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SECTION A Multiple Choice (20 Marks)

In the following statements one of the suggested answers is the most correct. Place the letter
corresponding to this answer in the space provided on the answer sheet.

1. As load on an induction motor increases, the power factor of the stator supply
usually:
A.  remains unchanged
B. increases the rotor power factor
C. Increases
D. Decrease
2. The resistance of the insulation between windings and motor core should be:
A.  Greater than IMQ
B. Less than 1IMQ
C.  Greater than 1Q
D. Lessthan 1Q
3. The speed of a squirrel cage induction motor:
A.  decreases with load
B. increases with load
C. is constant irrespective of load
D. isinversely proportional to the frequency of the supply
4. Slots on a stator or rotor of an induction motor may be skewed to:
A.  provide a smoother starting torque
B. reduce starting current
C. increase the speed
D. increase the starting torque
5. Rotor currents in an induction motor operating at normal speed are:
A low frequency
B. high frequency
C.  supply frequency
D. stator frequency



10.

11.

Service & Installation rules NSW sets limitations on maximum starting
currents for motors to prevent;

excessive demand during peak times

excessive strain on distribution transformers

fluctuations on supply voltages

non compliance with environmental & sustainability policy

oW

A slip ring induction motor may often be used in preference to a squirrel cage
induction motor because of its:

low maintenance factor
higher starting torque
higher running torque
greater simplicity

COow>»

When resistance is added to the rotor circuit of a slip ring induction motor
driving a constant load, the speed will:

remain the same and supply more torque
remain the same and draws more current
be reduced

be increased

CoOw>»

Failure of one phase of a 3phase supply while a motor is running will cause it to;

A.  runnormally

B.  overspeed

C.  overheat

D. increase the supply voltage

The setting on a thermal overload is adjusted to:

the full load current of the motor
150% of the motor full load current
200% of the motor full load current
anywhere within the adjustment range

CoOw>»

The maximum efficiency of an induction motor usually occurs:

when the stator losses equal the rotor losses
at starting

at almost full load

when slip is 50%

oo
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13.

14.

15.

16.

17.

The rotor field of a three phase induction motor is due to:

DC excitation
electromagnetic induction
rotor reactance

rotor resistance

Cow>»

The rotating magnetic field of an induction motor has:

constant speed but strength decreases with more load
a speed loss and a loss in strength with increased load
constant strength and speed

constant strength but speed decreases with greater load

OoOw>

If the setting on a thermal overload is set to the maximum possible adjustment,
the overload will:

operate correctly

not provide effective protection
only protect on low currents
protect for short circuits as well

SO w>

The frequency of the rotor currents in an induction motor:

Increases when the speed increases
Decreases when the slip increases
Increases when the slip increases
Decreases when the load increases

oo

If a three phase 415 volt 50 hertz induction motor is connected to a 415 volt
100 hertz supply the:

speed of the rotating magnetic field will double

speed of the rotating magnetic field will not be affected
speed of the rotating magnetic field will be halved
synchronous speed will be less than the actual speed

o0 w»

The stator core is constructed from silicon sheet steel to reduce:

any magnetic locking
friction losses
hysteresis losses
eddy currents

SO w>



18.

19.

20.

What feature does a differential thermal overload relay have over a
conventional type:

oW

incorporates a time delay

senses unbalanced currents in each phase
operates magnetically

operates on single and three phase

The maximum torque produced by an induction motor occurs when the:

SO w>»

rotor resistance is greater than rotor reactance
rotor reactance is maximum

rotor resistance is minimum

rotor reactance equals rotor resistance

The most suitable test instrument used to measure the insulation between the
“U” winding and the “W” winding of a three phase motor with all connections
removed would be:

SO w>

an insulation resistance tester set to 1000 volts
an insulation resistance tester set to 500 volts
a digital multimeter set on MQ

an analogue multimeter set on ohms



SECTION B — Short Answer (20 Marks)

1. What is the minimum number of phases required to produce a rotating magnetic field in the
stator of a three phase induction motor?

2. Name the 2 factors that govern the speed of rotation of the rotating magnetic field produced by
a three phase induction motor.

3. Name two types of overload protection relays?

4. Name athermistors coefficient when used to give thermal protection, and where is it placed

5. Name the 2 fields that interact to provide torque.

6.  What are the 2 major components of a three phase induction motor?

7. Name the 2 metals commonly used for the rotor bars of squirrel cage rotors.




10.

Name two types of ‘reduced voltage starters’ which can be used to limit the motors
starting current.

How can the direction of a three phase motor be reversed?

What advantage does a double cage rotor have compared to a single cage rotor?




Section C- Drawings & Diagrams (20 Marks)

1. Inspect the graph in figure 1 and determine

a.

Approximately at what percentage does the motor reach maximum torque?

(2 Marks)

b. Does the graph show a variable or constant torque machine?

(1 Mark)

What type of squirrel cage motor does the graph represent?

(2 Marks)
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2. Inspect the graph in figure 2 and determine

a.

Explain why the torque is remaining constant at each stage?

Figure 1

(3Marks)

b. What type of motor does the graph represent?

(2 Marks)
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3. Inspect the figure 3 below and match the design characteristics with the appropriate

description.
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a.  Which motor has the highest inductive reactance )
b. Which motor has the highest resistance (2
)

Which motor has both low reactance and resistance

4. Name the following components

§ AR P
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Y ¢ (2 Marks)

adjustment to set
trip current value

(2 Mark)




SECTION D — Calculations. (20 Marks)
All working must be shown as marks are allocated for correct working.

1. Calculate the number of poles required if the synchronous speed of a 50Hz induction
motor is 1500rpm.

Answer: (3 Marks)

2. Ifaneight pole, 50 Hz induction motor has a full load slip of 6%, what is the full load
rotor speed?

Answer: (4 Marks)

3. Aninduction motor has a synchronous speed of 1500rpm and a rotor speed of 1440rpm,
calculate the %slip.

Answer: (3 Marks)




4.  If a50 Hz induction motor operates with a slip % of 5%, calculate the frequency of the
rotor current.

Answer: (3 Marks)

5. Three phase induction motor on full voltage develops a starting torque at 220Nm
Determine the torque developed if the supply voltage is 70% of the rated value.

(3 marks)

6. A 50Hz, induction motor is operating at 1460 rpm driving a compressor. If the driving torque is
45Nm determine:

(a) Output power

(b) Efficiency if the input power is 8kW.

(4 marks)



Note: The symbols used on this sheet follow AS1046 pt 1. There are alternate recognised symbols in
use. The list does not contain every equation used in the course. Transposition of equations will be
necessary to solve problems
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ANSWER SHEET

Section A (Multi-choice Questions)

Instructions:

Enter your personal details in the top right hand corner of this sheet.

Place an X in box of your choice. If you make a mistake, circle your answer ® and choose again.

Question A. B. C. D. Question A. B. C.
1 11
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20
Totals Totals




