	PROJECT/ACTIVITY

By Mark Holcomb

	Participating Business:

PPG

	

	Lesson Title

	Electrical System Deign Using a Programmable Logic Controller 

	Course/Grade Level

	Electrical Systems Design 

	TEKS

	

	Link to Job/Career

	PLC Programming

	Objective

	Design the following circuits and verify their operation on a programmable controller

	Activity/Project Description

	1. Develop a logic circuit that will energize a solenoid when a normally open momentary contact START button is pressed. The solenoid must remain energized until a second normally open momentary contact STOP button is pressed.

2. Design a circuit that has a maintained input, such as a limit switch, and a momentary input

(pushbutton). If they are both present, a solenoid will be energized. The solenoid will remain

energized when the momentary input signal is removed, The output will stop later when the

Maintained input is removed.

3. Develop a logic circuit for the following specifications: A coil must be energized when normally open limit switch LS1 is closed and pressure switch PS1 is closed and thermostat T1 is closed, or when normally open pushbutton PB1 is closed and thermostat T2 is closed.

4. Devise a circuit that will turn on a light to indicate that a momentary input signal existed at one time, but is no longer present. An acknowledgment, a momentary pushbutton, will turn the light off.

5. A maintained input signal causes a loss of output (light goes out) (10) seconds after the input signal is present.

6. A sustained loss of an input signal causes an output to begin and last for ten (10) seconds.

7. The application of a momentary input signal causes an output for ten (10) seconds.

8. Design a continuously flashing light which will be on for one second and off for two seconds with no input signals required.

9. A pressure switch PS1 and a limit switch LS1 must be closed to automatically energize solenoid valve SV1, or a pushbutton PB1 can directly operate SV1. If SV1 was once energized and is then not energized (de-energized), SV2 will operate for ten (10) seconds and SV1 cannot be re-energized automatically for that ten (10) second period.

10. The following motor control is desired: Forward and reverse control by pressing appropriate pushbuttons. Stop button must be pushed before the direction of rotation can be changed. In case of power loss, the motor must stop, and then be manually restarted (low voltage protection).



	Notes to Teacher

	Student will create a flow chart for the design prior to the logic diagram. 

	Materials Needed

	PLC, Allen-Bradley software, and laptop.

	Checking for Understanding

	

	Assessment

	

	Technology Utilization

	Programmable Logic Controller

	Learning Styles

	Lecture, Lab

	

	


	PROJECT/ACTIVITY

By Mark Holcomb

	Participating Business:

PPG

	Lesson Title

	Calibration of Instrumentation using a solid state pressure transducer and associated equipment 

	Course/Grade Level

	ELMT 2433, Industrial Electronics

	TEKS

	

	Link to Job/Career

	Electronic Technician,  Industrial Maintenance 

	Objective

	Using a Fluke 789 calibration meter, perform zero and span adjustments of a calibration procedure on a solid state pressure transducer trainer with one instructor assist.

	Activity/Project Description

	Step 1

Determine the full range of the variable being measured

Step 2

Determine the range of the sensor’s output.

Step 3

Make a zero adjustment on a potentiometer, which causes the sensor output to be minimum when the variable is in its lowest condition.

Step 4

Make a span adjustment on the potentiometer that causes the sensor output to be maximum when the variable it is measuring is at its highest point. For example, if the maximum pressure of 10 psi is being measured, the sensor should produce an output of 6 volts.

Step 5

Verify the adjustments by observing that the sensor output is zero volts when the variable is minimum, at 50 percent of the maximum output voltage when the variable is half way through its range, and at 100 percent when the variable is at its maximum condition.



	Notes to Teacher

	

	Materials Needed

	Fluke 789 Calibration meter and the pressure transducer trainer

	Checking for Understanding

	

	Assessment

	Performance Lab

	Technology Utilization

	Automation Instrumentation

	Learning Styles

	

	Lecture, Demo, Lab


	PROJECT/ACTIVITY

By Mark Holcomb

	Participating Business:

PPG

	Lesson Title

	Electrical Principles, Trigonometry

	Course/Grade Level

	CETT 1402, Electrical Principles

	TEKS

	

	Link to Job/Career

	Instrumentation Technician 

	Objective

	Using the Laws of Cosine, calculate the total distance of a laser beam that travels from the control point to the liquid level to the reflector back to the source wit 100% accuracy.  

	Activity/Project Description

	The laser beam travels a distance of 14.4 feet to the correct location on the liquid level and reflects at a sixty degrees angle to a reflector that is also 14.4 feet from the reflection point.   Draw a diagram of the

travel of the laser beam and perform calculations.

Formula:   C2 = A2 + B2 – 2ab(cos C)

                  DT = A +B + C

	Notes to Teacher

	

	Materials Needed

	Calculator with Trigonometry functions

	Checking for Understanding

	

	Assessment

	

	Technology Utilization

	Laser sensor used to keep glass while in a liquid state at the correct thickness. 

	Learning Styles

	Lecture, Demo

	

	


	PROJECT/ACTIVITY

By Mark Holcomb

	Participating Business:

PPG

	

	Lesson Title

	Calculating a Motor Circuit

	Course/Grade Level

	ELPT 1441, Motor Controls

	TEKS

	

	Link to Job/Career

	Industrial Maintenance, Electrician

	Objective

	Using the National Electrical Code(NEC), design a complete motor circuit with required conductor size, overload protection and overcurrent protection with 100% accuracy.

	Activity/Project Description

	  The plant maintenance shop as been asked to install three motors for a new glass line

              Equipment:     1 – 15 Hp, 3 phase squirrel cage, 480 volt motor for the conveyor belt

                                      1 - 7 Hp, 3 phase squirrel cage, 480 volt motor for the compressor

1 - 5 Hp, Single phase squirrel cage, 240 volt motor for the vacuum pump

STEP 1 –Calculate the Full Load Current For each motor and reference NEC article

STEP 2 –Calculate each branch circuit conductor size, conductor characteristics and reference NEC article.  

STEP 3 –Calculate each branch circuit overcurrent protection, identify its type, and reference NEC article. 

STEP 4 –Calculate each branch circuit overload protection and reference NEC article.

STEP 5 –Calculate the feeder circuit conductor size, identify its characteristics, and reference NEC article.

STEP 6-  Calculate the feeder circuit overcurrent protection, identify its type, and reference NEC article.

.  

	Notes to Teacher

	

	Materials Needed

	2005 National Electric Code  and a calculator 

	Checking for Understanding

	

	Assessment

	Test

	Technology Utilization

	Electric

	Learning Styles

	Lecture

	

	


	PROJECT/ACTIVITY

By Mark Holcomb 

	Participating Business:

PPG

	Lesson Title

	Programmable Logic Controller used in Batch Control Process:  Mixing of materials to form glass

	Course/Grade Level

	Course ELPT 2419, Programmable Logic Controllers I

	TEKS

	

	Link to Job/Career

	Electronic Technician and Process Engineer

	Objective

	Using Allen-Bradley RXLogic software, students will create a PLC program that correctly controls the process of mixing ingredients into a batch that creates the final product of glass with no errors.

	Activity/Project Description

	Student will be given a batch controlled process scenario.  With the given information, students will create a logic ladder diagram, identify all inputs and outputs, and use editing function to describe process.  Once the program has been written and downloaded into the PLC, students will use lights on the PLC trainer to simulate the batch process.  

    1 

Scenario:              Mixture ingredient 1             500 lbs needed at a rate of 50 lbs per second

                             Mixture ingredient 2              1000 lbs needed at a rate of 75 lbs per second 

                                                                            Start mixture with 1st ingredient

                             Mixture ingredient 3              800 lbs needed at a rate  50 lbs per second

                                                                            Start mixture half way through 2nd mixture cycle

                             Repeat Process                       3 complete cycles are needed for 1 batch

                             Control Devices                     2 start/stop stations  1 local, 1 remote

                             Contacts(3)                            Open and close doors for  Mixture  ingredients

                              Pilot lights                            1 for each door that blink final 5 seconds of each mixture

                              Pilot light                             Blinks for number of cycle mixture is on (5 minutes each)                    

 

	Notes to Teacher

	Check Logic Diagram before programming PLC.  Have students make any corrections on wiring of trainer.



	Materials Needed

	Laptop, PLC trainer

	Checking for Understanding

	

	Assessment

	Diagram check and PLC function check.  Critique neatness of wiring.

	Technology Utilization

	Programmable Logic Controller used in Factory Batch automation system.

	Learning Styles

	

	Lecture, Demo, Lab


