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1. In Siemens’ OB1, there is an FC1 accessed that does the following:




Build the function “SHIFT” to complete the operation.  Show all tables and logic inside the Function (FC):



2. 	Discuss how to set up a program that would be used to start up a burner zone using gas and air having multiple zones.























Draw the P&ID for a single burner zone using gas and air as combustibles.  Identify units for each variable in the P&ID







3.	Use the Siemens motion commands below to control the action of the three motors shown. Write a program to provide this function.  Add a start button to initiate the action.   Assume the drives has been previously reset and enabled.









		







4.	Write logic in Ladder to place the material in the festooner box.  The festooner moves back and forth right, then left for 50 turns or until 100# of material is added to the box.  Assume an arm motion that has two outputs – arm right and arm left to distribute the material.  Use the photo-eyes at the left and right to stop the arm and reverse the operation.  Give a short amount of time for the arm to come to rest after being sensed by the eye before moving in the reverse direction.  If the 100# limit is reached before 50 turns occur, the arm finishes its lap and comes to a rest at the left side near the start pb.  Provide an I/O Table and logic:





	


5.	The following is a section of the Simon-Says program in Ch. 13.  Rewrite these program statements using either A-B RSLogix 5000 or Siemens ladder code.

[image: ]

6.	Using either the PID blocks from A-B or Siemens, provide a program that will work in auto mode for the following P&ID.  Use variables as inputs, outputs and internal variables as necessary.  Describe these variables in a table.  PV’s and CV’s are marked in the diagram.  Unmarked SP’s are setpoints from the HMI screen.  Ignore sqrt operation.  Assume that FT’s give a flow rate and the sqrt function is performed at the transmitter, not the controller. (AE – Analysis Element, AR – Analysis Recorder, ASL – Analysis Switch Low, ASH – Analysis Switch High, AAL – Analysis Alarm Low, AAH – Analysis Alarm High)

[image: ]




7.	With an OB executing each 100 msec, build a lag block that provides a delay of the signal for an analog value for a half second.  Use An_In as the variable, An_In_Delay as the half second delay.  Use Ladder Logic in your program design. 



8.	Identify each of the following Artificial Intelligence topics by their proper identifier:
	(Tree Search, Bayes Formula, Fuzzy Logic, ARIMA, Neural Networks)





9-10  Four integer numbers define a position of a 4-axis robot.  A fifth Boolean variable defines whether suction is applied.  Write a program that moves the robot to any one of 32 positions (a checker board) from a home position and deposits a chip at that position.  Include the ability of the robot to move from a home position to any of these checkerboard positions moving through a variable number of intermediate positions up to a maximum of 10 positions.  No feedback exists to report that the robot has reached a particular position so use a timer between position moves.  A constant time is acceptable between all moves. 

The position of the checker at the start of a move is a constant location.  The position at the end of the move is at one of 32 positions on the board.  A number (on HMI) determines the position on the checker board that the robot is to move to.  A start button is used to start the move.  

Your program should move data to four fixed setpoint locations to execute a move.  Then wait a delay and move data for a second point, third point, etc.  In addition to these four setpoints your program should allow a digital output to turn on or off the suction.  If building an array to accomplish this task, you do not need to populate the array(s), just build the array structure and provide the program that moves new data to the setpoints from the arrays. 
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