0=1, I00A1=1, 

I00A2=1 (    )  U202K0=1.  -
      U04A05  , 
  .      -

  U0A09, U04A10, U04A11  ,     
    . 

 U10K8…U10K10      
 ,          

I0K2(CONP)=1. 
     U4A12…U4A14   
 +24  (I0A9=1).     

;COMU 

U10K24=I00K2 
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;CEFA 

U10K25=U60K0 

;CEFAB 

U10K26=/U40K10*/U145K0 

;***HOLD*** 

U10K2=U21K0+U21K2+U21K3+U21K4+U21K8+U21K9+U21K10 

; 

;IMP  

U04A06=I00K2*/[W00K2=0](      ) 
 U10K24 (COMU)       

  «1»,    (I00K2(CONP)=1). 
 U10K25 (CEFA)     : «S», 

« », «  », « »    «1»  ,   
     . 

 U10K26 (CEFAB)      -  
    «  ».    -

 FILMAS-        
   .   CEFAB   0,  

        FILMAS- .  
FILMAS-   - ,      CEFA  

 = 1.     «  »   , -
 CEFAB=0. 

 U10K2 (HLDR)      «HOLD»  
  .      -

  ,         HOLDA=1. 
    «HOLD»    HLDR=0,  

 « »,       COMU=1  
 « ».  U10K2 (HLDR)   «1» ,  -

   21  ,    
,      FILMS5. 
 W0K2    MOV1, MOV2, …, MOV8.  -

,  «1»   ,     -
  .          -

   .     
 U04A06   ,        

 (I00K2 (CONP)=1). 
  ;  

;GAMMA1 

U11K16=U10K0+I0K2 

;M03 

U40K0=[W03K0=3]*I04K18+U40K0*/U40K1*/U40K3*/U40K5*/I00K1 

;M04 

U40K1=[W03K0=4]*I04K18+U40K1*/U40K0*/U40K3*/U40K5*/I00K1 

;M03+M04 

U40K2=U40K0+U40K1 

;M05 

U40K3=[W03K0=5]*I04K18+U40K3*/U40K2 

;M0+M1+M2 

U40K5=([W03K0=0]+[W03K0=1]+[W03K0=2])*I04K18+U40K5*/U40K2 
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 U11K16 (GAMM1)  ,    W16N1  
,     «1»  ,    -

  ,      
 ,     .   

        .  
U11K16   «1»,  U10K0 (MUSPE)=1  I0K2 (CONP)=1. 

  U40K0…U40K3, U40K5   
.          -

    .    
 U40K0   «1»,     -  03 

    ,     ,  -
 U40K1, U40K3, U40K5, I00K1 . 

 U40K1   «1»,     -  04 
    ,     ,  

 U40K0, U40K3, U40K5, I00K1 . 
 U40K2   «1»,    U40K0  

U40K1. 
 U40K3   «1»,     -  05 

  ,     ,    
U40K2, . .       -  03  04. 

 U40K5   «1»,     -  00 
   01     02  

     ,   U40K2  . 
 ;PUSK S 
U04A15=U40K2*/U40K3+U11K1+U11K2(   S) 

U04A08=U04A00(   ) 
U11K3=U40K0*/U11K0*/U40K10*/U145K0(      . ) 
U11K4=U40K1*/U11K0*/U40K10*/U145K0(       .) 
;FOMAA,FOMAO 

;U11K1=U40K0*U40K10+(U145K0+U145K3)(      ) 
;U11K2=U40K1*U40K10+(U145K0+U145K3)(      ) 
U11K5=U11K1+U11K2(  FORID) 
DOF:U11K1+U11K2 

W11K1=1(0,1  –   ) 
ENDF 

;STOP S 

DOF:U40K3+U40K5 

W11K0=0(    ) 
ENDF 

; 

     U4A15,     
-  03  04 (U40K2=1),   -  05 (U40K3=0) 

   U11K1  U11K2,    -
        . 

        (U4A8=1). 
 U11K3 (ROMAO)      -

       «1»,    U40K0,  
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 U11K0 (    ), U40K10  U145K0 
. 

 U11K4 (ROMAA)      -
       «1»,    U40K1, 

  U11K0 (    ), U40K10  
U145K0 . 

 U11K1 (FOMAO)      -
       «1»,    U40K0  

U40K10  U145K0  U145K3. 
  U11K2 (FOMAO)      -

       «1»,    
U40K1  U40K10  U145K0  U145K3. 

 U11K5 (FORID),     , -
    ,    ,  10  

  FOMAA   FOMAO. 
 W11K1     (     

  )       FOMAA  -
 FOMAO. 

    U40K3  U40K5  W11K0=0, . .  -
    . 

;*** M06 *** 

U10K21=[W03K0=6H]*I04K18+U10K21*/I00K27(    ) 
; 

;***ZAH/RASH INSTRUMENTA*** 

; 

U04A17=I00A08*I08K31(        
     « ») 

U04A07=U04A17(   ) 
; 

 U10K21 (AGTOL)      -
       «1»,    -

 -  06  ,    ,   
  I0K27 (ACKTO),    ,   -

        . 
    ,     -

        (I0A8=1)   
   « » (I08K31 (RESET)=1).    

     . 
;RUCHNIE PEREMEHTENIA OSEI 

DOF:[W100N0=6] 

U15K11=[W100N0=6]*/[W02N1=0](   «  »,  -
  F11-F18) 

DOF:[W100N0=6]*/[W02N1=0] 

W15K3=W1N0(     JOG) 
U15K16=I2N8+I2N9(   :1   F11  F12) 
U15K17=I2N10+I2N11(   :2   F13  F14) 
U15K18=I2N12+I2N13(   :3   F15  F16) 
U15K31=I2N9+I2N11+I2N13(   : ) 
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U10K4=U15K16+U15K17+U15K18(    ) 
W13N0=MUX(23,21),(I2N8,I0K4)(  +   X   F11) 
W13N1=MUX(24,22),(I2N9,I0K4)(  -   X   F12) 
W13N2=MUX(27,25),(I2N10,I0K4)(  +   Y   F13) 
W13N3=MUX(28,26),(I2N11,I0K4)(  –   Y   F14) 
W14N0=MUX(31,29),(I2N12,I0K4)(  +   Z   F15) 
W14N1=MUX(32,30),(I2N13,I0K4)(  –   Z   F16) 
W14N2=0 

W14N3=0 

ENDF 

DOF:[W100N0=6]*[W02N1=0] 

W15K3=0(    JOG-0) 
U10K4=U255N31(      U255N31=1) 
W13N0=21 

W13N1=22 

W13N2=25 

W13N3=26 

W14N0=29 

W14N1=30 

W14N2=0 

W14N3=0 

W2N1=0 

ENDF 

ENDF 

; 

  U15K  U16K     
       , 

. .        , -
      . 

 U15K11       « -
  »,  ,     

 (W100N0=6)       F11-F18. 
 W01N0     %,    -

 «JOG»,    .     I01N7  
,  .  W15K3   -

    «JOG».  W15K3  -
  W01N0. 

 U15K16…U15K18    . 1-   ( ) -
    F11-F12, 2-   (Y) –    F13-F14, 3-  

 (Z) –    F15-F16.      
U10K4 (CYST),        -

 . 
 W13N0-W14N3        -

   F11-F18  #7. 
   F11, F13, F15     -

 ,      ,  -
    . 
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   F12, F14, F16     -
 ,      ,  -

    . 
     F12, F14, F16,  U15K31  «1», 

     . 
  W02N1=0 (     F11-F18  ),  -

  «JOG»   (W15K3=0). 
 DOF PULT:[W100N0=5] 
U15K16=I01A04(   :1) 
U15K17=I01A05(   :2) 
U15K18=I01A06(   :3) 
DOF:I01A04+I01A05+I01A06 

    JOG 
W15K3=MUX(0,5,10,50,100),(I01A09,I01A10,I01A11,I01A12,I01A13) 

ENDF 

P25=I01A02*/I01A01*/I01A03 

C25I(8)=P25 

U221K8=[C25W=0] 

U221K9=[C25W=1] 

U221K10=[C25W=2] 

U221K11=[C25W=3] 

U221K12=[C25W=4] 

U221K13=[C25W=5] 

U221K14=[C25W=6] 

U221K15=[C25W=7] 

DOF:P25 

    

W15K1=MUX(1,2,4,8,16,32,64,128),(U221K8,U221K9,U221K10,U221K11,U221K12,U221K13,

U221K14,U221K15) 

ENDF 

;  

U15K31=I01A01(     ) 
;  

;I0K16(17,18)-  «  X(Y, Z)  » 
;I01A01-KEY1 

;I01A03-KEY3 

U221K24=I01A01*I0K16 

U221K25=I01A03*I0K16 

U221K26=I01A01*I0K17 

U221K27=I01A03*I0K17 

U221K28=I01A01*I0K18 

U221K29=I01A03*I0K18 

U10K4=(I01A01+I01A03)*(I01A04+I01A05+I01A06)(    ) 

ENDF PULT 

         -
 F5,    W100N0=5.     S1 

   .         
I1A4…I1A6   .    I1A4,  U15K16 -

  1 ( ).    I1A5,  U15K17   2 (Y).  
  I1A6,  U15K18   3 (Z). 

       «JOG»   W15K3  -
  ,    I1A9-I1A13 .   I1A9-
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I1A13      0…1000    S2 
. 

  I1A1-I1A3    1-
3,   .  

 2     .  W15K1 
     .      2 

    .      
  ,    . 

 1     (  
U15K31=1    ),   3 – -

 . 
 I0K16-I0K18 (MOV1 – MOV3)   ,   « -

  ». 
    1  2     U10K4 (CYST) 

       . 
;DIAGNOSTIKA 

U21K4=/I00A00*I00A09(  «    Х») 
U21K5=/I00A01*I00A09(  «    Y») 
U21K6=/I00A02*I00A09(  «    Z») 
U21K7=/I00A09(  «  +24 ») 
U21K8=/I00A03*I00A09(  «    S») 
T43I(100)=[C21W=1] 

U21K9=T43U*/I00A24 (  «   !!!») 
  21      , 

        FILMS5. 
           -

 +24 ,   U21K4      
«    ». 

      Y     -
 +24 ,   U21K5     -  

«    Y». 
      Z     -

 +24 ,   U21K6     -  
«    Z». 

    I0A9,   U21K7    -
  «  + 24 ». 

      (I0A3=0)    
  +24 ,   U21K8     

 «    S». 
 

3.3.3      

        3.9. 
 

 3.9-     
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   140 1 I0A0 
   142 2 I0A1 
  Z 144 3 I0A2 
  -

 2  
147,149 4 I0A3 

  -
 1  

148 5 I0A4 

  
« » 

152 6 I0A5 

  
«Y» 

153 7 I0A6 

  
«Z» 

154 8 I0A7 

  -
   2  

  

143 9 I0A8 

 +24  183 10 I0A9 
  -
  

184 11 I0A10 

 «+ » 155 12 I0A11 
 «- » 156 13 I0A12 

-  « » 157 14 I0A13 
 «+ 1» 158 15 I0A14 
 «- 1» 159 16 I0A15 

-  « 1» 160 17 I0A16 
 «+ 2» 159 18 I0A17 
 «- 2» 158 19 I0A18 

-  « 2» 160 20 I0A19 
 «+Z» 161 21 I0A20 
 «-Z» 162 22 I0A21 

-  «Z» 163 23 I0A22 
   165 24 I0A23 
   -

 
166 25 I0A24 

   167 26 I0A25 
  164 27 I0A26 

 
      NC 110-78B 

   3.10. 
 
 

 3.10 –       NC 
110-78B 
 

 -
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 1, 2 En 1 I1A0 
 1 KEY1 2 I1A1 
 2 KEY2 3 I1A2 
 3 KEY3 4 I1A3 

« » XAXIS 5 I1A4 
«Y» YAXIS 6 I1A5 
«Z» ZAXIS 7 I1A6 
«4» 4AXIS 8 I1A7 
«5» 5AXIS 9 I1A8 
«0» X0 10 I1A9 
«1» X1 11 I1A10 

«10» X10 12 I1A11 
«100» X100 13 I1A12 
«1000» X1000 14 I1A13 

NC NC 15 I1A14 
NO NO 16 I1A15 

 
       3.11. 

 
 3.11 –     

 

   
 -

 
 -

 
1 2 3 4 

  
 S  

24 1 U4A0 

  
 1  

30 2 U4A1 

 (305) 
 

31 3 U4A2 

  32 4 U4A3 
  -

 
33 5 U4A4 

 -
   

52 6 U4A5 

  -
  

53 7 U4A6 

  
 2 

55 8 U4A7 

 
 
 

  3.11 
 

1 2 3 4 
  -

 2 
56 9 U4A8 
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 « » 

 10 U4A9 

  
 « » 

 11 U4A10 

  
 «Z» 

 12 U4A11 

  
 «S» 

 13 U4A23 

  « »  14 U4A12 
  « »  15 U4A13 
  «Z»  16 U4A14 
  «S»  17 U4A15 

    U4A16 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4     

4.1    
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         -
    . 

       -
        , 

     .     
       : , 
,   .     – -

, ,   . 
     ( . 4.1):  -

      ;   ( ), 
   ,    ,  

        . 
 

-

- +

+

Х1 Х2

. .

ε 
Ω 

 а
а а

ых

ы  

 
 4.1 –      

 
        

   SIEMENS. 
       -

     SIEMENS Simoreg. 
       . 

   ,   PLC- , -
    ,   -

. 
     2   ( ) 

  ,    ,  
    . 
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      ,   , -
, , ,      , 

   ε,   ,   
   ,       

Ω ,   . 
         
  ,     
.      -

    ,     -
  . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.2   SIEMENS Simoreg 6RA26 
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    SIEMENS Simoreg 6RA26 
( . 4.2)        

.    ,  -
     .   
       .     

      
  -     .  -

      . 
         

   .  
 

 
 4.2 –   SIEMENS Simoreg 6RA26 

 
 
 
 
 
 
 
 
 
 
 
 
4.3  я SIEMENS Simoreg   



70 
 

    SIEMENS Simoreg   
    : 

1. ,      -
    . 
2.         -

 . 
3.       200   -
 -      1087   - . 

4.  «Betriebsbereit» («   »)    
     «Storung» (« »),  

       1045. 
5.  . 64,  ,  . 57  69/ /, -
 ;  . 64     . 7; -
 . 57  . 69   . 

6.     . 
7.      .33, 34  

SIMOREG. 
    : 

1.  S1    1086    «I-
Regeln» («   ») 

2.       , 
  . 

3.      «EIN» ( .) 
4.  : 

 : 
. 26, 28, 30……………………………………………………………......380  

 : 
. 1U, 1V, 1W…………………………………………………380   500  

   (  ): 
. 37, 38……………………………………………………………………380  

 : 
. 31, 32…………………………………………………………………....380  
. 123, 124…………………………………………………………………220  

5.        -
   , 

. 26 →1U, 28→1V, 30→1W 
  

≈0………………………………………………..    380  
≈120 ……………………………………...…...    500  

. 31→123, 32→124……………………...………………………………...≈0  
6.    /  /: 

. 10  -24 ; . 44  -15 ; 

. 7 +24 ; . 45 +15  
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. 15 0 ; . 71 0  
   . 

7.      1045: 
V103,  ,  , . .  -

  . 64. 
      1098    

V2, , . . . 80  . 
  V79,  ,   : 

-      ; 
-   ; 
-   ≤80 %   . 
8.      . 
9.      «AUS»( .) 
10.      – . 33, 34. 
11.     . 

    : 
1.     . 33, 34   -

    .U  .U . 
2.   «EIN» ( .) 

  «EIN» ( .) 
3. .U  

: -24   . 107 
    R77   .U . 

4. .U  
:    . 107 

  R13 .U   20 %  , -
     . 

  -24   . 107 
   1086    -

: 
1.    
2.  S1       ; -

 ,  . 64  80  . 7. 
3.   :   . 57  

,          -
. 

4.     . 17  . 13 -
,     ,    -

,        -
  1-3. 

5.    . 57=0 ,  S1    -
   . 
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6.   :    
I . ≤1,2 –     I . . 

  b2    1086: 
+ 10  .    I . . 
+1  . 10 % I . . 

 R85  
  Ub2 

7.       . 57  69 
 . 56  14,   CG-CH. 

8.   : 
  . 57 (   . 56)  +1 ,   

10 % .     (10   . -
  ) 

 R28 –  . 
9.  : 

  . 57  56    0 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

4.4    Siemens 



73 
 

       
  SIEMENS 1HU3 ( . 4.3).  

   (   IP 54)  -
       . 

      40 ° . 
 

 
 4.3 –  SIEMENS 1HU3 

 
   1HU3: 

 ……………………………………………………………18 *  
    ……………………………………………..15  

  ………………………………………………….150  
 …………………………………………………………173  
 ……………………………………………………..1200 /  

 …………………………………………………………..20 *  
 ………………………………………………………………..16,5  

       -
    . 

      ,   
     24±2,4 .   
,      ,   . 

     ,    -
     .   -

     ,     
. 

         
     . 
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5        

   5.1       
 ,      . 

 
 5.1 –       

 

 
 

 ., . 
-

 
-

, . 
1 2 3 4 

   6   
47-63 4.5  PROxima 

146,22 6 877,32 

   6   
47-63 4.5  PROxima 

456,48 5 2282,4 

   63   
47-63 

571,39 3 1714,17 

   10   
ABB S203 6  

1666,12 2 3332,24 

  51-35 2-340010-
160 -2000-690AC- 3 

4026,61 1 4026,61 

  -1310 4-6  661,01 4 2644,04 
 1100-06 110  6  1  234,5 9 2110,5 

-1100-10 -110AC- 4- -  614,4 1 614,4 
-4100 110  63  1798,91 3 5396,73 

  3P -63 63  PROxima 571,14 2 1142,28 
   22/3 5  24  D  EKF PROxima 163 2 326 

  ( )-LS 1 1.5  -
 

15,06 50 753 

   ( )-LS 1 2.5   
 

21,08 50 1054 

   1 4   -
 

28,07 50 1403,5 

   1 6   41,5 50 2075 
   1.5 2  

(037664 Legrand) 
4,79 100 479 

  . . Starfix 1.5 .  
. Leg 037689 

3,82 50 191 

   2.5-8.2  2508 
(100 ) 168,28 1 168,28 

    
 2  2,5 . . 4,47 50 223,5 

   2-4  (100 ) 278,04 1 278,04 
   5.5-6  (100 ) 609,3 1 609,3 

   6.0- 6 6,11 50 305,5 
   Siemens SIMOREG 6RA26 85000 3 255000 

      45000 
           69000 
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  5.1 

 
  -     

 . 
П     –   ,  -
      .   

       
  ,        -

: 
 

1 1

0
T Т

t tK П   ,                                                                                                               (5.1) 

 
 tK  -     ; 

tП  -     . 
       .   -

    ,    . 
       5.2   5.2 ,  

     7 . 
 

 5.2. –     
 

, .   

, . 

  , 

. 

    

Σ , . 

1 172506,81 0 0 

2 172506,81 25000 25000 

3 172506,81 27000 52000 

4 172506,81 27000 79000 

5 172506,81 30000 109000 

6 172506,81 32000 141000 

7 172506,81 33000 174000 

1 2 3 4 
      60000 

    (  
,   ,  

 ,  ) 
  54000 

        20000 
    (  , 
    -

  ) 
  19000 

 172506,81 
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       -
      -
-   «Starag».     -

  NC-210  « - ».    -
     SIEMENS Simoreg,  

  SIEMENS 1HU3. 
      ,  

    ,   -
     ,   -

  ,       
        ё  . 

        
     .  

        
,   -  .   -

       
 . 

       
  « - ». 

     -   
«   2020». 
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 Щ  

 – -  . 
 –  . 
 –  . 

 –   . 
 –  . 

 –   . 
 – -  . 
 – -  . 
 –   . 

 –  . 
-  . 

 –  . 
 –  . 

 – -  . 
 –  . 
 –  . 
 –  . 

 –    . 
 –  . 

 – -  . 
 –   . 

GND – Gemeinsame Normdatei. 
FDD – Floppy Disk Drive. 
HDD – Hard Disk Drive. 
PLC – Programmable Logic Controller. 
CPU – Central Processing Unit. 
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. 

12.      NC-210.  
 : - , 2014. – 117 . 

13.      NC-110, NC-200, NC-
201, NC-210, NC-220, NC-230.   : - , 
2014. – 121 . 

14.      NC-110, NC-310, NC-
400, NC-200, NC-201, NC-201 , NC-202, NC-210, NC-220, NC-230, NC-301, NC-
302.   PLC: - , 2014. – 286 . 

15.    -4100 110  63  1 +1  IP00   [ -
 ]: . -  : https://www.electro-

https://www.electro-mpo.ru/catalog/rele_puskateli_kontaktory/a42_puskateli_i_kontaktory_na_110v_kursk_kashin_el/a4203-puskatel-magnitnyy-pml-4100-110v-63a-1r-1z-i/


79 
 

mpo.ru/catalog/rele_puskateli_kontaktory/a42_puskateli_i_kontaktory_na_110v_kursk_
kashin_el/a4203-puskatel-magnitnyy-pml-4100-110v-63a-1r-1z-i/ 

16.     63   47-63 4.5  
PROxima [  ]:  -   , -

, ,  –  : https://www.etm.ru/cat/nn/1243798/ 
17.     6   47-63 4.5  

PROxima [  ]:  -   , -
, , ,    , ,  -

  . –  : https://www.etm.ru/cat/nn/958575/ 
18.     1100-06 110  6  1  xenergo [ -

 ]: TEXENERGO.        -
.   . –  : 

https://www.texenergo.ru/catalog/item.html/te00378914 
19.    -1310 4-6  [  ]:  - -

  , , , ,  -
  , ,    . –  : 

https://www.etm.ru/cat/nn/9742119/ 
20.   -1100-10 -110AC- 4- -  [  -

]:   . –  : 
https://keaz.ru/catalog/kontaktor-pusk/kontaktori-puskateli-rele/pml-kontaktori-
puskateli-s-katushkami-upravleniya-peremennim-i-postoyannim-tokom-na-toki-ot-10a-
do-400/pml-kontaktori/110537 

21.     10  ABB  S203 6  
[  ]:  -   , , -

, - ,    , ,    
. –  : https://www.etm.ru/cat/nn/9746224/ 

22.     6   47-63 4.5  
PROxima [  ]:  -   , -

, , ,    , ,  -
  . –  : https://www.etm.ru/cat/nn/4095926/ 

23.    3P -63 63  PROxima [  ]: 
 -   , , , - , 

   , ,    . –  
: https://www.etm.ru/cat/nn/5647043/ 

24.    51-35 2-340010-160 -2000-690AC-
3 [  ]:  -   , , 

, .–  : https://www.etm.ru/cat/nn/9870166/ 
25.     22/3 5  24  D  EKF PROxima [  
]: EKF – .  –  : https://ekfgroup.com/catalog/products/rele-

promezhutochnoe-rp-223-5a-24v-ds-ekf-proxima  

https://www.etm.ru/cat/nn/1243798/
https://www.etm.ru/cat/nn/958575/
https://www.texenergo.ru/catalog/item.html/te00378914
https://www.etm.ru/cat/nn/9742119/
https://keaz.ru/catalog/kontaktor-pusk/kontaktori-puskateli-rele/pml-kontaktori-puskateli-s-katushkami-upravleniya-peremennim-i-postoyannim-tokom-na-toki-ot-10a-do-400/pml-kontaktori/110537
https://keaz.ru/catalog/kontaktor-pusk/kontaktori-puskateli-rele/pml-kontaktori-puskateli-s-katushkami-upravleniya-peremennim-i-postoyannim-tokom-na-toki-ot-10a-do-400/pml-kontaktori/110537
https://keaz.ru/catalog/kontaktor-pusk/kontaktori-puskateli-rele/pml-kontaktori-puskateli-s-katushkami-upravleniya-peremennim-i-postoyannim-tokom-na-toki-ot-10a-do-400/pml-kontaktori/110537
https://www.etm.ru/cat/nn/9746224/
https://www.etm.ru/cat/nn/4095926/
https://www.etm.ru/cat/nn/5647043/
https://www.etm.ru/cat/nn/9870166/
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