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




Build the function “MIX” to complete the operation.  Show all tables and logic inside the Function (FC1):



2. 	Using either A-B or Siemens ladder logic, write a cash register program that uses an accompanying HMI program with only four items [hamburger, fries, drink, combo].  Include logic to calculate the total price ignoring tax.  Ignore the ‘cancel last’ button.  Include logic to provide a special combo price if the three individual items are ordered.





3. 	The following are points to be considered when constructing an HMI map.  Which are considered good questions and which are considered not necessary.  Justify each Necessary Yes/No answer.

● Am I going around a curve? 





● Where am I now? 





● Am I traveling in a specific direction (N,S,E,W) in between stations? 





● Where am I going? 





● Where do I change trains? 





● How many stops until my destination? 





● Am I passing under a river or near another train line? 





● What is the relative distance between stations? 





● What lines service this station and where do they go? 


4.	Describe the process of building an array in both A-B and Siemens ladder programs.  Be specific.






















If you were moving a program from real pushbuttons to an HMI, what one thing must you do?


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

03
02
00
C8
00
11
CRC





6.	Use either the A-B or Siemens motion commands (either relative or absolute) to control the feed action of the two conveyors shown below. Write a program to provide this function.  Notice the photo-eye switches which are used to properly align the box with the hat.
[image: ]





7.	Write logic to provide a 30-second lag given that the variable is to be updated each .1 second.  Use  A-B to demonstrate your answer.  



8.	The following conveyor system has five output lights for percent complete of packages going down conveyor 1 to conveyor 2.  Write a program to turn on these five output lights based on the fact that packages must pass photoeye 1 to enter the storage area and pass photoeye 2 to exit.
[image: ]










Describe how you could display the same data on an HMI panel using only one output device.  A-B is preferred.

9.	The following is a two-hand control station by Schneider Electric.  Describe how this function has been moved into the PLC.  Be specific.

Schneider Electric XPSBF1132P


[image: Schneider Electric - XPSBF1132P - SAFETY RELAY FOR TWO HAND CONTROL STATIONS,  OUTPUT: 2;  AUX: 2 SOLID STATE;  24VDC]

SAFETY RELAY FOR TWO HAND CONTROL STATIONS, OUTPUT: 2; AUX: 2 SOLID STATE; 24VDC



10.	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.  (Two pages are provided for this problem.)

[image: ]
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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





[image: ]
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2 Inthe SCL example, "PID_Compact_1* is the name of the instance DB.
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You can select the data type for the instruction from the “<?2?>" drop-down list of the instruction box.
For additional information on valid data types, refer o "See also’.

Example
The following example shows how the instruction works:
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When the signal state of the Tagin_1" operand changes ffom "0" o 1", the “Count up’ instruction executes
and the current count value of the “Tag_CV" operand is incremented by one. With each additional positive.
signal edge, the count value is incremented unti the high limit of the specified data type (32 767) is reached.

The value of the PV parameter s adopted as the limitfor determining the “TagOut output The TagOut"
output has signal state *1" as long as the current count value is greater than or equal o the value of the.
“Tag_PV" operand. In all other cases, the “TagOut' output has signal state “0".
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