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While precautions have been taken in the preparation of this note, CTC and the author assume no responsibility for errors or omissions.  Neither is any liability assumed for damages resulting from the use of the information contained herein.
	


Introduction

This document contains information on the PID and FPID functions for MachineLogic.  The PID and FPID functions are available from the PCLC firmware library (*.fwl).

PID

The parameters for the PID function are described below.

	Parameter
	Data Type
	Description

	ENABLE
	BOOL
	Enables the PID function

	AUTO
	BOOL
	Selects between the Manual output or the calculated function output

	PV
	REAL
	The actual value of the process being controlled

	SP
	REAL
	The desired value of the process

	XO
	REAL
	The manual output of the function

	KP
	REAL
	The proportional constant (P)

	TR
	REAL
	The integral constant (I)

	TD
	REAL
	The derivative time constant (D)

	CYCLE
	TIME
	Time between calls of the function block

	XOUT
	REAL
	The output of the function (controlling variable)


The PID inherently acts as a direct acting control loop.  However, if the negative of the integral value is used the controller will act in the opposite direction of the process value.

The value connected to CYCLE should correspond to or be less than the cycle time of the task where the function block is used.

FPID

The parameters for the FPID function are described below.

	Parameter
	Data Type
	Description

	REMOTE
	BOOL
	Selects between the remote and local set points (if True function uses SPR as the set point)

	AUTO
	BOOL
	Selects between the manual and calculated output of the function

	DIRECTN
	BOOL
	Switches the controller between a direct and reverse acting controller (if True then action is direct acting)

	INTLCK
	BOOL
	Condition that will cause the function block to use the INTLCKV as the output

	TSCAN
	REAL
	Time between calls of the function block

	YMAN
	REAL
	Manual output of function

	SPR
	REAL
	Remote set point of function

	SPL
	REAL
	Local set point of function

	X
	REAL
	The process value

	KP
	REAL
	The proportional constant (P)

	TI
	REAL
	The integral constant (I)

	TD
	REAL
	The derivative time constant (D)

	HIGH
	REAL
	Maximum Limit of Output

	LOW
	REAL
	Minimum Limit of Output

	INTLCKV
	REAL
	If INTLCK is True then function output will be set to INTLCKV value


The FPID function can select between two different set points (Remote and Local).  The set point is selected by toggling the REMOTE input parameter.

The direction of the action of the function is chosen by the DIRECTN parameter.  If this parameter is true then the function will act in the same direction as the process value

The value connected to TSCAN should correspond to or be less than the cycle time of the task where the function block is used.

The INTLCK input parameter allows the function output to return to a known value (INTLCKV) if the parameter is true.  For example, if an error or alarm condition occurred the INTLCK value would be set high and the FPID function output would be set to the INTLCKV value.

PID vs. FPID

Though both functions calculate the control output the in the same manner, the FPID function has more parameters for added functionality.  The main difference between the two functions is the limiting of the output.  The PID function does not inherently allow the user to limit the minimum and maximum of the output.  If for example, the process value (PV) were to dwell below the set point (SP), the PID function would compensate by continually increasing (in a reverse acting control loop) the function output.  The PID will continue to compensate the output value for as long as the process value stays below the set point.  In this situation it is possible for the mathematical output of the to exceed the physical output.  Similarly, if the PV stays below the SP for an extended period then suddenly increases to a value greater than the SP the function output will take longer to respond.  This situation is illustrated in the figure below.



The FPID function can inherently limit the mathematical output of the function.  Therefore, the function output can be limited to the actual physical output of the system.  If we examine the same situation described previously, the response time for the FPID output will be different.  This is described in the graph below.






In this situation the response time of the function output is greatly decreased. 
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