EE241 ELECTRICAL MACHINESL LAB I – EXPT 09

OPEN CIRCUIT TEST AND SHORT CIRCUIT TEST ON SINGLE PHASE TRANSFORMER

AIM:

        To conduct open circuit test and short circuit test on the given single phase transformer and  

1. To draw the equivalent circuit of the transformer.

2. To predetermine the efficiency and regulation at various loads 

PRELAB:

1. OC TEST wattmeter reads core loss and SC TEST reads full load copper loss. Explain

2. What are core losses

3. For a good transformer regulation will be high or low?

4. What is the condition for maximum efficiency?

5. Why do we use LPF wattmeter in OC test?

APPARATUS REQUIRED: 

	     S.No
	Name of the apparatus


	     Type
	    Range
	  Quantity

	
	
	
	
	


OPEN CIRCUIT TEST:

PRECAUTION:

1. The autotransformer (variac) must be kept at minimum potential position at the time of starting.

PROCEDURE:

1. Connections are given as per the circuit diagram.

2. Observing the precautions the DPST switch is closed.

3. The variac is adjusted to get the rated primary voltage.

4. Note down voltmeter, ammeter and wattmeter readings (do not forget to note down the Multiplication Factor).

5. The autotransformer is brought back to the minimum potential position.

6. Open the DPST switch and disconnect.

Multiplication factor for wattmeter can also be calculated as

      Multiplication factor = voltage rating X current rating X Power factor

                                            -------------------------------------------------------

                                                                  Full-scale deflection

 SHORT CIRCUIT TEST:

 PRECAUTION:

1. The autotransformer (variac) must be kept at minimum potential position at the time of starting.

PROCEDURE:

1. Connections are given as per the circuit diagram.

2. Observing the precautions the DPST switch is closed.

3. The variac is adjusted slowly & carefully to get the rated primary current.

4. Note down voltmeter, ammeter and wattmeter readings (do not forget to note down the Multiplication Factor).

5. The autotransformer is brought back to the minimum potential position.

6. Open the DPST switch and disconnect.

      Multiplication factor for wattmeter can be also calculated as

      Multiplication factor = voltage rating X current rating X Power factor

                                            -------------------------------------------------------

                                                                  Full-scale deflection

TABULAR COLUMN: 

OPEN CIRCUIT TEST:

	Vo (V)
	Io (A)
	Wo (watts)

	
	
	Observed
	Actual

	
	
	
	


SHORT CIRCUIT TEST:

	Vsc (V)
	Isc (A)
	Wsc (watts)

	
	
	Observed
	Actual

	
	
	
	


	S. No.
	Load
	Core Loss
	Copper Loss
	Total Loss
	Input
	Output
	Efficiency

	
	
	
	
	
	UPF
	0.8pf 
	UPF 
	0.8pf
	UPF 
	0.8pf

	
	 ¼ FL

 ½ FL

 ¾ FL

     FL

1¼ FL

 
	
	
	
	
	
	
	
	
	


	S.No
	Load
	Cosφ
	Sinφ
	I2Ro2Cosφ
	I2Xo2Sinφ
	Regulation

	
	
	
	
	
	
	0.8 pf lag
	0.8 pf lead
	UPF

	
	¼ FL

½ FL

¾ FL

FL

1¼ FL

 
	
	
	
	
	
	
	


FORMULAE USED:
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  Where I0 Cos φ0 = IW
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Predetermination of efficiency at various loads

1. Core Loss = Wo
2. Copper Loss = Full Load copper loss X [x] 2 where x is load fraction.

3. Total Loss = Core Loss + Copper Loss

4. Output = V2I2 Cosφ

5. Input = Output + Total Losses

6. 
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Predetermination of Regulation

   


             I2Ro2Cosφ + I2Xo2Sinφ 

% Regulation (lagging) =   ----------------------------     X 100
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            I2Ro2Cosφ – I2Xo2Sinφ 

% Regulation (Leading) =   ----------------------------     X 100
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  I2Ro2 

% Regulation (UPF)      =        ------- X 100
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RESULT: 

       The efficiency and regulation of the transformer at various loads is predetermined by open circuit and short circuit test on the given single phase transformer. The equivalent circuit is also drawn.         
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NAME PLATE DETAILS :                                                    FUSE RATING CALCULATIONS :



Primary Side



Secondary Side



     Power  :                            Power  :

     Voltage :                           Voltage :

     Current :                           Current :

















Circuit Diagram for Open Circuit Test on Single Phase Transformer
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Circuit Diagram for Short Circuit Test on Single Phase Transformer

Short

Circuit

NAME PLATE DETAILS :



Primary Side



Secondary Side



     Power  :                            Power  :

     Voltage :                           Voltage :

     Current :                           Current :















FUSE RATING CALCULATIONS :
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