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EE3464         ELECTRICAL MACHINES LABORATORY - II       L T P  C    

0 0  3 1.5  

COURSE OBJECTIVES  

To impart knowledge on the following topics  

• To expose the students to the operation of synchronous machines. 

• To impart knowledge on voltage regulation of alternators. 

• To expose the students to the operation of induction motors. 

• To impart knowledge on equivalent circuit of the induction motors. 

• To impart knowledge on necessity of starters. 

 LIST OF EXPERIMENTS  

1. Load test on three-phase induction motor.  

2. No load and blocked rotor tests on three-phase induction motor. (Determination of 

equivalent circuit parameters).  

3. Load test on single-phase induction motor.  

4. No load and blocked rotor test on single-phase induction motor.  

5. Separation of No-load losses of three-phase induction motor.  

6. Regulation of three phase alternator by EMF and MMF methods.  

7. Regulation of three phase alternator by ZPF and ASA  

8. Regulation of three phase salient pole alternator by slip test.  

9. Measurements of negative sequence and zero sequence impedance of 

alternators.  

10. V and Inverted V curves of Three Phase Synchronous Motor.  

11. Study of Induction motor Starters.  

12. Synchronization of Alternator.  

13. Determination of Circle Diagram of three phase induction motor. 

COURSE OUTCOMES 

1. Ability to understand and analyze EMF and MMF methods  

2. Ability to analyze the characteristics of V and Inverted V curves.  

3. Acquire hands on experience of conducting various tests on alternators and obtaining their 

performance indices using standard analytical as well as graphical methods to understand the 

importance of Synchronous machines  

4. Acquire hands on experience of conducting various tests on single and three phase Induction 

motors and obtaining their performance indices using standard analytical as well as graphical 

methods to understand the importance of single and three phase Induction motors   

5. Ability to acquire knowledge on separation of losses.  

CYCLE – 1 

1. Load test on three-phase induction motor.  

2. No load and blocked rotor tests on three-phase induction motor. (Determination of 

equivalent circuit parameters).  

3. Load test on single-phase induction motor.  

4. No load and blocked rotor test on single-phase induction motor.  

5. Separation of No-load losses of three-phase induction motor.  

6. Regulation of three phase alternator by EMF and MMF methods.  

7. Regulation of three phase alternator by ZPF and ASA  
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CYCLE – 2 

1.  Regulation of three phase salient pole alternator by slip test.  

2.  Measurements of negative sequence and zero sequence impedance of 

alternators.  

3. V and Inverted V curves of Three Phase Synchronous Motor.  

4. Study of Induction motor Starters.  

5. Synchronization of Alternator.  

6. Determination of Circle Diagram of three phase induction motor. 
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DETERMINATION OF CIRCLE DIAGRAM OF THREE PHASE INDUCTION MOTOR 

Aim: 

 To conduct No Load, Blocked rotor test on a Three Phase Induction motor and to find various parameters 

from circle diagram. 

 

Apparatus:  

 

 

 

 

 

Theory: 

The induction motor is called as rotating transformer and the parameters of the equivalent circuit are 

determined through the tests called No load test and blocked rotor tests. These tests are similar to OC and SC 

tests of transformer. From the OC test on the transformer, the core resistance and reactance are determined, 

core losses are known and from the SC test, the winding resistance and reactance are determined, full load 

copper losses are known.   

In the No load test, the induction motor is started on no load and rated voltage is applied and in blocked rotor 

test, the rotor of the induction motor is mechanically locked or manually blocked from rotation and the motor 

is applied rated current through a variac so that the stator current does not exceed the rated current. From 

these two tests the equivalent circuit of the induction motor is determined and performance parameters are 

predetermined through a circle diagram.   

The circle diagram of an induction motor is helpful in  finding  the performance details   i.e. full load 

current, full load power factor, full load slip, efficiency, maximum power output and maximum torque 

through the no load and blocked rotor tests which are performed. 

 

 

 

 

 

 

 

 

S.NO Equipment Specification  Quantity 

1 Watt Meter (600V, 10A Dynamo) 2 

2 Voltmeter (0-600V, MI)  1 

3 Ammeter (0-10A, MI) 1 

4 3 – Ø Variac (0-440 V, 15A) 1 
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Circuit Diagram: 
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Procedure: 

No – load test 

1. Make the connections as per the Circuit Diagram. 

2. Before starting of motor remove the load (by slackening the brake band). 

3. Gradually apply the rated voltage i.e. 415 V to the motor with 3 Phase variac. 

4. Tabulate the readings of different meters. 

NOTE: At the no load, the power factor of induction motor is less than 0.5 and when one of the 

wattmeter shows negative readings either current coil or pressure coil of that meter should be 

reversed. 

Readings and tabular form:  

Sl.No V(volts) Io(Amps) W1(watts) W2(watts) Wo = W1+W2 

      

 

Blocked – rotor test 

1. Block or hold the rotor by hand or tightening the brake belt. 

2. Apply the low voltage and increase it till full load current flows. 

3. Tabulate the readings of all meters.  

  

Readings and tabular form:   

 

 

 

Sl. 

No 

Vs(volts) Is (Amps) W1 (watts) W2 (watts) Ws= 

W1+W2 
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Calculations: 

Short circuit current at Normal voltage is  Isc = Is (V rated / Vsc) 

No load power factor    CosØ0 = Wo/ (√3 V*I0) find Ø0 

Short circuit P.F      Cos Øsc = Ws/ (√3 Vs Is) find Øs 

Measurement of stator resistance 

 

 

1. Connect as per the Circuit Diagram given above. 

2. Keep the 40 ohms resistance in maximum position. 

3. Switch on the 30V DC supply and change the applied voltage by adjusting the rheostat. Note down the 

voltage and current readings. 

 

Readings and tabular form:   

 

 

 

   

 

AC Stator 

resistance per phase Rs = 1.5 Rdc 

 

S. No V I Rdc= V/3I 
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Performance computation and circle diagram: 

Draw the circle diagram and find Efficiency, full load current and power factor of the given induction motor. 

Construction of Circle Diagram: 

 The data of No load test and blocked rotor test on the induction motor are used. 

1. DrawhorizontalaxisOXandverticalaxisOY.Heretheverticalaxisrepresentsthevoltage reference. 

2. With suitable scale, draw phasor OA with length corresponding to I0at anangle Φ0 from the vertical axis 

.Draw a horizontal line AB. Ø 0= Cos-1 (Woc/ √3V0I0).  

Ø sc = Cos-1 (Wsc/ √3VscIsc). 

 

3. Draw OS equal to ISN at an angle ΦSC and join AS. 

4. Draw the perpendicular bisector to AS to meet the horizontal line AB at C. 

5. With C as centre, draw a semi-circle passing through A and S. This forms the circle diagram which is the 

locus of the input current. 

6. From point S, draw a vertical line SL to meet the line AB. 

7. Fix the point K as below. 

 For wound rotor machines where equivalent rotor resistance R2′ can be found out: 

 Divide SL at point K so that SK: KL= equivalent rotor resistance: stator resistance. 

For squirrel cage rotor machines: 

 Find Stator copper loss using ISN and stator winding resistance R1. 

 Rotor copper loss=total copper loss– stator copper loss. 

 Divide SL at point K so that SK: KL=rotor copper loss: stator copper loss. 

Note:If data for separating stator copper loss and rotor copper loss is not available then assume that 

stator copper loss is equal to rotor copper loss .So divide SL at point K so that  SK=KL 

8. Fora given operating point P, draw a vertical line PE FG D as shown. 

 Then,  

 PD=input power, 

 PE=output power, 

 EF=rotor copper loss, 

 FG=stator copper loss,  

 GD=constant loss(iron loss+ mechanical loss) 

9. Efficiency of the machine at the operating point P,𝜂 =  
𝑃𝐸

𝑃𝐷
 

10. Power factor of the machine at operating point P=cosΦ1 

11. Slip of the machine at the operating point P,𝑆 =  
𝐸𝐹

𝑃𝐹
 

12. Starting to r queat rated voltage(in syn. watts)=SK 
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13. To find the operating points corresponding to maximum power and maximum torque, draw tangents to 

the circle diagram parallel to the output line and torque line respectively. The points at which the set an 

gents touch the circle are  respectively the maximum power point(Tmax)  and maximum torque point(Pmax) 

 

Result: 

 

 

Discussion: 

 How can the maximum torque and maximum power be determined from the circle diagram? 

 Show the motoring, generating and braking regions for an induction machine on its circle diagram.  

 How can the equivalent circuit of an induction motor be found from the no load and blocked rotor tests. 
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