EE241 ELECTRICAL MACHINESL LAB I – EXPT 01


OPEN CIRCUIT AND LOAD CHARACTERISTICS OF SEPARATELY EXCITIED DC GENERATOR

AIM:

1. To determine open circuit characteristics of the given DC generator separately excited and obtain the critical resistance at its rated speed.

2. To determine load characteristics of the given DC generator separately excited.

PRELAB: 

1. What are the different types of DC machines?

2. What do critical resistance and critical speed mean?

3. What is meant by airline?

4. Why OCC starts from a voltage a little higher than zero? Under what conditions this may not be true?

5. Why OCC is also known as Magnetization Characteristics?

6. Why the external characteristics droop?

7. Derive the EMF equation for a DC generator?

8. If the terminal voltage of a DC separately excited generator is 230 V at 1500 rpm when the terminals are open, what will be the terminal voltage at 750 rpm? Comment on the same with a considerable load current assumed.

9. Give a rough sketch of OCC and load characteristics.

10. A DC separately excited generator fails to excite. What may be the reason?

Open Circuit Characteristics:

APPARATUS REQUIRED:

To be collected from the final circuit diagram drawn after noting down the name plate details of the machines.

	S. No.
	Name of the apparatus
	Type
	Range
	Quantity

	
	
	
	
	


PRECAUTION:
1. The field rheostat on the motor side must be kept at minimum resistance position at the time of starting.

2. The field potentiometer on the generator side must be kept at minimum potential position at the time of starting.

3. DPST switches must be kept open at the time of power on.

PROCEDURE:
1. Connections are given as per the circuit diagram.

2. Observing the precautions the motor side DPST switch is closed.

3. The motor is started with the help of three- point DC starter slowly.

4. The speed is measured with the help of a hand tachometer.

5. If the speed is below the rated value, then it is brought to the rated value by adjusting the field rheostat.

6. With DPST switch on the generator field side open the voltmeter reading is noted down. (This is the residual voltage at the rated speed at which the motor-generator set is running now.)

7. The DPST switch on the generator field side is closed.

8. By adjusting the potentiometer on the generator field side suitably for various increasing field currents, note down the terminal voltages till around 125% of the rated voltage. The speed is maintained constant throughout this process.

9. The generator terminal voltage is minimized to zero.

10. The speed is brought down to minimum value and the motor is switched off with the help of DPST switch. (Note the starter holding coil releasing the handle else bring it back to start position)

FORMULA:
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Where Rc – critical resistance


∆Eg – incremental generated EMF (measured from the linear portion on the OCC)


∆If – incremental field current (measured from the linear portion on the OCC)

TABULAR COLUMN :

	S. No.
	If (amps)
	Eg (volts)

	
	
	


Speed = _________rpm

MODEL GRAPH:
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Load Characteristics:

PRECAUTION:

1. The field rheostat on the motor side must be kept at minimum resistance position at the time of starting.

2. The field potentiometer on the generator side must be kept at minimum potential position at the time of starting.

3. DPST switches must be kept open at the time of power on.

4. There should be no load at the time of starting.

PROCEDURE:

1. Connections are given as per the circuit diagram.

2. Observing the precautions the motor side DPST switch is closed.

3. The motor is started with the help of three- point DC starter slowly.

4. The speed is measured with the help of a hand tachometer.

5. If the speed is below the rated value, then it is brought to the rated value by adjusting the field rheostat.

6. By adjusting the potentiometer on the generator side the generator terminal voltage is brought to the rated value.

7. Load side DPST switch is closed.

8. The load is applied gradually. For various load currents voltmeter and ammeter readings are noted down till full current of the generator. (Avoid sustained overload.)

9. The load is brought back to initial no load position.

10. DPST switch on the load side is opened.

11. Generator field circuit potentiometer is brought to minimum potential position.

12. DPST switch on the generator field side is opened.

13. The speed is brought down to minimum value and the motor is switched off with the help of DPST switch. (Note the starter holding coil releasing the handle else bring it back to start position)

14. Disconnect and return the apparatus.

TABULAR COLUMN:

	S. No.
	IL(amps)
	V(volts)

	
	
	


MODEL GRAPH:
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RESULT: 

1. The Open Circuit Characteristics of the given separately excited DC generator was obtained and the Critical resistance at rated speed is found to be __________.

2. The Load Characteristics of the given separately excited DC generator was obtained.
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Circuit Diagram for Open Circuit  and load Characteristics for  DC  Generator
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NAME PLATE DETAILS :



MOTOR



     Power  :

     Voltage :

     Current :

     Speed   :



GENERATOR



     Power  :

     Voltage :

     Current :

     Speed   :





FUSE RATING CALCULATIONS :
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