
 
 
 

 
» 

 
 
 
 

 
 

» 
 
 

 
151 – « » 

 
 
 
 

  
 

, 
 1  20.03.2018 . 

 
 
 

 
 « » 

2018 



 2

 
 »  

151 – « »  
. . ., .,          

. ., . – . :  « », 2018. – 84 . 
 
 
 
 

:   .  
  . .  
  . .  
  . .  
 
 
 
 
 
 
 
 

: . . . . . . , 
. .  

 
 
 

 
 

 
 



 3

 

 
-

 151 - « » -
 « ».  

. -
-
-

 ( ) Freelance 800F -
 ( ). -

. -
. 
-

 ( )  Control 
Builder F (CBF) [1]  AC700  AC800 [2] 

 « »  
 ABB Group ( ) [3]. -

-
,  ( )  

,  
 ( ). , -

 
,  DigiVis. 

 
 

. -
. 

,  
, -
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, . 
.  

 
. -

,  
, , -

 ( , ), .  
, -

 ( )  700  800  
-

 ( ) –  Control Builder F. ,  
-

 IEC 61131-3. , -
, 

 (  – ) 
FREELANCE 700F  TYPE 7-DC-RB-AC700F, , 

 (  
). -

, -
 ( ).  

 TYPE 8-DC-RB- -S700  PROFIBUS  
. 

 700F  
800F   Group  [4],  

 Internet [5].  
, -

 
ABB Group  « » ( . ) -

. 
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 1 
 
 

FREELANCE 800F  ABB Group 
 

1.1  FREELANCE AC700F 
 FREELANCE 700F  TYPE 7-DC-RB-

-AC700F . 1.1. -
: 1 – ; 

2 – ; 3 – ; 
4 – . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 .1.1 –   . 

1 

2 

3 

4 
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. 1.2 , 
. , 

 
(CPU Terminal base  TB711);  (CPU 

 PM783); -
 (I/O Terminal Unit)  

 (S700 I/O MODULE),   (  3, 5  8 -
).  

 (RS-232/485  ModBus); -
 (RS-232/485 Diagnostics)  Ethernet -

 (RJ45  TCP/IP).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 1.2 –   FREELANCE 700 F. 

CPU Terminal 
base 711 

FBP (Field Bus Plug) 

CPU PM783 

S700 I/O Module (Up to 8) 

Field Bus 
Coupler 

Connector 

I/O Terminal Unit 

RS232/485(ModBus) 

RS232/485 (Diagnostics) 
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-

 (Field 
Bus Coupler Connector) -

 
(FBP – Field Bus Plug). 

 ( )  
 TYPE 7-DC-RB- -

AC700F ( . . 1.1)  
-

 ( )  CPU 
PM783F, -

 DC732F,  
 

AX722F,  
 CM772F  

CP-E 24/1.25. ,  
 
 

,  RJ-45 
 crossover -

 
 Ethernet.  -

 
-

, . 
 

.1.3. 
 

. 1
.3

 –
 

 A
C

70
0F

. 
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 AC700F. -
 ( )  

(100...240 VAC).  S1...S8  
 Input 1.0...1.3  Input 2.0...2.3  DC732F. -

 +24 -
. -

 TRUE. , -
 (ON/OFF), -

 ( )  
 ( / ). -

,  
Output 3.0...3.3  Output 4.0 ... 4.3  DC732.  Output 4.4 

, . 
, -

 0...10 .  Input 
2.2  2.3  AX722F.   

-100, -
 Input 2.4  1.4, 2.5  AX722F. 

 
1.2  S700 Remote I/O 

 FREELANCE 700F  DC-RB-PB-S700 
Remote I/O . 1.4. -

: 1 –  
;  2  –  -

; 3 – ; 4 –  
. 

. -
 

PROFIBUS,  
 S700.   3,  5   8  
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.  
 PROFIBUS,  

700F ( )  S700 (RTU).  ,   
 S700  

 700F, . 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 S700 : 
  PROFIBUS   

 DC705F; 
  AX721F; 
  DX731F. 

.1.4 –    S700. 

1 

2 

3 

4 
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. 1.5  S700.  
 

 
 
 

.  
 (  220/24V)  

(100...240 VAC).  S1...S8  
 Input 1.0...1.7  DC705F. -

 +24 . 
 

 TRUE. , -
 (ON/OFF).  

,  Output 2.0...2.7 
 DC705F.  Input 2.0  2.1  AX721F -

, -
 0...10 .  Input 1.2, 2.2  

2.3  AX721F  3- . 
 Output 2.9  3.4  731F  

.  Output 3.5  
3.9  731F .  
 

. 1.5 –  S700. 
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1.3  
FREELANCE 800F 

 
)  ( ).  1.6 -

 FREELANCE 800F.  
 – 

Control Builder F, -
 DigiVis.  

, . 
-

,  –  
 (RTU).  

 ( ) ,  
.  

  , -
.  

 –  DigiVis,  -
,  SCADA- .  

, -
.  

 TYPE 8-DC-RB- -S 700, -
 S700-I/O. 

 (Operator 
Station – VIS)  Microsoft Windows  
DigiVis. -

 
.  

 –  
Microsoft Windows  Control Builder F. -

. 
 



 12

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 1
.6

 –
 

 F
RE

EL
AN

CE
 8

00
. 
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 (Process Station – 
D-PS). ,  

 
, . 

 
 AC700F  AC800F,  

 S700 -
. -

,  (Redundant process station – 
D-PS/RED).  AC 700F  

 300 . 
 

 Ethernet.  
 Ethernet.  

 UTP 
cat.5. 

, ,  FREELANCE  
.  

, , -
 TYPE 7-DC-RB-

-AC700F. 
 – CPU AC700 

CPUPM783F . 1.2. -
 32-  RISC  

Motorola  Motorola Power PC (MPC8247).  
 2 . -

 4 MB (  S-RAM)  
 16 MB (  SD-RAM)  

.  
 2 . -



 14

 
SER ( 1)  

. -
 RS-232,  RS-485  

 1200 bps  38400 bps.  « -
» (Master/Slave)  ModBus ASCII/RTU.  

 DIAG (COM2)  
 RS-232  SUB-D  F.  

 Ethernet (RJ45) 
 

DigiVis , . 
 

 CM772F  Profibus Master  DP-
V0/V1  9,6 kBit/s  12 MBit/s. 

, , -
,  IEC61131-3.  

, ,  
.  

 
. -

 ( ), -
. 

  (TASK): -
.  

, ,  « »  
.  

. 
: 

 ,  5  24 ; 
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 -
 (  PLC). 

.  
: 

 RUN ( ); 
 STOP ( ); 
 COLD START (« » ); 
 WARM START (« » , ); 
 REDUNDANCY TOGGLE ( ); 
 ERROR ( ). 

,  
-

. 
 

, -
 (  PLC), -

. ,  
, -

. , 
. 

 Profibus CM772F -
-

 PROFIBUS DP.  
.  

, -
». -

 (  
), . -

. 



 16

-
 TB711F  

 
 

. . 1.7  
 

.  
 

: 
1 –  

; 
2 –  

; 
3 – -

; 
4 -  Ethernet; 

5 –  DIAG (COM2); 
6 –  SER (COM1); 
7 –  24 . ; 
8 –  Feldbus ( ); 
9 –  PROFIBUS  ( -

-« », ). 
 SER (COM1) . 

1.8.  5-  
.  

. 1.9.  
 S700  

 AC700F, 
 Profibus-DP. 

. 1.1  S700. -
 (  2, . 1...7) -

. 1.7 – . 
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 AC700F.   (  3, .  1...15) -

 
Profibus-DP. : . – 

, . – . 
 
 
 
 
 
 
 
 
 
 

 1.1 –  FREELANCE S700 

 
 

 
   

 

 
 

 

 
 

 
 

. . 

1 2 3 4 5 6 7 
1 -

 A
C

 7
00

F -
 S

 7
00

F DC 732F 16  
. -
 

16  
. -

 
 

24 . 
 

-
 

24 . 
, 0,5  

2 AI 723F 16  
. 

 
 – 12 

 +  

0…10 , 
–10…+10 , 
0/4…20 A 
Pt100/1000,  
Ni1000,  

.  

- 

. 1.9 –  
 . 

. 1.8 –  
 RS-232  RS-485. 
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1 2 3 4 5 6 7 
3 AX 722F 8 . 

 
 

8 . 
 

 
(2 x 4),  

 12 
 +  

 
AI 723F 

 
0…3: 
–10…+10 , 
0/4…20  

 
4…7: 
–10…+10  

4 AO 723F 16  
. 

 
(2  8), 

 12 
 +  

-  0…3  
8…11:  
–10…+10 , 
0/4…20  

 4..7  
12…15:  
–10…+10  

5 DX 722F 8  
. -
, 

8  
. -
 ( ) 

24 . 
 

24 . 
, 

110/230 -
 

6 DX 731F 8 . 
 

, 
4  

. -
 ( ) 

110/230   
 

 

24 . 
, 

110/230 -
 

7 AI 731F 8 . 
 

 
 15 

 +  

8 AI: 
, 
 

, 
, , 

 24  
.  

2-, 3-  4-
. ., 

24 . 
, 5  

- 
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1 2 3 4 5 6 7 
8  DC 705F  

FBP  8  
 

. -
, 8 

 
. -

 

24 . 
,  

. 
. 

24 . 
, 0,5  

9  DI 724F 32  
. -
 

24 . 
 

24 . 
, 

. 
. 

10  DC 722F 16 -
 
 

 

24 . 
 ( -

 3- -
.) 

24 . 
, 0,5  

11  DC 723F 24 -
 

 

24 . 
 ( -

 2-  
3-  

.) 
24 . 

, 0,5   

- 

12  AX 721F 4  
. 

 
4  

. 
, 

 12  
+  

 
AI 723F 

–10…+10 , 
0/4…20  

13  AC 722F 8  
 

 
 12  

+  

 
AI 723F 

 AX 
722F 
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1 2 3 4 5 6 7 
14  CD 722F 2 -

, 
2 -

, 
2  

. -
, 

8  
.  

RS-422, 
5-V-TTL, 

. 2-  
 24 , 

1 SIN-  
 

., 
 

SSI 

, 24  
. , 

0,5  

15  DA 701F 16 . 
. -

, 8 
. . 

, 
4 . . 

., 2 . 
. . 

24 . 
 

. -
,  

. -
. -
 AI 731F 

24 . 
, 0,5 , 
.  

 
AI 731F 

 
1.4  Control Builder F 
1.4.1  Control Builder F 

 FREELANCE 
800F  Control Builder F (  CBF). 

,  
  

  ABB Industrial IT  Freelance V9.2  Control 
Builder F. ,  

 CBF.EXE,  
«C:\Program Files\ ABB Industrial IT \ Freelance \ exe \ *. *»,  

.  
, ,  

.  100 .  
,  

. 1.10. : -
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 Microsoft Windows -
 ( , );  

 , , ; -
, ;  

 
. -

: «C:\Program Files\ABB Industrial IT\Freelance\proj\*.*.». 
: 1) -

; 2) ; 3)  
 «*.CSV». 

 
 -
 -

...  
 ( -

-
  Microsoft 

Windows)  ( -
...) -

.  -
  

:  ( , project_1)  
 .  -

 
: : .  -

,  
. , . 

1.11. . 
, -

 …  . ,  

. 1.10 – . 
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 . -
 «C:\Program 

Files\ABB Industrial IT\Freelance\proj\*.*». , -
, -

 
 . 

 
 
 
 
 
 
 
 
 
 
 
 

 «*.CSV»   
 …,  -

. . 
 

 ( . . 1.11),  
. 

. 1.11 , -
 ( . . 1.10).  

 !  ! -
 ,  

. ,   

. 1.11 – . 
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.  
 [1, 2, 3]. 

 CBF , -
,  

. , -
,  ,  -

, . 
,  (  

),  ( ), 
-

. 

1.4.2  
 

 « » . -
 !  

. -
,  

. 1.12. 
 

 
 
 
 
 
 
 
 
 

. 1.12 – . 
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 – -
. 

. 
: 

 ; 
 ; 
 ; 
 , ,  

; 
 ,  

; 
 ; 
 -

, . 
, ,  

,   -
. , -

.  
: 

  ( , ); 
  ( ); 
 ; 
 ; 
 . 

,  
. -

.  
. 

-
. 
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: 
 , , ; 
 ; 
 -

,  ( -
). 

 
: ,  

 lr_1_name   ( . . 1.12),  
.  

-
. -

 ( . . 1.11).  
 !   . -

.  
, . 

-
: , , , , -

. : . -
,  – 

. : , 
, , , .  

 Microsoft Windows  
. -

 .  -
: , ,  

, .  

  – ;   



 26

 -

!;  . -
 

. : ,    
. -

.  

 ,  -
.  
,  

. -
.  

.  
. 1.13  

-
.  
,  

,  -
. 

 
:  

 (software), 
 –  

(hardware)  ,  -
. 

 
 Freelance  

,  
online (  CBF - . 1.13 – . 



 27

),  offline ( ,  
).  

.  
.  

, , ,  – -
 ( 700F).  – 

.  
. 

-
. . 

1)  Microsoft Windows 
 Internet Explorer. 

2)  TCP : 
http://127.0.0.1:8888/.  

 Freelance, . 1.14.  
 -

. 
3)  (ID=*)  Station ID, 

-
.  Start Controller.  

-
 CBF.  

  
 -

. ,  
. 1.15. 

 
.  

 Ethernet .  1.15  -
 Control 

Builder F. -
 HWSYS (HWSYS). 
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 Ethernet. 
 ( . . 1.15). -

, ,  

. 1.14 – . 

. 1.15 – . 
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.  ,   
,  .  -

-
, ,  AC700F.  

 
 – D-OS. -

 Ethernet -
. -

 -
 –  D-OS. -

. 1.16. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
,  ! .  

.  
, . 1.17. 

-
, . 1.12. -

.  

. 1.16 – . 
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,  
. 

 
 
 
 
 
 
 
 
 
 
 
 

 
. , -

 ( 700F). -
: ,  

 8 ). , , -
. 1.3.  

,  
 . -

, . -
.  

 
 –  CPU PM783F.  

 
DC732  AX772,   ( .  .  1.3).   

, -
-

 CM772  PROFIBUS DP Master. 

. 1.17 – . 
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, -
. 1.18. , -

,  
. -

. 
 
 
 
 
 
 
 
 
 

.  1.19   DC732.  
. 

 -
 16_ ... 19_ 24_ ... 28_ , 

 «1»   
, . 1.3. 

. 1.20  AX772 -
, 

. 1.3. 
 

.  
 

. . 1.12) . 
,  

. -
 -

 . 

. 1.18 – . 
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 . 1.20 –  722. 

. 1.19 –  DC732. 
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1.4.3  
,  -

. 1.12, . 
-

. 
, -

 
lr_1_name (CONF), . -

: -
. 

-
-
 

,  
. 1.21.  

 D-PS (ps01), 
. 

  
-

. -
,  

-
:  – 

ps01.USRTask (TASKLIST)  – ps01.SYSTask (TASKLIST). -
, , 

 – -
. -

 «+»  «-» -

. . -

. 1.21 – -
. 
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–   TASK  ps01USRTask. -

. , 
 – 

 ps01USRTask (Task) ( , #500ms).  
 SFC- ,  -

 PL.  ps01USRTask (PL) ( ),  
 FBD – ps01USRTask (FBD).  

 os01 (VIS). ,  
, . 1.22. 

 
 
 
 
 
 
 
 
 
 
 
 

,  CBF ,   
. , -

-
.  -

 …,  ,    
 – , , Template_01.prt.  

,  
.  

 .  

. 1.22 – . 
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.  
 (  drag-and-drop). , -

 
lr_1_name (CONF).  

, . 1.22. 
, . 

1.17. -
-

.   
     

…,  ps01.  
 

–  ps01, . 1.23.  
 os01 . , -

,  ID,  
 ( ),  

, . 
. 

,  ! -
 ( . . 

1.22).  
 .  

. 
1.4.4  

,  
 DigiVis,  

.  

.  IP  
 DigiVis, . 1.24. 

, -
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,  IP  ( , 
 – 127.0.0.1).  ID . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 1.23 – . 

. 1.24 – . 
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, -
 
 

,   
.  

,  
 

 -
. -

-
 ID  IP  

. . 1.25  
 

 Emulator. 
 

. 1.24. 
 Freelance 

 Configure  
 FCNF32.EXE,  «C:\Program Files\ABB 

Industrial IT\Freelance\exe\*.*». 
 

. 
1.4.5.  

. 
 ps01USRTask (FBD) -

 ( . . 1.22) -
. , . 

1.26.  
:  FBD, ,  FBD, -

. -
, .  

. 1.25 –  
. 
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 CBF  
.  

  . 
 ,   – .  

,  
, -

. -
 ! . 

 
. . , 

 . -
 
 

. . 
 « »  

.  «  
» .  

 AND ,  
 . -

. -
, . 1.27. 

. 1.26 – . 
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,  
. 1.28,  
.  
,  

. , -
 . -

 , -
. -

 . 
 

,  
. 1.29. 

 
 

-
 Ctrl -

. 
 

-
.  

,  Shift, 
. -

.  
Ctrl . -

. 
 
 
 
 

. 1.27 – - 
. 

. 1.28 –  
. 

. 1.29 –  (1). 
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REAL.  BOOL. . 
1.30 . . 1.29  
1.30 :  BOOL 

,  REAL – . , -
, , . 

 
 
 
 
 
 

,  
,  Ctrl  Shift -

. 
-

. 
1.4.6.  

.  
.  ,  -

. 
 Internet Explorer, 

 Freelance Controller Emulator Web,  
 http://127.0.0.1:8888 .  ( . .1.14)  

 Station ID ,  «1»  
 Start Controller. 

 . ,  
. 1.31,  ps01 (Emulator)  

 -
. 

. 1.30 –  (2). 
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 ps01USRTask (FBD)  
. , . 1.32  

.  napr1 , 
 napr2.  lamp_low  TRUE. 

 lamp_alarm  TRUE,  
test1  test2  TRUE.  

,  – 
. 

 
.  -

…, ,  
 , . 1.33. 

 
 
 
 
 
 
 
 
 

. 1.31 – . 

. 1.32 – , . 
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-
-
 

os01 (VIS).  
BUBMAIN.EXE, -

 DigiVis  
 «C:\Program Files\ABB 

Industrial IT\Freelance\exe\*.*». -
 

  
Windows    

: ABB Industrial 
IT Freelance V9.2  DigiVis. 
 
 

. 1.33 –  
. 
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 2 
 

 FREELANCE 700F 
 

2.1  
 

-
, ,  

. , -
. 

 CBF ,  
.1.4.1 .1.4.3. -

: . , 
 (CONF). , 

-
 ProjectTree.prt  

. ,  
. 2.1. :  

. :  
 500 .  

. ,  

 «–» . 

 
 
 
 
 
 
 
 . 2.1 – . 
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.  2.1  ,   
.  

, -
.  PL1 (PL) – 

 NP10  FBD.  
 NP10.  

  -
.  «  

 (IDF1)».  
 

, .  
-

. .  
 

. 
. -

, . 2.2.  
 
 
 
 
 
 
 
 
 
 
 
 
 

. 2.2 –  
«  (IDF_1)» ( ). 
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. -

 «>>»  

«<<». . 2.3  

 IDF_1. 
 
 
 
 
 
 
 
 
 
 

, ,  
.  – NP10,  

 « »   –  «ON»   «OFF». -
 « ».  

,   «OUT»  «FB0» 
 «FB1»,  «FB0» . -

 «Ctrl». -
 

.  
 «Shift». -

 «Ctrl». -
. 
 

. , ,  
.  

.  

. 2.3 –  
«  (IDF1)» ( ). 



 46

.  
, -

, . 
 « !».  

 « ».  -
 project_1  

.   ( .  .  1.4.2)  
 ( . . 1.17).  

,  
. . 

.  

 .  
. ,  

.1.4.2 ,  
. 1.16. ( ).  

.  
. 

 IP  
 DigVis.  

 … .  -
.  IP  «127.0.0.1»  ID -

 CBF. . 
2.4. . 

.  
 

.  -
. -

.  
, , . 
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 DigVis,   
. .  

.  
 Station ID  ID .  

«1».  Start Controller. -
 CBF. -

, , -
, .  

. ,  
 Windows  

DigVis.  DigVis. 
.  

 ,   –    
.  . 

. -
 DigVis.  

. 2.4 – . 
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 DigVis.   
 -

.  
 NP10.  

  
. . 2.5.  

 DigVis  
 . 

 . 
 
 

: .  
-

 . -
 

 . 
, , -

, ,  
.  5s.  

, , -
.  – . 

 CBF  
.  CBF  –  .   

.  
-

.  
. ,  

, .  
. 2.6. -

,  OFF.  

. 2.5 –  
 NP10. 
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. 
: 

 -
, -

; 
 -

; 
  

; 
  DigVis  

; 
  DigVis 

 CBF  
. 

 

. 2.6 – , . 
) 
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1. , -
. -

, . 
2.1.  X1...X8  
S1...S8 ( . . 1.3)  DC732,  

 Y1...Y8  L1...L8 . . 
1.3). . 

 2.1 –  
 
 

 

X1…X8 –  Y1…Y8 –  
 

1 (X1 AND X3) OR (X4 AND X5 AND NOT X8) Y1 
2 (X2 OR X3) AND (NOT X1 AND X5 AND X7 Y2 
3 (X1 AND X2) OR X4 AND NOT X6 AND X8) Y3 
4 (X2 AND X3) XOR (X5 AND X6 AND X7) Y4 
5 (NOT X1 XOR X3) AND (X5 OR X7 OR X8) Y5 
6 (X2 AND NOT X3) OR (X4 AND X5 AND X8) Y6 
7 X2 AND X3 AND NOT X4 AND (X1 XOR X7) Y7 
8 (X1 OR X3 OR X4) AND (NOT X7 OR X8) Y8 

2.  
.  

 ( . . 
1.3). : 

  (L9)  
 (S3 – , S4 – ); 

  (L1)  
; 

  (L2) ; 
  (L2),  

; 
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  (S1) -
; 

  (S2). 
 

1)  Freelance 800. 
2)  Freelance 800? 
3) , -

 F? 
4) . 
5)  F.  
6)  F  

. 
7)  ( )? 

 
2.2.  

 
 – .  

. 2.7.  
. . 

 
 

-
 20 .  

 
-

. 
-

 CBF  
, .1.4.1…1.4.3 -

. : 

. 2.7 –   
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PUMPSTATION.PRT, 
SIM_FU1.PRT  
SIM_FU10.PRT. , -

, -
,  –  

-
 

.  
-

, . 
2.8. -

-
-

. :  (SIM) -
 500ms,  (Plant) – -

 1s.  
. 

 FU10, NP10, FIC10, PI10, FI10  
TRENDS, . , -

, , -
. 2.9…2.14.  

, . 
2.9…2.14. . 2.9, -

.  FU10 -
, . -

. ,  
.  

  . 
… .  -

.  SIM_FU1. -

. 2.8 –  
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-
 . ,  

, . -
, -

.  
, -

. 2.9. ) 
.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 2.9 –  
. 

. 2.10 –  
. 

. 2.11 –  
. 

. 2.12 –  
. 

. 2.13 –  
. 

. 2.14 –  
. 
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 F .  -
. ,  @NP10_out 

-
,  . , -

. 2.15, -
: . 

. 2.15  
,  

@NP10_out -
-

 NP10.  
 

,  
 
 

 ( ). -
 . -

,  «@»  
.  . 

. 
, . 

 
 NP10 -

 
-
 

IDF_1.  
-

,  
 

. . 2.16 

. 2.15 – . 

. 2.16 –  
IDF_1 ( ). 
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.  
 (FI10, PI10)  

  M_ANA. -
, -

. :  –  0  
10 ³/ ,  – 3 ³/ .  0  20  

 3  15  
. 

. 2.17. 
 
 
 
 
 
 
 
 
 
 
 

,  
 FIC10 , . 2.13.  

 C_CS.  
C_CS . 2.18…2.20 . 

  TRENDS. 
. . 2.14  

, ,  
 FIC10. , -

 TREND (TR_D-OS)  
LS_01(VIS). 

. 2.17 –   M_ANA. 
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, -
: Trend  Pumpstation.  

 .2.21.   

. 2.18 –  C_CS (1/3). 

. 2.19 –  C_CS (2/3). 
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.   
 TRENDS  ( .2.14).  CBF  

. , 
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
. .  

.  
) : . ,  

 « » -
. ,  

 Pumpstation (FGR)  
 LS_01(VIS) . , -

. 2.7, ,  
.  « » -

. -
. 2.22. 

. 2.20 –  C_CS (3/3). 
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. 2.21 –   TREND (TR_D-OS). 

. 2.22 –   « ». 
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,  
.  NP10_OUT, NP10_FB1  NP10_FB1,  

 NP10. -
 .  

 .  -
  .  

.2.23  .  
 FIC10.  

-
 .  

 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-
 

. 
 

. 2.23 –   Select. 
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1) ? 
2) ? 
3) ? 
4)  

? 
5)  

? 
 

2.3. -
 SFC 

 CBF -
.  SFC  

 ( ).  
, , -

 SFC. -
 

, . -
, , -

, , -
. -

, . 
, .  

, . 2.8.  
 Plant  sfc  

 SFC. . -
, -

.  sfc,  
. ,  

, . -
.  
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. 2.25 –  sfc. 

.  -
, 

 -
. -

. -
 

. -
, -

.  
.  

.  
 sfc,  

. 2.24.  
 

.  CBF -
 sfc(SFC). , . 

2.25.  
 
 
 
 
 
 
 
 
 
 
 
 

. 2.24 – SFC . 
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, . 
, -

.  
 FBD.  

,  Init  –  Init. -
.2.26.  

 @NP10_MA)  (  @FIC10_MA),  
 (  @F10) . 

 
 
 
 

. 2.27. -
 OFF  @NP10_FB0 

 ( . . 2.9)  
.RESULT. 
 
 
 

. 2.28  Action1,  @NP10_IN 
 TRUE  P_open  BOOL. 

 
 
 
 
 

 Trans2 ( . . 2.29)  ON  
 @NP10_FB1  

. . 2.9)  .RESULT. 
 

. 2.26 –  Init. 

. 2.27 –  Trans1. 

. 2.28 –  Action1. 
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. 2.30  Action2,  
@FIC10_MA  TRUE  End_sfc -

 BOOL. 
 
 
 
 
 

 End . 2.31. -
 

 @F10)  ( . . 2.9) -
 20.0 .  .RESULT.  

 
 
 
 

-
. -

 LS01(VIS).  
 SFC(SFCP)  LS01(VIS). -

, .  
 F2.  

 (  SFC), -
 sfc. -

 .  
SFC(SFCP) .  

.  CBF  

. 2.29 –  Trans2. 

. 2.30 –  Action2. 

. 2.31 –  End. 
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 –  
SFC(SFCP).  

-
.  DigiVis.  

 
2.4.  

. 
 

. ,  
 CBF, 

.  
 – . -

, ,  
.  

: . -
.  

. -
. ,  

. .  
. 2.32.  

 
 
 
 
 
 
 
 
 
 
 . 2.32 – . 
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. 2.33 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 , 
-

,  
, -

.  
-

,  
 

,  
-

 ( . . 2.34).  
,  

 CBF -
 

. 2.33 – . 

. 2.34 –  
. 
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-
. -

.  
. -

. ,  
. 2.35. 

-
: ,  

. -
. 

, -
.  2.2 . 

 
. -

.  Start_SFC (FBD)  
,  

 SFC(SFC).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 2.35 – . 
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 2.2 – . 

   
Meas./output  
variable 

DOS_A_MA Binary Dos_A Automatic mode On / off 
DOS_A_MM Binary Dos_A Manual mode On / off 
DOS_B_MA Binary Dos_B Automatic mode On / off 
DOS_B_MM Binary Dos_B Manual mode On / off 
FS_A1 Analog Flow A m³/s 
FS_A2 Analog Level A m³ 
FS_B1 Analog Flow B m³/s 
FS_B2 Analog Level B m³ 
Inhalt_A Analog Input volume, substance A m³ 
Inhalt_B Analog Input volume, substance A m³ 
Init_AS1 Binary SFC program starts On / off 
LI03 Analog Level B3 Meters 
LI031 Binary Limit value B3 On / off 
LI032 Binary Limit value B3 On / off 
LI033 Binary Limit value B3 On / off 
LI034 Binary Limit value B3 On / off 
M31_0 Binary M31 end position 0 On / off 
M31_1 Binary M31 end position 1 On / off 
M31_FLT Binary Fault input On / off 
M31_MA Binary M31 Automatic mode On / off 
M31_MM Binary M31 Manual mode On / off 
M31_P0 Binary M31 Control command 0 On / off 
M31_P1 Binary M31 Control command 1 On / off 
M31_out Binary Agitator output On / off 
P31_FB0 Binary P31 End position 0 On / off 
P31_FB1 Binary P31 End position 1 On / off 
P31_FLT Binary Fault input On / off 
P31_IN Binary P31 Input On / off 
P31_MA Binary M31 Automatic mode On / off 
P31_MM Binary M31 Manual mode On / off 
P31_P0 Binary P31 control command 0 On / off 
P31_P1 Binary P31 control command 1 On / off 
P31_out Binary P31 Output On / off 
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. 2.2 
PRG_AB Analog New batch On / off 
Restart_DA Binary Limit value metering A On / off 
Restart_DA1 Binary New batch A On / off 
Restart_DB Binary Limit value metering B On / off 
Restart_DB1 Binary New batch B On / off 
SET_DA Binary Reset counter A and B On / off 
TD_A Binary Reduction of inward flow A On / off 

 
 
 
 
 
 
 
 
 
 

 -
 MONO_F  

. . 2.1).  
. 2.37.  

. 
 Start  

 ( . . 2.38). . 
2.39.  @DOS_A_MM,  

 , -
 .RESULT. 

 
 
 

. 2.36 –  Start_SFC (FBD). 
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 SetDos  ( . . 2.40). 
 
 
 
 
 
 
 

 
. 2. 41). 

 
 
 

 

. 2.37 –  
. 

. 2.38 –  Start. 

. 2.39 –  Start_OK. 

. 2.40 –  SetDos. 

. 2.41 –  Set_OK. 
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 Dos   . -
 

TONOF.  1.0 (  REAL) 
 @PRG_AB.  Dos . 2.42. 

 
 
 
 
 
 
 

. 2.43.  
 DosCheck  RS  ( ) 

 .RESULT.  
 
 
 
 
 
 
 

 Mix , -
 CTT. . 2.44. 

 

 
 
 
 
 
 
 

. 2.42 –  Dos. 

. 2.43–  DosCheck. 

. 2.44 –  Mix. 
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 MixEnd  @Ms1_T,  
 TRUE  Mix.  

 .RESULT, . 2.45. 
 
 
 

 Pump  
 P31  (  Outlet). 

. 2.46. 
 
 
 
 
 
 
 

 ( . 2.46) ,  ( -
) ,  

.  @P31_P0 -
 .RESULT, -

 LevelD . 2.47. 
 
 
 

 Set_0 ( . . 2.48)  
.   

 End, . 2.49.  
 .RESULT. 

 
 

. 2.45 –  MixEnd. 

. 2.46 –  Pump. 

. 2.47 –  LevelD. 
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-
. -

, -
 SIM(PL). -

 SIM(TASK) 
. 2.50. 

 SIM(PL) .  
 (SIM_DOS_A  SIM_DOS_A),  (Level3)  

 (SIM_P31). . 2.51 - 2.54 . 
 
 
 
 
 
 
 
 

. 2.48 –  Set_0. 

. 2.49 –  End. 

. 2.50 –  SIM. 

. 2.51 –  SIM_DOS_A. . 2.52 –  SIM_DOS_B. 
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 – -
 plant, -

: -
,  

 ( . . 2.55).  
-

.  
 Inlet1(PL)  
 DOS11  F11,  

. 2.56  2.57 
.  . 2.55 –  Plant. 

. 2.53 –  Level3. 

. 2.54 –  SIM_P31. 
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 DOS11 ( .  .  2.56)   C_CS, 
. -
. 2.18 – 2.20. -

 ( . . 2.57)  CT_ANA, -
 M_ANA,  

.  M_ANA  
. 2.17. 

 Inlet2(PL),  DOS21  
F21, . 2.58  2.59  
Inlet1(PL). 

. 2.56 –  A. 

. 2.57 –   A. 
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 tank(PL)  LI3, Stirr_unit  
Outlet3, . 2.60 - 2.62 .  

 M_ANA : 0.01, 1.0, 1.5  9.5 .  
 
 
 
 
 
 
 
 

. 2.58 –  . 

. 2.59 –   . 

. 2.60 –  
. . 2.61 –  

. 
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-
 IDF_1,  ( . . 2.16). 

 
2.5.  

. 
 CBF 

.  
 

. . 2.3 .  
 2.3 – . 

 1 
 

 

 « » -
 V-1 -

 40  %.   V-1 
 

V-2  90 %  
. -

 70 °  V-2  
-

 900 . -
 V-3  

. -
 –  

. 2.62 – . 
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 2 
 

 

 « » 
 V-1  

 
«b».  V-1 . 

 140 -
 V-2  10 %.  

 80  ( )  
-

,  V-2  
25 %.  

 « » – -
 V-2  

 V-3  (  
).  

«b» –  
 3 

 

 

-
 « », -

 V-1, -
 50 %. -

 V-1  60 % 
 V-2.  

 2- -
 90 %.  V-2 

 540  
.  – 

 V-3  
.  

 –  



 78

 4 
 

 

-
 « », -

 V-1  
 «b».  

V-1 , -
 40 %  

 V-2.  175 -
 (pH)  

,  
 V-3  15 %. 

 
 « » –  

 V-2  V-3, -
 V-4 ( ). 

 «b» –  
 

 5 
 

 

-
 « »,  

 V-1  
 60 %.  V-1 -

,  30 %  
V-2  

. 
,  

 80 %  V-2 -
,  V-3 -

 ( ). 
 – 
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 6 
 

 

-
 « »,  

 V-1  90 %  
 30 %.  V-1 -
,  V-

2  
 50 %.  V-2  

 200 .  
 

 V-1  
 80 %. -

 V-1   
 10 . -

 V-3 
.  

 –  
 

 7 
 

 

-
 « », -

 V-1 -
 50 %.  V-1 -

,  
V-2 ,  

-
-

. -
 –  

 V-2,  
V-3 . 

 
–  



 80

 8 
 

 

-
 « », -

 V-1 -
 40 %.  V-1 -

 15 %,  
 V-2   

 80 %. 
 V-1  V-2  

 220 .  
-

 V-3  
. -

 V-3 -
.  

 9 
 

 

-
 « »  

 V-1  
 «b».  V-1 -

 150  15 % -
 V-2.  

 V-2  
 10 %  V-3 
 75 %.  ( )  

-
 

»,  V-2  V-3  
,  V-4 -

-
 «b».  V-4 

,  
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 10 
 

 

 « » 
 V-1  60 %  

 « ». 
 V-1  

130  V-2  
.   

 V-1 . 
 « » 

-
,  V-1 -

.  V-3  
-

 « ».  V-3 -
,  

 
 

. ,  Print_Screen  
. 

, . 
,  ( ),  

: 
) ; 
) ; 
) ; 
)  

; 
) . 
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