EET 273, Labs 1-5
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First Day:

1) Find a Lab Partner (nor more than 2 people per trainer).

2) Identify your Trainer.

3) Critique the existing circuits in the Control Cabinet and Switch Cabinet.


a) Identify 3 things you like about the Circuit.


b) Identify 3 things you will do differently.

4) Choose a Spokesperson to present these findings to the class showing the characteristics as you identify them.

5) Find a matching group of 30 tabs of wire labels for each partner, stack them in numerical order and wire-tie each group together. 

6) Sketch Lab1 identifying wire numbers and have it approved by your instructor.
7) If you have a 3mm screw-driver begin taking your trainer apart.  Leave in all black wire and the red wire from the Control Cabinet to the Switch Cabinet.
Lab 1) Semi-Automatic Motor Starter with 3 Phase Motor and Indicator Lights (40 Points)
 Build a 3-Wire (semi-automatic) motor starter circuit with indicator lights and a 3-Phase Motor. Use SS1-Right as an alternate OL; if SS1-R or the OL trips, turn off the M.S., turn on the Yellow Stack Light and cause RL 3 to flash every 1 second. Sketch the line diagram using proper labeling, and the wire numbers. Use the lights and push-buttons as follows:
	E-Stop=E-Stop
	PB1=Stop
	PB3=Start

	RL1= M1 Can Start (E-Stop+Stop+OLs1+SS1_L)
	RL2=M1 Energized
	RL3= Flash (1s) if M1 Overloaded (or SS1-R)

	Red Stack (RS)= Control Power On
	Green Stack (GS)= M1 On
	YS=Flash (1s) if M1 OL or SS1-R

	SS1-R will simulate an Overload on M1 (Stop M1, Turn on YS and RL3) 


Hints: Re-number the wires as you desire, do not use double-numbers.

Show Terminal Numbers on drawing.

Use proper wiring techniques (stripping, wire colors…) 
DO NOT MIX the Supply Neutral and the Control Voltage Neutral.  
Do ground the control Voltage Neutral.
Connect the Stack-Light Neutral to the Control Voltage Neutral
Include all devices on the diagram including stack-lights, fuses, transformer and grounding.
Draw the Motor-Over Line Diagram on a loose-leaf paper and have that initialed when complete
Lab 2) Sequential Motor Starter (40 Points)
Build a Sequential Motor Starter Circuit such that Motor 2 cannot be started unless Motor 1 is running. Use 3-wire control for each motor. OL1 will stop both motors, but OL2 will only stop motor 2.  SS1-R will simulate OLs1, SS2-R should simulate OLs2.
	E-Stop=E-Stop
	PB1 and 3=Stop/ Start 1
	PB2 and 4=Stop and Start2

	RL1= M1 Can Start (as above)
	RL2=M1 Energized
	RL3= M2 On

	Red Stack (RS)= Control Power On
	Green Stack (GS)= M1 On
	YS= Flash (1s) if OLs1 or OLs2 or SS1 or SS2-R

	Use SS1 as above to simulate OLS1 and  SS2 to simulate OLS2


Draw the Motor-Over Line Diagram on a loose-leaf paper and have that initialed when complete

Lab 3) Sequential Motor Starter with On and Off Delay (20 Points)
Build a Sequential Motor Starter Circuit such that Motor 2 will start 5 seconds after motor 1 starts and will stop 5 seconds after M1 stops. If M2 OL Trips M2 can restart on reset.  If M1 OL trips, stop M1 and M2 (reset Off-delay). SS1 and 2 will continue to simulate OLs.
	E-Stop=E-Stop
	PB1 and 3=Stop/ Start 1
	

	RL1= M1 can start (as above)
	RL2=M1 on
	RL3= M2 On

	RS= Control Power On
	GS= M1 On
	YS=Flash (1s) if OLs1 or OLs2 or SS1 or SS2-R

	Use SS1 and SS2 as above, to simulate OLs on M1 and 2


Draw the Motor-Over Line Diagram on a loose-leaf paper and have that initialed when complete

Lab 4) Forward/Reverse Motor Starter with Indicator Lights. (40 Points)
Build a Forward/Reverse Motor Starter Circuit with Indicator Lights and a 3-Phase Motor. .
	E-Stop=E-Stop, PB1=Stop
	PB3=Forward
	PB 4=Reverse

	RL1= M1 Can Start (as above)
	RL2= Forward On 
	RL3= Reverse On

	RS= Control Power On
	GS= M1 Running F or R
	YS= Flash (1s) if OLs or SS1-R

	Use SS1 to simulate an overload on M1


Draw the Motor-Over Line Diagram on a loose-leaf paper and have that initialed when complete

Lab 5) Forward/Reverse Motor Starter with Indicator Lights, Run/Jog and Limits (40 Points)
Build a Forward/Reverse Motor Starter Circuit with Run/Jog control, F/R Indicators, and Limit switches.  Use the switches and lights indicated below: Use SS3-Left for the Reverse Limit and SS3-Right for the Forward Limit. The motors should run if SS3 is in the Center.  SS1 will continue to simulate an Overload.
	E-Stop=E-Stop, PB1=Stop
	PB3=Forward Start
	PB 4=Reverse Start

	RL1= M1 Can Start (as above)
	RL2= Forward On 
	RL3= Reverse On

	RS= Control Power On
	GS= M1 Running F or R
	YS= Flash (1s) if OLs or Limits or SS1-R

	SS1 As above (Simulate OL)
	SS2-R for Run
	SS3-R for R Lim, SS3-L=For Lim


 Draw the Motor-Over Line Diagram on a loose-leaf paper and have that initialed when complete
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