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Introduction
This experiment is about learning the operational characteristics of a single-phase transformer and to measure power in a three-phase circuit. A transformer is an inductive device mainly used in AC circuit which can change up or down the current and voltage of the circuit. The change in current depends from the windings inside the transformer. In this laboratory, the theory of the winding in a transformer will be proven by using a transformer with a known winding and analysing its input and ouput. Also, a three-phase circuit will be tested with different types of loads. The instruments provided in the experiments are: a 3-phase variac controller, two wattmeters, one R-load box, one series RL-load box, a transformer box, and a DSO and the two DMM’s from previous experiments.

Procedure for DC voltage and current measurements
Procedure (*Information obtained form the Lab Manual*)
Part A
	
	-Connect the circuit on Figure 4.5, next disconnect the load temporarily at the wattmeter end. Slowly turning the variac control to fully clockwise, using the Agilent 34405A DMM to measure the no-load voltages across terminals 1, 2 and 3 ,4 respectively.
	-Next, re-connect the R load with the knob turned fully clockwise, and repeat the above voltage measurement as well as the primary and secondary power indicated by the wattmeters.
	-Then, set the Fluke 8010A DMM as a 2000mA AC ammeter and use it to measure the primary-side and secondary-side currents by successively inserting it at the two points marked X in Figure 4.5
	-Finally, adjust the displays on the DSO and measure and record the time-shift t between the VT and CT traces. 
	-Repeat the procedure with the series RL load.
Part B
	-Connect the circuit on figure 4.6 and slowly turn the variac control CW until the VT output [on Ch1] is about 3 VRMS.
	-Adjust the displays on the DSO and use the V-Bar cursors to measure and record the time-shift 't between the VT and CT traces , and obtain a printout of the bars.
	-Repeat Steps 8 & 9 above, for the other four loads below. 
Pure inductive load: Starting from the pure-R case, change ALL connections originally going to the Red terminals on the Load Unit to the Green terminals. 
Pure capacitive load: Starting from the pure-R case, change ALL connections originally going to the Yellow terminals on the Load Unit to the Black terminals. 
Series RL load: Starting from the pure-R case, change ALL connections originally going to the Yellow terminals on the Load Unit to the Green terminals. 
Series RL // C load: Starting from the R-L case, short-circuit the Green and Black terminals with a short patchcord. This connects C across the series combination of R & L.

Results Part A: Transformer Test Data        Frequency = 60 Hz
 

a) 	Turns ratio: n = 208/120 = 1.733
	Vp= 121.50
Vs = 63.5
n = Vp/Vs = 1.913

Error = 100[1.913-1.733]/1.733 = 10.5%



b)	The measured values are:
	Vp = 123.0 V			Vs = 67.2 V
Ip  = 0.244 A				Is  = 0.398 A

Zs = Vs/Is = 67.02/0.398 = 168.4 

Impedance angle (from cursor  t ) 
	t = 1.9 ms
	 = 360ft ; f = 60 Hz
	 = 41.04º 

Primary impedance magnitude Zp = Vp/Ip = 123.0/0.244 = 504.1 

Verification of Zp = n2Zs = (1.913)2 (168.4) = 616.3  

c)	Voltage Regulation:
		%Reg = 100[VNL – VFL]/ VFL %
	
For R Load :
	VNL (Secondary ‘No-Load’ voltage) = 70.9 V 
	VFL (Secondary ‘Full-Load’ voltage) = 63.5Volts
		
		%Reg(R Load) = 100 [ 70.9 – 63.5]/63.5 = 11.65%	
	
	For RL Load :
	VNL (Secondary ‘No-Load’ voltage) = 70.9 Volts 
	VFL (Secondary ‘Full-Load’ voltage) = 67.2 Volts
		%Reg(R Load) = 100 [ 70.9-67.2]/67.2 = 5.5%	

d)	Power Efficiency (from wattmeter data):
	 = 100 Pout/Pin % 

	For R Load : (from Wattmeter data):
	 = 100 (27/45) = 60%

	For RL Load:
	 = 100 (17/24) = 70.8%
PART (B)
	
For Series RL:
Series-RL Load :       ZRL = R + jL = 76 + j 188.5 = 203.24∠68 º   , [PF = 0.375 lagging] 
	
	I = V/Z = 60/203.24 = 0. 295 A
	Ptheory = 3 I2ReZ   = 3(0.295)2(76) = 19.87 Watts
	Pexpt = W1W2 = 17 – 2 = 15 Watts 
	%Error in P = 100 [15-19.87]/19.87 = -14.4%= 14.4%

	PFexpt = cos(360ft) º = cos(360*60/1000*3) = 0.425
	%Error in PF = 100[0.425-0.375]/0.375 = 13%

	FOR Series RL//C:
	From the lab manual:
	Series RL//C :	         ZRLC= 458.33 + j 197.6 : = 499.1∠ 23.3 º   ,[PF = 0.918 lagging] 

I = V/Z = 60/499.1 = 0. 1202 A
	Ptheory = 3 I2ReZ   = 3(0.1202)2(458.33) = 19.87 Watts
	Pexpt = W1W2 = 6 + 7 = 13Watts 
	%Error in P = 100 [13-19.87]/19.87 = -34.6 % = 34.6 %

	PFexpt = cos(360ft) º = 0.863
	%Error in PF = 100[0.863-0.918]/0.918 = 5.89%

Conclusion & Discussion
From this experiment, we have learned that the number of turn inside a transformer is directly proportional to the change in voltage and current. A transformer can increase or decrease the voltage and current in a circuit to the desired output by  simply changing the number of turns inside. This can be used to lower the tension from a high output voltage to a lower tension used by electronic devices. 

[bookmark: _GoBack]For the whole experiment, our results are pretty close to theoretical so the experiment is a success.
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