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By signing the test above, I certify that all work performed was exclusively my own work and that I did not receive help from others.  This test will not be graded without a student’s signature above.

			100 pts total, 10 pts/ea
1. In Siemens’ OB1, there is a 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
CA
00
08
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 feed action of the two conveyors shown. Write a program to provide this function.  Notice the photo-eye switches which are used to properly align the box with the hat.  Assume the drive has been previously reset and is enabled.
[image: ]
[image: ][image: ]






4.	The problem below moves a part left to right and into a sanding station.  The sander only turns on after PE 2 sees the part.  When the part reaches PE 3, the sander turns off and the part returns to the left to PE 1.  

Write a program in Ladder to control the action described when the start button is pushed and the system automatically repeats the travel right, then left five times.  Include a short time delay at each end of travel. 




	


5.	Write a Whack-a-Mole game using ladder logic for two lights.  The game is to react to the light by pushing that particular button before the light turns off.  Construct the game so that the time between lights is stored in an array and the next light to turn on is also stored in an array.  Count the steps (light turn-ons) and stop at 30.  If the person playing the game is successful 10 of the 30 times, turn on a ‘won’ light as soon as the 10th successful hit occured.


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.  Unmarked SP’s are setpoints from the HMI screen.




7.	If an analog input represents the output of a potentiometer and a command is given to turn an output from 0 to 360o, write a program that will give an alarm if the potentiometer does not see the shaft of the potentiometer turn to within 10% of the command’s position in 10 seconds.



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





9.	When the PID block is switched from manual to auto, the function responds to the SP presently available to the block.  If the process is sensitive to sudden changes in PID output, then the program should include logic to give the output a signal matching the present flow when the block was in manual.  This is referred to as bumpless transfer.  Write a program to accomplish bumpless transfer from manual to auto for either the A-B or Siemens’ PID block.  



10.	Describe the ways both Siemens and Allen-Bradley bring an analog input into the program as a variable ready to use as a scaled real variable.  
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