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 « -
»  151 – «  

». -
 

) .  
-

 ( )  
 ( ) –  CoDeSys V2.3 [1, 2] 

 Controllers Development System), -
 3S - Smart Software Solutions GmbH ) [3]. -

 – 
CDS2.  
100-  « » ( ) [4].  

 
[5, 6],  Internet [4]. 

,  
 ( ), -

 ( ) . -
 ( ) -

 ( ). -
,  

,  – -
.  

 – . -
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-
 

. -
 

:  
 ( - ) -

, .  
-

, . -
-

, -
 ( ) , 

-
 ( ). 
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 1 
 

 CODESYS V2.3 

1.1.  
– , -

; 
–  

  100/150/154 -
 CDS2; 

– -
 CDS2 : , 

, , 
,   

. 

1.2.  
. 1.1. -

, -
. ,  

 «  
». 

. 1.1 : 1 – , 2 – -
, 3 –  

), 4 –  (R~), 5 – , 6  7 – -
, 8 – , 9 –  

, 10  11 – .  
: 

1.  –  
 -100  750  220V. 

2.  –  
 DC12V. 

3, 9. . 
4.  –  

0...1 . 
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5.   150-220. -L -
,  ,   

-
, : RS-232 –  

;  RS-485 –  -
, , ; Ethernet – -

. 
6.  -6  –  

 « ». 
7.  – -

 « » ( ). 
8.   -1-220 -

 RS-485  RS-232 -
 ModBus ASCII/RTU  OWEN ( ). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 . 1.1 –  

 

 
 

 
 1 

6 

9 

3 

5 

 

 

8 

4 

2 10,11 

7 
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10, 11.  –  
Pt100 (k=0,00385° -1)  ( ) 

  (  – ). 
. 1.2 . 

 (  
) . 1.3.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 1.2 –  
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. 1.2 .  SW7, 
SW8 .  -

 SW1…SW6  DI1...6 
,  SW9…SW12 –  .1, .2, 

.3  .6 .  
 (« .»/« .»),  

(« .»/« .»)  (« »/« »). 
 

,  
 4 , ,  

220V/DC12V –  3 . -
 AI4.  

AI2  Pt100 (TD2 . 1.2). -
 « »  AI3 

(TD1 . 1.2).  
 
 
 
 
 
 
 
 
 
 
 
 
 

,  
, , . 

1.3.  
: 

1)  CDS2: 

. 1.3 –  

 
 
 
 
 
 

 ( ) 

CoDeSys V2.3 

 150-220- -L 

 
 1-220 

 1-220 RS-485 

RS-232 

TCP/IP|RS-232 
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–  (target ) -
 (POU) 

PLC_PRG, ; 
–  Resources ; 
–  ( ); 
– ; 
– -

; 
– . 

2)  CDS2 ( )  
. 

3) -
. 

1.4.  
1.4.1.  CoDeSys V2.3 

 CDS2  
 target  (  

,  ).  -
 InstallTarget.exe, ,  

 CDS2. . 
,  … -

,  target  
 . ,  Open…, -

 target .  ,   
Possible Targets  (PLC150.I_L)  
plc.trg. ,  ( )  In-
stall  –  Close. . 1.4  
InstallTarget  target .  

, -
.  CDS2. -

   
Codesys.exe  C:\Program Files\3S 
Software\CoDeSys V2.3\*.*.  CDS2 -

 -
 CDS2.  
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 CDS2  
 

, .  
 CDS2 . 1.5.  

 
 
 
 
 
 
 
 
 
 
 
 
 

. 1.4 –  target  
 CoDeSys V2.3 

. 1.5 –  CoDeSys V2.3 
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 CDS2.  File 
 New -

.  Target Settings -
 « »  Configuration, -

 (  PLC 150-
I.L). -

. .  
 . 

,  New POU  POU –   
 PLC_PRG,  CFC ( , -

). -
, -

. 
 

. -
 POU  PLC_PRG . 1.6.  

 File  Save,  Save 
as… , ,  

.  ,  ,  :  
lr_1_name.pro (  name ). 

1.4.2  
-

 ( -
).  ,  -

, , -
-

 – . 
. -
 CoDeSys,  . -

,  
 «L».      

 360 .  122 
 (%I), 234  –  



 12

 (%Q),  4 ,  –  
 ( ).  

 « » . 
 (%I)  

(%Q) ,  16 , -
 [5]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

,  CDS2  
lr_1_name.pro  150-I.L -

 CFC.  Resources  
PLC Configuration.  

 [6] . 

. 1.6 –  
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, -
.  

 –  -
.  CDS2  target -
. 

 –  -
. 

  –  -
 CDS2 target . -

.  
 « ». -

,  « ».  
,  

.  
 Settings  Module pa-

rameters.  Settings ,  
. -

, -
.  Module parameters 

, . -
. ,  

.  Value -
. -
. -

-
. ,  

. 
. ,  

 PLC Configuration.  
-

 «+». -
 Settings  Module parameters, -

. 1.7. 
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, .  
 – PLC 150 I.  

,  Module parameters  
 Min ycleLength  Value, ,   

,  10 ms  
 1 ms. ,  

, -
. ,  

. 
 
 
 
 
 
 
 
 
 
 
 
 

, -
. , -
 «+».  

Discrete input 6 bit (FIX) –   Discrete 
output 6 bit (FIX) – . -

 ( ) :  
 «AT» . -

, . -
. -

,  ( ),  
. . 

 

. 1.7 –  
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. 1.8 –  

 « »,  
 -6. -

 DIN1. -
,  (DIN2, 

DIN3, DIN4, DIN5  DIN6).  
,  

.  
,  DOUT1, DOUT2, DOUT3  

DOUT4.  
 ( .  .  1.8). ,   

. -
, -

 «%».  (I – 
, Q – ),  (  – 

,  – , W – ,  D –  
) ,  

.  «:» , -
. ,  

 (*…..*). 
 
 
 
 
 
 
 
 
 
 
 
 
 



 16

 
. -

. ,  
 « » ( ) 

,   – -
,  
. -

-
 (Time of filtration) .  

 -1, -
 –  0…10000.  

. -
,  

. ,  – 
, . -

 
 Safe Value) . 

,  
,  « ». , -

, , . 
-

, , -
,  ( )  

-
.   

-
 Triger, 

Counter, Encoder, . -
.  

 (Channel) . ,  
. , -
, . 

 
.  

.  
 

 [5, 6]. 
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 Unifed signal sensor [SLOT].    

 
:  (  REAL  Value) -

 (  WORD  Circular 
time). -

,  – -
.  

       -
: -

 ( ), , -
 ( )  (« -

»).  
. -

.  .   
, , 

, . 1.9.  
 

(Unifed signal sensor)  (Termocouple sensor).  
 

(Unifed signal sensor)  (RTD sensor). -
, -

.  
 – -

 – -
. -

 (  0…20 ),  
.  

,  ( -
-50, ,  

1.385), .  
-

 (  –  (L)).  [5] -
-
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.  
,  .   

-
 « » – Contact sensor ( . . 1.9). 

, -
. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 ( . 
.1.7).  Special output (FIX) -

 Analog output (FIX). -
-
-

.  TRUE, -
. -

.  
: 

– ,  « -
»,  « »;  

– ,  « »; 
– ,  « ». 

. -
 « »   « »,   « -

» – « »  –  « ». 

. 1.9 –  



 19

 150. -L  «  
4…20 », . 

. 
,  

. . 1.2)  
. , -

 
Pt100. -

 .  
 0…1 . -

,  
. 1.10, . 1.11 .1.12.  

 
. -

 Ain high  5000.  
 (0…1 ) -

 – R0_5000 . 
 AIN4 -

,  0…1 . 
, ,  

1000 .,  0…200 . 
).  

« »  
.  

,  AO1,  
 AOUT1.  

, , -
, -

. -
, -

 AI4 . -
-

 4…20 . -
-

. -
. 
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. 1.10 –  
 

. 1.11 –  
 

. 1.12 –  
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1.4.3.  
-

 POU. , -
 ( . .1.6),  U,  – -

 U  PLC_PRG – . 
 

: , -
, . -

-
, . 

 
 4…20 .  

 
 0  100 %. 

, ,  
 ( . . 1.13). -

 ( , , ) 
 

.  CFC -
, -

. -
 Order everything according to data flow, 

 
. -

. 
. 

,  Build  
Rebuild all  Project  
F11. . 

,  
 POU.  

.  
, .  

.   
 POU . 
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: -
, . -

 Online  
 Simulation Mode,  Login. -

 
 Run,  

F5.   Online -
, . 1.14. ,  

,  ( . . 1.6), -
 CDS2  – ONLINE,  

 – SIM  – RUNNING. 

. 1.13 –  
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.  
-
 

. -
.  -

-
 

.  
 Write 

Values (  
Ctrl+F7)  

 ( . . 1.14). 
, -

-
-

 CDS2 -
. ,  

 
 
 

-
 
 

. 
 
 

 Breakpoint Dialog  Online ( . 
. 1.14).  Breakpoints, 

. 1.15. -
 

 . ,  
 CDS2 , 

. 1.14 –  
 Online 
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 – ONLINE.  OFFLINE 
 Logout) . -

,  
. 

. 1.14  
,  .   

 Online  
 (Create boot project) -

 (Sourcecode Download). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 OFFLINE  
Logout ( .  .  1.14)   Online,  

 (Ctrl+F8).  
 Simulation Mode. 

1.4.4.  CDS2  
 

 
:  – RS-232  Ethernet  

 TCP/IP. -
-

. 1.15 –  Breakpoints 
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.   
Communication Parameters  

.  Communication 
Parameters… ( . . 1.14)  Online. , -

. 1.16.  New…  
 Communication 

Parameters: New Channel  
. : -

 RS-232  Ethernet.  
-
-

 Debug RS-232 
 Device -

 
Serial (RS232).  
Name , 

, plc_rs232. -
-

, . 
1.17.   

 . -
-

 COM-
.  

 
 

Value.  
 

-
,  

-
, -

.  

. 1.16 –  
 Communication Parameters 

. 1.17 –  
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 Enter . , -
 COM ,  

. -
 38400 . ,  

 – 115200 .  
, ,  115200 -

, . 1.18. . 
 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Ethernet  
 Communication Parameters: New Channel . . 1.17) -

 Tcp/Ip (Level 2).  
.  Communication Parameters  

 Ethernet .  
, . 1.19.  

,  Ethernet 
 TCP/IP .  

 Address,  IP  
 localhost  Value.  -

. 

. 1.18 –   
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,  – 10.0.6.10, 
. -

,  
.  IP  

 SetIP ***.***.***.***, -
 CDS2.  

 
 Debug RS-232. ,  IP -

 EasyWorkPLC.exe, -
 C:\Program Files\Owen\EasyWorkPLC\*.*.  -

.  
, -

 (GetIP  CDS2. 
 10.0.6.10 

,  
 cross-over .  

,  10.0.6.0, 10.0.6.10 
 10.0.6.255.  

 ,  -
  

 Windows.  

. 1.19 –  Ethernet  
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  (TCP/IP)  
 ( ,  ,  

 10.0.6.11)  (255.255.255.0)  .  
-

, -
,  Adress  localhost . -

 IP  Enter -
 

  ( . . 1.19).  
 Login  

Online, . -
 Simulation Mode .  .  1.20  -

 ONLINE  
RUNNING.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 1.20 –  ONLINE  RUNNING 
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! -
,  « »   

. , , -
. 
1.4.5.  

 CDS2 -
.  

 Visualizations  
 ( . . 1.6). ,  

 Add Object … -
 New Visualization. , -

, PLC_VISU (  CDS2  
),  Name of the new Visual-

ization.  
.  

 
. -

. 
 

. -
.  

. ,  
. -

 
. 

, . 1.13,  
. ,  

. ,  
0-  4-  flag  BOOL.  flag 

 TRUE,   TRUE  
: DIN1, DIN2  DIN3.   

 flag  DOUT3  DOUT4. 
 DOUT3  TRUE,  flag  
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 TRUE.  DOUT4 , 
 FALSE ).  

RESET  flag  
.  8-  11-  12  13 -

 AIN4  
 AOUT1 (4…20 )  DPZ,  

.  
. -

, -
 POU.  

,  
 POU,  – . 

, -
. 

,  -
.  

. , -
 – Rectangle ( ), Rounded Rectangle ( -

), Ellipse ( ), Polygon ( )‚ Polyline (  
), Curve ( ), Pie ( ). ,  – 

Bitmap ( ), Visualization ( ), Button ( -
), Table ( ),  ActiveX, Meter ( ), Bar 

Display ( ), Scrollbar ( ), Histogram ( -
), Alarm table ( ), Trend ( ), WMF file  

 WMF).  
-

. -
. 

,  Ellipse  
,  flag.  

. -
 ( )   
.  

 «+»  .   ( ),   
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 Configure.  Regular Element Configuration, -
. 1.21. . 1.21 -

 Shape . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Text  Content  
: SENSOR 1.  

,  -
,  MicroSoft Word.  Colors,   

,  
. ,  DIN1,  

FALSE,  Inside  Color,   
-

 .  DIN1,  TRUE 
 Alarm color  Inside -

. ,  Variables ,  

. 1.21 –  
 Rectangle 
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 Ellipse.  
 Change color: . 

 «.din1»  In-
put Assistant,  F2. -

  «+»  
Globale_Variables  (DIN1).  

 
,  flag.  

 PLC_PRG (PRG), -
 POU. 

 Rectangle  
,  AIN2. 

 Rectangle  
 Ellipse. ,  

.  
 Text. -

 Content  – 
Temperatur =.  

 Ctrl+Enter  Content.  
 – %3.1f ° .  

 placeholder ), -
.  «%» -

,  «3.1» –  
 «f» – 

,   (  
,  REAL). -

, . 
, -

,  «º C».  « º » -
-

 Windows (   7).  
 Alt  0, 1, 8  6  ( , Alt+0186).  

-
:  –  «d»  «i»,  



 33

 –  «u». , , 
 «s», -

 STRING.  -
. ,  

 
.  CDS2 . -

 %t ,  
 ( .  CDS2). 

 Rectangle  
,  .   

Variables  Textdisplay: -
-

 – AIN2.  Rectangle , 
. -

 Input . : -
 BOOL  TRUE  FALSE  Toggle var-

iable (« »)  Tap variable (« »), -
-

 Text input of variable ‘Textdisplay’  
,  Execute program:  

 Zoom to vis.: .  
. . 1.22  

 Rectangle  
Input. ,  

.  
 Rectangle  

. 
 Button  

flag,  DIN1, DIN2  DIN3.  
. 1.23  Bitmap -

 Button.  Button  
 Rectangle. ,  

.  
. ,  Input  Tap 

variable .  
PLC_PRG.RESET.  
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 vvod_ustavki  
 « ».   

 
 
 
 
 
 
 
 

. 1.22 –  Input 
 Rectangle 

. 1.23 –  Bitmap 
 Button 
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.  
,  POU, . 

 
. -

,  .  
 Rectangle.  

,  PLC_VISU -
. 1.24. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 VISU_1  
VISU_2, . 1.25  1.26. -

 
 PLC_VISU.   

, , Trend, Meter  Bar Display.  
,  

. ,  
, . 

. 1.24 –  PLC_VISU 
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. 1.25 –  VISU_1 

. 1.26 –  VISU_2 



 37

.  -
 

F5  Run  Online. -
, -

. 

1.5.  
1) .  

, -
-

. -
 (  PrtSc ).  

.  
2)  Microsoft Office  

: , , -
, ,  -

 
 Online.  

 CDS2 , -
 Document  Project. 
1.6.  
1)  ,   

,  
.  1.1.  ,  -

. -
.  

2)  
: . -

: 
–  
 ( ); 
– ; 
–  soft , -

; 
–  soft . 
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 1.1 –  

  (X1…X6 – )  
 (Y) 

1 (X1 AND X3) OR (X4 AND X5 AND NOT X6) Y3 
2 (X2 OR X3) AND (NOT X1 AND X5 AND X6 Y4 
3 (X1 AND X3) OR X4 AND NOT X5 AND X6) Y3 
4 (X2 AND X3) XOR (X1 AND X5 AND X6) Y4 
5 (NOT X1 XOR X3) AND (X4 OR X5 OR X6) Y3 
6 (X2 AND NOT X3) OR (X4 AND X5 AND X6) Y4 
7 X2 AND X3 AND NOT X4 AND (X1 XOR X6) Y3 
8 (X1 OR X3 OR X4) AND (NOT X5 OR X6) Y4 
9 (X2 XOR X3) AND (NOT X4 OR X1 OR X6) Y3 

10 (X1 OR X3 OR NOT X4) AND X5 AND X6 Y4 

 (TEN  VENT) -
 LAMP  

 ( ) : PUSK, 
STOP, AVAR  POGAR.  TRUE,  

. -
 LAMP ,  – .  

 STOP -
 AVAR  POGAR. . 1.2 -

.  
. 1.27. 

 1.3 –  
  PUSK STOP AVAR POGAR TEN  VENT LAMP 

1 DI1 DI2 DI3 DI4 DO3 DO2 
2 DI2 DI3 DI4 DI5 DO4 DO1 
3 DI3 DI4 DI5 DI6 DO3 DO2 
4 DI4 DI5 DI6 DI1 DO4 DO1 
5 DI5 DI6 DI1 DI2 DO3 DO2 

3)  
 « »,  

.  
. 1.28. 
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:  
.  

,  
 (nasos), -

. . -

. 1.27 –  

. 1.28. –  

 

 

START 

SV 

AX_L 

IN_L 

 A 
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,  (min_l)  
(max_l).  NC, , 

. , ,  
, , -

, ,  
,  – .  

 (klapan).  
: .  

-
.  SV . -

, . -
 – . 

,  START -
, .  –  

.  
.  

,  min_l  max_l 
, . -

.  min_l  max_l ,  
: , -

.  max_l ,  min_l 
 ( ), , 

 – . 
, , -

-
. -
. , .1.28. 

1.7.  
1) . 
2)  CDS V2? 
3) -

 CDS V2? 
4) -

? 
5) ? 
6) . 
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 2 
 

 

2.1.  
–  

; 
– -

. 

2.2.  
: 

1)  
POU  PROGRAM (PRG) –  

. 
2)  – 

 
POU  Function Block (FB) . 

2.3.  
2.3.1.  CDS2  

 
,  

1  ( .   1  .  1.3   1.4.1  –  
1.4.3).  POU  PLC_PRG -

 ST ( ,  ). 
-

 POU  PROGRAM  CFC  
 counters  timers.  

 POU counters  tim-
ers,  .  -

 POU ,   
.  2.1.  ,   POU  PROGRAM -

.  
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,  
-

.  
 POU – -

 counters.  
 counters -

 
.  

-
 AND.  

 
 AND  CTD -

,   Counter  STANDARD.lib. 
 

. . 2.2 ,  
 CTD (FB) -

 AND, .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 2.1 –  
POU  PLC_PRG 

. 2.2 –  CTD 
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 AND,  
,  (CTU) -

 (CTUD). -
.  

 counters ,  
. 2.3. . -

, , 
.  

 STANDARD.lib,  CDS2 -
. -
 F1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 2.3.  
 (C1: CTD; C2: CTU; C3: CTUD;), 

 (LOAD_DOWN, RESET_UP: 
BOOL;),  (PV_UP, 
PV_UD, PV_DOWN: WORD :=3;),  

. 2.3 –  counters 
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 (Q_DOWN, Q_UP, Q_U, Q_D: BOOL;)   
 (KOL_DOWN, 

KOL_UP, KOL: WORD;).  (CU  CD) -
 DI1  DI2  UP  DOWN. 

 
 Ellipse  
.  -

 Button.  
 Rectangle.  

 Rectangle.  
 
 

 POU –  tim-
ers. . 2.4 -

-
 timers. 

-
 

START_TP, START_TON  
START_TOF,  

-
 DI4, DI5  DI6. 

 
 TIME (PT1, PT2, 

PT3: TIME := T#5s;) -
. -

 TIME (ET1, ET2, ET3).  
 OUT1, OUT2, OUT3 

 OUT4. 
 lr_2_1_name.pro.  

 
.  

. 2.5.  CDS2  
. . 

. 2.4 –  timers 



 45

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.3.2.  

-
. -

.  
.  

 Pusk . -
 10 . -

.  Pusk. 
. -

. 2.6.  
, . 2.7.  

 lr_2_2_name.pro. 
 CDS2 -

. . 
 

 Pusk.  

. 2.5 –  POU counters  timers 
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. ,  ( -
, ),  

. , , -
. 

 
 
 
 
 
 
 
 
 
 
 

.  
. -

 POU PLC_PRG  
. , . 2.7 

.  
  

2.3.3.  
 CoDeSys V2.3 

 
CDS2 , -

 Windows.  
.  ,  

  .    
: "C:\Program Files\3S Software\CoDeSys 

V2.3\ CoDeSysHMI\CoDeSysHMI.exe"/target"D:\OWEN\1_nas_vkl.pro". 
-

 CoDeSysHMI.exe, -
 «/»  target -

. 2.7 – -
 

. 2.6 –  
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.  -
 target ,  

 
. -

 simu-
lation,  

-
.  -

-
: 

D:\OWEN.  
 

. 
2.8. -

-
 

,  
 

CDS2 .  
CoDeSys HMI).  

 
 
 

. 
2.3.4.  

 
 lr_2_2_name.pro. -

-
.  

, . 
,  POU  Function Block,  

 POU ( . . 2.6), -
 POU  PLC_PRG. 

. 2.8 –  
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,  File 
 Save 

as….  Save as, 
-

. 2.9,  
-
 

: – nasos. -
 :  

-
 – -

 (*.lib).  
 .  -

 
   

.  
 CDS2. 

2.4.  
1) .  

-
.      

.  
.  

2)  Microsoft Office  
: , , -

, ,  -
 

 Online.  
 CDS2  Document  Project. 

2.5.  
1)  

 
:  

. 2.9 –  
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 « ».  Pusk -
.  

 « »  dat.  
, -

. -
, . 2.10. ,  

. 2.7 , . 2.11. 
 
 
 
 
 
 
 
 
 
 
 
 
2)  ,   

, .  
. 

1.23, -
. , -

.  
, -

 10 %  (0…1000 .). 
 

Rectangle . 
3) ,  

. , -
. 

: 

. 2.11 – -
 

. 2.10 –  
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–  
 (30 % ), -

; 
–  (10 % -
), . 

, . 2.11, 
 

. 

2.6.  
1)  IEC61131. 
2)  IEC61131. 
3) -

? 
4)  Standard.lib. 
5)  POU ,  

. 
6)  -

 CDS2? 
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 3 
 

 

3.1.  
– -

; 
–  

 ( ); 
–  

; 
–  

 
Util.lib. 

3.2.  
: 

1)  
. 

2)  
. 

3)  
 BLINK  Util.lib. 

3.3.  
3.3.1. -

 
:  

– , -
; 

–  ( ),  
 (  150° ); 

– , -
,  (  100° ). 
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,  

 AI4  
 

 1000 .,  
 0  

200 ° ). -
,  

. 3.1. 
 

lr_3_1_name.pro.  POU 
 Program  PLC_PRG 

: 
PROGRAM PLC_PRG 
VAR 
 ust1: REAL := 150; 
 ust2: REAL := 100; 
END_VAR 
IF temp>ust1 THEN lamp:=TRUE; 
END_IF 
IF temp<ust2 THEN lamp:=FALSE; 
END_IF  . 

-
. 

3.3.2.  2- -
 

 – , -
. -

: . 
 

,  
:  .  

, -

. 3.1 –  
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. -
. 

,  
.  

. 
,  

, -
. -

.  
,  : 

PROGRAM PLC_PRG 
VAR 
 gist: REAL := 5; 
 rele_flag: BOOL; 
END_VAR 
 
IF (temperatura<(ust-gist) ) THEN (*  

*) 
rele:=TRUE;  (* *) 
rele_flag:=TRUE;  (* *) 
END_IF; 
 
IF (temperatura >(ust+gist) ) THEN (*  

*) 
rele:=FALSE;  (* *) 
rele_flag:=FALSE;  (* *) 
END_IF; 
 

 
,  .  1.2.  

 
.  tem-

peratura>ust+gist,  – temperatura<ust-gist. 
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 lr_3_2_name.pro , -
.  

3.3.3.  
 –  

 ( ). -
. , 

-
 – . 

 – , 
-

. , ,  
 ( . Duty Cycle). 

, -
: DTS /1/ ,  S – , D – -

, T – ,  – . 
-

, .  « ».  
 

 E ( , ) -
 T  T .. -

 Y, -
 E.  

 ( ). 
 ( , -

,  
), -

 D: 

%100
TYD , 

 D – , ;  – ,  ( -
); Y – .  

 « »  
 Y .  3.2. .  3.3 -

. 
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3.3.4.  

-
 

 lr_3_3_name.pro. -
 150.I-L.  POU   

PLC_PRG  CFC. 
-

, .  
 

. -
. -

.  ,   
 Add Pulse-wide modulator. , 

 Discrete out-
put 4 bit [FIX]  Pulse-wide modulator [VAR]. . 
3.4 . 

 
 

. 3.3 –  
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-
, . , 

.  ,   
 DO4,   

Number of output  «3». -
-

 100 . -
 10000. , 

-
: =100 ·10000=1 .  

3600000 ,  360 .  
.  

. 
 100  (  100 ). -

: 
=100 ·100=10 . -

, , -
. 

 1 . -
-

. ,  
 REAL  

 0  1000 ( -
 5000).  Pulse-wide modulator -

 WORD  

. 3.4 –  
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 0  65535. -
 ( -

, .  1.4.2),  
WORD. . 3.5.  

 
 
 
 
 
 

-
. -

, , . -
,  

.  
.  

.  
3.3.5.  BLINK  Util.lib 

 lr_3_4_name.pro. -
 150.I-L.  POU PLC_PRG 

 CFC. 
 

 ( ,  Pulse-wide modulator),  
-

.  
-

. -
 BLINK  Util.lib. -

, - -
. 

 Util.lib , 
.  

.  Library Manager -

. 3.5 –  
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. -
, . 3.6.  

 
 
 
 
 
 
 
 
 
 
 
 
 

. 3.6 : -
 – ,  – -

,  – -
 –  

.  
: Additional 

library…, Delete  Properties… .  ,   
-

, . ,  
Additional library… .   Library, 

 C:\Program Files\3S 
Software\CoDeSys V2.3\*.* .  (Util.lib)  

 . -
,  Project 

 Options…,  Di-
rectories. 

,  
.  

. 3.6 –  
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,  DO4, -
.  rez -

 REAL.   
 TIME.  

 REAL  TIME. 
 1000 .  

,   
 (1000  – rez).  

-
 (  LIMIT).  POU  PLC_PRG 

, . 3.7.  
-

. -
, -

-
.  .  -

 
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 . 3.7 –  
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3.3.6.  
BLINK 

 lr_3_5_name.pro.  -
 150.I-L.  POU  Program  

 ST  
 PLC_PRG,  PWM_PRG  

 CONTROL. 
 POU  

Task configuration,  Resources.  
 Task configuration  

.  Insert task. -
, , RECALC,  

POU (PLC_PRG). ,  
 Append Program Call.  

 Program Call  … -
.  .  

 cyclic  PLC_PRG -
 10 .  

PWM_TASK,  POU PWM_PRG -
 10 .  CONTROL, -

 500 . -
, . 3.8. 

 
 
 
 
 
 
 
 
 
 

. 3.8 –  



 61

 POU -
, .  

 PLC_PRG: 
PROGRAM PLC_PRG 
VAR 
END_VAR 
 
ACTUAL:=TEMPERATURA; 
KD:=100*EXP(-ABS(IDEAL-ACTUAL)/1); 
DERRIV:=(ACTUAL-LAST)/REGT; 
IF T<IDEAL THEN 
 PULSE:=PERIOD*(1-KD*DERRIV); 
ELSE 
 PULSE:=PERIOD*(-KD*DERRIV); 
END_IF; 
HEATING:=TRUE; 
IF (PULSE<0 OR PULSE=0) THEN 
 HEATING:=FALSE; 
 PULSE:=0; 
END_IF; 
IF PULSE>PERIOD THEN 
 PULSE:=PERIOD; 
 HEATING:=TRUE; 
END_IF; 
PAUSE:=PERIOD-PULSE; 
LAST:=ACTUAL; 

 PWM_PRG: 

PROGRAM PWM_PRG 
VAR 
END_VAR 
 
PWMGEN(ENABLE:=HEATING , 
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       TIMELOW:=REAL_TO_TIME(PERIOD*PAUSE*1000), 
       TIMEHIGH:=REAL_TO_TIME(PERIOD*PULSE*1000), 
       OUT=>PWMOUT); 
OUT:=PWMOUT AND PWMGEN.ENABLE; 

 CONTROL: 

PROGRAM CONTROL 
VAR 
END_VAR 
 
IDEAL:=IDEAL+BOOL_TO_REAL(UP)-BOOL_TO_REAL(DOWN); 

, , : 

VAR_GLOBAL 
(*FOR CONTROL*) 
 UP:BOOL; 
 DOWN:BOOL; 
(*FOR EVAL*) 
 ACTUAL:REAL;(*actual temperature*) 
 LAST:REAL:=35;(*last measured temperature*) 
 IDEAL:REAL:=35;(*temperature must to set*) 
 HEATING:BOOL:=0; 
 KD:REAL; 
 DERRIV:REAL; 
(*CONSTANTS*) 
 PERIOD:REAL:=1;   (*period of PWM sec *) 
 REGT:REAL:=10;    (*regulation period sec*) 
(*blinker's outs*) 
 PWMOUT:BOOL; (*control of out*) 
(*blinker*) 
 PWMGEN:BLINK;(*PWM-generator from library "Util.lib"*) 
(*PWM parameters*) 
 PULSE:REAL; 
 PAUSE:REAL; 
END_VAR 
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 TEMPERATURA  2-  
 3- .  

, ,  OUT. 
. 3.9 ,  

. 

3.4.  
1) .  

-
. -

. -
.  

2)  Microsoft Office  
: , , -

, ,  -
 

 Online.  
 CDS2  Document  Project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 . 3.9 –  
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3.5.  
1)  

 HYSTERESIS  Util.lib. -
 35 ° ,   –  30 ° .  

. 
2)  

LIMITALARM  Util.lib.  
35 ° ,  – 30 ° . . 

3) , -
. 

. 3.1.  
. -
 (5  %  

) -
 

. . 
 3.1  

  
 

LAMP 
_TEN 

LAMP 
_VENT TEN VENT 

1 

 
» 

DO1 - + - 

2 

 
» 

- DO2 - + 

  
 

S_OUT S_IN 

3 

 
 

DO2 DO1 

4 

 
  U 

DO1 DO2 
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,  
.  

 (  – TEN -
 – VENT). ,  

 (LAMP_TEN  LAMP_VENT)  
 (S_IN  

S_OUT). 
. 3.1 : 

– « »,  2-  « »; 
– « »,  2-  « -
»; 

– , -
; 

– U ,  
. 
, . 3.1 :  

–  ( ),  – . 

3.6.  
1)  2- .  
2) . 
3) . 
4) ? 
5) -

? 
6)  

? 
7)  
? 

8)  CDS2? 
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 4 
 

4.1.  
– -

; 
–  

 
UTIL.lib  PID_Regulators.lib. 

4.2.  
: 

1)  2- -
-

. 
2)  2-  

. 
3)  3- -

 « » -
. 

4.3.  
4.3.1.  

 
 CDS2  

. , ,  UTIL.lib  Controller,  
 CDS2. : 

- , - . -
,  CDS2  

. , -
-
-

: PID_Rerulators.lib. -
, -

. 
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4.3.2.  PID  UTIL.lib -
 

-
 

, ,  
), -

-
,   

 
-

 2- -
-
-
-
-

. -
: -

. 
-

: -
-

. -
 (  

+40 ° )  
. 

,  lr_4_1_name.pro  
 UTIL.lib.   

150.I-L.  POU PLC_PRG  CFC. . 4.2 
.  

,  
.  

-
 ( . . 4.2). -

. 4.2 –  
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-
 UP  DOWN. ,  

 POU  PLC_PRG: 

PROGRAM PLC_PRG 
VAR 
 BLINK_1: BLINK; 
 r_t_1: R_TRIG; 
 pd_1: PD; 
 ustavka:REAL :=40; (* *) 
 up, down: BOOL; 
 man, reset: BOOL; 
 K_P: REAL := 0.3; (* *) 
 Y_out: REAL; (* *) 
END_VAR 

. 4.3 -
 « ». -

. ,  
,  UP  DOWN  

.  
 Button.  PD  pd_1  

 
. , 

.  
,  

. -
 pd_1  500 . -

 
.  

,  9-  12-  
,  -

.  
,  
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 (0…100 %) -
 (0…65535 .) , ,  

REAL  WORD. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 4.3 –  
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-
 « ».  

, . 
-

, -
.  Rectangle -

.  
 man  reset  

 pd_1. -
 rez_man, .  

 500 .  
,  0  

100 %. . 
4.3.3.  PID_Regulators.lib 

, -
 2-  (« -

»  « ») -
.  

,  .  4.2.   
lr_4_2_name.pro  PID_Regulators.lib -

.  150.I-L. -
 POU  PLC_PRG  CFC. 

,  
POU  PLC_PRG: 

ROGRAM PLC_PRG 
VAR 
 PID_1: PID_2POS_IM_ANR; 
 USTAVKA:REAL  :=40; 
 Y_out: REAL; 
 ANR_START:BOOL; 
 ANR_STATE: BYTE; 
 df_1: DIG_FLTR; 
 P_B: WORD := 2;    (* , . .*) 
 T_I: WORD := 300;  (* , *) 
END_VAR 



 72

. 4.4 -
 2-  

-
.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

,  PARAMETR, HEATER  COOLER 
-

. ,  
. -

. -
. 

-
.  

. 4.4 –  
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4.3.4. -
 PID_Rerulators.lib  

,  -
 2-  ( -
), -

 2- -
 « » .  

. 4.5 -
. -

 MORE  LESS,  
. , -

. , -
, , 

.  
 

-
.  

 
, 
-
-

.  
 

-
.  

 
-
 

VALVE_REG_NO_POS  
 PID_Rerulators.lib. 

,  
 

POU  PLC_PRG  
,  

. 74.  
-

. 4.5 –  
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VALVE_REG_NO_POS  VALVE_REG_1.  ,   

, -
 -86. -

. 4.6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

,  lr_4_3_name.pro  
 PID_Rerulators.lib .  

 150.I-L.  POU PLC_PRG 
 CFC. , 

. 4.5. 
-
-

. -
 MORE  LESS. . 

. 4.6 –  
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4.3.5.  
 CDS2  

. ,  CDS2,  
,  

. -
 CDS2 . 

 Visualization -
. -
, -

 Alarm configuration  Resources. . 4.7 -
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.  
, . 

 
, . ,  

. , 
 System -

. 
 CDS2 -

 Alarm table ( ). , -

. 4.7 –  
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. -
, , -

 log . 
 Alarm configuration -

. 
, Alarm – ,  ( -

).  Priority, .  
 – Alarm state. -

: NORM – , INTO – , 
ACK – , OUTOF –   

, .  
 Sub-State,  (Lo – , 

Hi )  (LoLo, HiHi).  
, -

. ,  
 (  

). , -
.   –  

Acknowledgement of alarms.  
 – Alarm Event, , -

.   CDS2  
-

 (INTO, ACK, OUTOF). 
-

, , , , -
, -

, .  
-

. 
 

Add.  ,   
 NOACK ( )  

Acknowledgement.  
 Name. , . -

: 
– NO_ACK: ; 
– ACK_INTO:  (  INTO)  

; 
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– ACK_OUTOF:  (  OUTOF) -
; 

– ACK_ALL: -
. 

, -
. : 

– INTO,  (Status = INTO). 
– ACK,  (Status = ACK). 
– OUTOF,  (Status = OUTOF). 

 Alarm 
group.  Add -

. : 
– Expression, , ,  

; 
– Type, : 

- DIG = 0, ,  
 FALSE; 

- DIG = 1, ,  
 TRUE; 

- LOLO, , -
 Alarm type LOLO; 
- LO, ,  LOLO; 
- HI, ,  

 Alarm type HI; 
- HIHI ,  HI; 
- DEV-, .  

,  
Alarm type DEV-. ; 

- DEV+, . -
, ,  

 Alarm type DEV+.  
- ROC, . ,  

. -
 Rate of changes  

: , ; 
– Class, ; 
– Priority,  0-152,  0 -  

; 
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– Message, .  
.  OK -

.  
. 

– Deactivation, -
. 

4.4.  
1) .  

-
. -

. -
.  

2)  Microsoft Office  
: , , -

, ,  -
 

 Online.  
 CDS2  Document  Project. 

4.5.  
1)  2-  

ON_OFF_HIST_REG  PID_Rerulators.lib. 
2)  

PID_3POS_IM_ANR  3- -
.  

3)  
PID_FUNCTION  VALVE_REG.  

4.6.  
1) . 
2) -

? 
3)  

?
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