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Introduction

Frequently process applications require controlling equipment which is only capable of being switched on or off, such as pumps or block valves.  These situations are sometimes controlled by demand functions such as “Open the valve until 1000 gallons of material have been added.”  This is an example of a totalizer function which would close a valve when a condition is satisfied.  



Another type of on-off control involves a duty cycle, continuously alternating between on and off states.  In these applications the amount of time switched on varies in comparison to a total time period.  Examples would include adding of steam to a vessel’s jacket in response to a temperature probe, or adding of neutralizing chemicals in response to a pH measurement probe.  The process averages the net effect of the time switched on or open, with the result being smooth response.  For instance a heat source of 200° which is on 30 seconds per minute should produce around 100° resulting temperature.





         �





General Description

The focus of this discussion is the implementation of the duty cycle timing functions on a DOP board, and the interaction by the operator via the Dynatouch button panel.  The example provides for operator initiation of the functions of starting or stopping the duty cycle and selecting the duration of the duty cycle on time.  



By the addition of a few lines of code on an ICP board, a cascade strategy can be implemented.  A PID controller output can be cascaded to the duty cycle on time target to create a closed loop type control.  In these cases, some of the button functionality would no longer be needed and could be removed.



�Software Description

Code resides at both VPU and Unitec levels to implement the application.  DynaTouch configuration will schedule a BLOC event, causing blocks to run which transmit outputs to the DOP board.  The example shows the Button logfile and the associated Bloc and Unitec program device code..



The button logfile code illustrates that when the operator presses the “START DUTY CYCL” or “ STOP DUTY CYCL” the scheduling of an event causes the appropriate block to be executed.  The blocks, in turn, will set DOP flags to signal to logic residing on the DOP, to start or terminate the duty cycle action.  When the operator selects the “TIME DURATION” button, Bloc code will download a value from the VPU to the timer.  Code which resides on the DOP performs the on/off duty cycle timing logic.  



Overview of button push scheduling BLOC execution

�



1.	Bloc Code

The algorithms will reside in a scheduled event that will be initiated by the DynaTouch button.  OUTPUT algorithms will be used to start and stop the operation as well as download the target time limit value to the timer.



2.	Button Logfile

The button logfile creates the button panel.  The individual buttons will schedule a common button related event and set a specific ordinal, which selects the appropriate block and algorithms to be executed.



3.	DOP Code

The DOP code will open the valve when the operation is started.  Likewise, when the timer reaches its target or the operation is stopped, the program will shut the valve.



4.	ICP Code

The ICP code is optional code for the cascade configuration of a temperature controller output from a PIDP processor.



Configuration Requirements

A DOP timer device must be configured with “source of input” set to the DOP program device ("cycl prog").  This timer should reside on the same DOP board as the valve or pump to be controlled.





1.	BLOC Code

The BLOC code consists of the scheduled event and associated chain.  In the chain are three blocks whose associated run ordinals are set by the corresponding buttons, illustrated later in the button logfile.  



Note that the audit trail for the BLOC code must be entered into the system before entering the button logfile.



Duty Cycle BLOC Audit Trial

Add Symbols, BCT and Event.



 ! **********************************************

 ! *  FV1234DC Duty Cycle Audit Trail           *

 ! **********************************************

 SET DEF LPN LPN1

 ! Real variable for operator entered duty cycle on time in seconds

 ADD SYMBOL FV1234DC_TRG,0.0,(VAR,REAL),LPN1\BTID1



 ! Real variable for calculated output to timer in 10ths of seconds

 ADD SYMBOL FV1234DC_OUT,0.0,(VAR,REAL),LPN1\BTID1



 ! block run ordinals for duty cycle timer logic

 ADD SYMBOL FV1234DC.RQ,OFF,ORD,LPN1\BTID1 ! Duty Cycle Request

 ADD SYMBOL FV1234DC.DL,OFF,ORD,LPN1\BTID1 ! Duty Cycle Send target

 ADD SYMBOL FV1234DC$RQ,OFF,ORD,LPN1\BTID1 ! Duty Cycle shutdown



 ADD BCT BCT_LPN1_BTN,CHAINRES

 ADD EVE SCH,MEM,LPN1\EVT_LPN1_BTN,BCT_LPN1_BTN,150



 LIST EVENT LPN1\EVT_LPN1_BTN





The last command will produce the output shown below:



 NAME:       EVT_LPN1_BTN

   LPN:      LPN1

   BCT:      BCT_LPN1_BTN

   NUMBER:   203

   TYPE:     (SCHED,MEMRES)

   PRIORITY: 150

   COMMENT:



Record the value “NUMBER: nnn” for use in the button logfile.

�Duty Cycle BLOC Audit Trial (cont.)

Adding Chain, Blocks and Algorithms



 !    Chain for all LPN1 button scheduled blocks 

 ADD CHA CHN_LPN1_BTN,,BCT_LPN1_BTN,BTIB1,1,1,1,(COLD,TEPID),BTID1,-

 BTID1\$L.ON

 !___________________________________________________________________

 !    Block to Output to start FV1234DC Duty Cycle logic

 ADD BLOCK CHN_LPN1_BTN\B_FV1234DC.S,,1,FV1234DC.RQ,ACTIVE



 ADD ALG   CHN_LPN1_BTN\B_FV1234DC.S,,OUTPUT,DOP1524BBD,-

 “DIR_IOM”,DOP1524F3Flg,-1,“ORDINAL”,BTID1\$L.ON,BTID1\$L.OFF



 ADD ALG   CHN_LPN1_BTN\B_FV1234DC.S,OUTPUT,ONESHOT

 !___________________________________________________________________

 !    Block to Output to shutdown FV1234DC Duty Cycle logic

 ADD BLOCK CHN_LPN1_BTN\B_FV1234DC$S,,1,FV1234DC$RQ,ACTIVE



 ADD ALG   CHN_LPN1_BTN\B_FV1234DC$S,,OUTPUT,DOP1524BBD,-

 “DIR_IOM”,DOP1524F3Flg,-1,“ORDINAL”,BTID1\$L.OFF,BTID1\$L.ON



 ADD ALG   CHN_LPN1_BTN\B_FV1234DC$S,OUTPUT,ONESHOT

 !___________________________________________________________________

 !    Block to Output the FV1234DC Duty Cycle timer target

 ADD BLOCK CHN_LPN1_BTN\B_FV1234DC.D,,1,FV1234DC.DL,ACTIVE



 ADD ALG   CHN_LPN1_BTN\B_FV1234DC.D,,MPL

 A

 ! Calculate the output (in 10ths of Sec) as Entered val * 10.

 FV1234DC_OUT = FV1234DC_TRG * 10.0;

 END;

 .

 x



 ADD ALG   CHN_LPN1_BTN\B_FV1234DC.D,MPL,OUTPUT,DOP1524BBD,-

 “DIR_IOM”,FV1234DCLIO,-3,“FLOAT”,FV1234DC_OUT,(LPN1\BTID1\F0.0,Y,0.0)



 ADD ALG   CHN_LPN1_BTN\B_FV1234DC.D,OUTPUT,ONESHOT

!___________________________________________________________________

 !    Block to acknowledge back to VCT to release the button timeout

 ADD BLOCK CHN_LPN1_BTN\BL_LPN1_BTN,,1,BTID1\$L.ON,ACTIVE



 ADD ALG   CHN_LPN1_BTN\BL_LPN1_BTN,,PTSREDMSG,4,0





�2.	Button Logfile

The button logfile creates a button panel to start or shutdown the duty cycle, or to enter a new value for the on time duration.



Duty Cycle Button Logfile 



 ! **********************************************

 ! BUTTON # 12340, FV1234DC Duty Cycle button panel

 ! **********************************************



 CREATE,FIFTEEN,

 SETUP,12340,1234,NO,

 TITLE,Reactor 1234 - Heating Duty Cycle Control (BTN:12340),



 !                         Start duty cycle button

 SELECT,1,

 LABEL, START,DUTY CYCL,

 !                         set request ord and schedule event

 ORD,SET,FV1234DC.RQ,

 SCHED,FEX,FEX,(1,,0,,203,,EVE),(1,,0,,203,,EVE),(1,,0,,203,,EVE),0,



 !                         duty cycle time entry

 SELECT,3,

 LABEL,ENTR DUTY,CYCL TIME,

 INPUT,FLO,Enter the Duty Cycle On Time (in Seconds):,FV1234DC_TRG,no,

 !                         set download ord and schedule event

 ORD,SET,FV1234DC.DL,

 SCHED,FEX,FEX,(1,,0,,203,,EVE),(1,,0,,203,,EVE),(1,,0,,203,,EVE),0,



 !                         Shutdown Duty Cycle Ordinal

 SELECT,11,

 LABEL,SHUTDOWN,DUTY CYCL,

 !                         set shutdown ord and schedule event

 ORD,SET,FV1234DC$RQ,

 SCHED,FEX,FEX,(1,,0,,203,,EVE),(1,,0,,203,,EVE),(1,,0,,203,,EVE),0,



 SELECT,15,

 LABEL,  RETURN,  ,

 BUTTON,DISPLAY,



 EXIT,NO,





The event identification using the (1,,0,,203,,eve) format is required for multiple VPU global systems.  It insures that the correct event is scheduled when an event resident in one VPU is scheduled from a button being pushed from a different VPU in the global network.  The method for determining the number is shown in the BLOC code section. 



Note that for single VPU systems only, the code shown above as:

 SCHED,FEX,FEX,(1,,0,,203,,EVE),(1,,0,,203,,EVE),(1,,0,,203,,EVE),0,

could be simplified to read:

 SCHED,FEX,FEX,EVT_LPN1_BTN,EVT_LPN1_BTN,EVT_LPN1_BTN,0,



�3.	DOP Code

The following DOP code illustrates the logic for the duty cycle function using a timer logical device.  The timer logical device name is FV1234DCLIO.



DOP Code



 !  DOP Board: DOP1524

 !**********************************************

 !* DOP1524 Flag Definitions                   *

 !**********************************************



 FV1234DC.ST    DOP1524F3Flg\Flag_1;  ! request duty cycle

 FV1234DC.ON    DOP1524F3Flg\Flag_2;  ! duty cycle timing



 !**********************************************

 !* Duty Cycle Timer, immediate code           *

 !**********************************************



 ON FV1234DCLIO\SENSE TR THEN         ! Timer just changed state

    IF FV1234DCLIO\SENSE EQ DONE THEN ! it is now done, so

       FV1234DCLio\Command = RESET;   ! reset timer for next cycle

        FV1234XLio\Command  = CLOSE;   ! and close valve

    ENDIF;

 ENDIF;



 Schedule



 !**********************************************

 !* Duty Cycle Timer, Scheduled code           *

 !**********************************************



 IF TDELAY(FV1234DC.ON,239) THEN   ! if timing flag been on 1 minute

    CLEAR FV1234DC.ON;             ! clear for one cycle

 ELSE

 ! Otherwise test if timing flag is off - begin duty cycle 

    IF FV1234DC.ST AND NOT FV1234DC.ON THEN ! start on and timer off

       SET FV1234DC.ON;               ! set flag to sync history

       FV1234DCLio\Command = START;   ! start timer for ON time

       FV1234XLio\Command  = OPEN;    ! open valve to add heat

    ENDIF;

 ENDIF;



 ! Test if start flag is off - shutdown duty cycle function

 IF FV1234DC.ON AND NOT FV1234DC.ST THEN

    CLEAR FV1234DC.ON;             ! clear flag to sync history

    FV1234DCLio\Command = RESET;   ! stop and reset timer

    FV1234XLio\Command  = CLOSE;   ! close valve

 ENDIF;





�4.	ICP Code

The following ICP code is required ONLY for the cascading of the duty cycle from a PID controller.



ICP Code

 !  ICP Board: ICP1509

 !**********************************************

 !* DUTY CYCLE VARIABLE DECLARATIONS           *

 !**********************************************

 UNITEC

   FV1234DCLIO\CNTLIMIT,

   TC1234ADIO\OUTTARGO,

   DOP1524F3Flg\Flag_1,

   TC1234ADIO\NRDDC;



 ! **********************************************

 ! * DUTY CYCLE CONROL BASED ON TC1234A TEMP    *

 ! **********************************************



 ! Store target seconds into timer countlimit - scaled 0 to 60.

 ! calculation: out (10ths) = absout (0-100) /100 * 60 * 10

 FV1234DCLIO\CNTLIMIT = TC1234ADIO\OUTTARGO * 6.0;



 ! PID Control Loop Not Ready if Duty Cycle Not ON

 TC1234ADIO\NRDDC = NOT DOP1524F3Flg\Flag_1; 







Summary

This application shows the combination of a few simple techniques to create either a manual or automatic duty cycle control function.  The illustrations includes the use of buttons functions, scheduled blocks, and DOP code to accomplish the desired task.  You should be able to make use of these techniques to create the same or similar functions in your Vision system.





22-�		Coding Toolbox





22-�		Coding Toolbox





Duty Cycle Control Applications					Page:  �
















