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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. 	For the following Modbus query, describe the slave’s response:

03
02
00
C6
00
16
CRC






Using the example:
Description of "02" Read Input Status
The "02" request reads the status of discrete input points.  The request is for inputs 197 to 218 from slave device 17.

Query
	
	Field Name
	

	Slave Address
	11

	Function
	02

	Starting Address Hi
	00

	Starting Address Lo
	C4

	No. of Points Hi
	00

	No. of Points Lo
	16

	Error Check (LRC or CRC)
	----




Response
	Field Name
	

	Slave Address
	11

	Function
	02

	Byte Count
	03

	Data (Inputs 10204 - 10197)
	AC

	Data (Inputs 10212 - 10205)
	DB

	Data (Inputs 10218 - 10213)
	35

	Error Check (LRC or CRC)
	----



	10204
	10203
	10202
	10201
	10200
	10199
	10198
	10197

	1
	0
	1
	0
	1
	1
	0
	0

	
	
	
	
	
	
	
	

	10212
	10211
	10210
	10209
	10208
	10207
	10206
	10205

	1
	1
	0
	1
	1
	0
	1
	1

	
	
	
	
	
	
	
	

	10220
	10219
	10218
	10217
	10216
	10215
	10214
	10213

	0
	1
	1
	1
	0
	1
	0
	1


3.	Use the Siemens motion commands below to control the action of the two 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.  Use the photo-eye to sense the presence of a box and to position the box under the filler.









		







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.

[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.  If the signal were delayed longer, what PLC language would be more desirable?



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





9.	Show by using only one-shot contacts and coils how the following logic can be achieved.
[image: ]


10.  Write a program that turns on a heater when the temperature falls less than 300 oF and turns off the heater when the temperature exceeds 325 oF for the liquid in a vessel.  The temperature is input in a variable labelled ‘temp’.
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