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CHAPTER THREE

Learning Outcomes:

 Identify different types of synchronous and induction machines

 Explain how synchronous and induction machines works

 Basic calculation on synchronous and induction performance

 Understand areas of application of synchronous and induction machines



Hydroelectric power plant



715 MW generator

Diameter of rotor: 16 meters

Rotating mass: 2650 ton



5

CHAPTER THREE

Bobines à pôles lisses 
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In a synchronous generator, a DC current is applied to the rotor winding producing a rotor 
magnetic field. The rotor is then turned by external means producing a rotating magnetic 
field, which induces a 3-phase voltage within the stator winding.

Bobines à pôles saillants 

(2 Bagues)
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In a synchronous motor, a 3-phase set of stator currents produces a rotating magnetic field 
causing the rotor magnetic field to align with it. The rotor magnetic field is produced by a DC 
current applied to the rotor winding.

Field windings are the windings producing the main magnetic field (rotor windings for 
synchronous machines); armature windings are the windings where the main voltage is 
induced (stator windings for synchronous machines).
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Review 
Q1. Magnetic induction occurs when there is relative motion between what two elements?

R1. A conductor and a magnetic field.

Q2. What is the part of an alternator in which the output voltage is generated?

R2. Armature

Q3. What are the two basic types of alternators?

R3. Rotating armature and rotating field

Q4. What is the main advantage of the rotating field alternator?

R4. Output voltage is taken directly from the armature (not through brushes or slip rings).

Q5. Most large alternators have a small dc generator built into them. What is its purpose?

R5. To provide dc current for the rotating field 

Q6. How alternators are usually rated?

R6. Kilovolt-amperes (volt amperes).

Q7. What type of prime mover requires a specially designed high-speed alternator?

R7. Steam turbine

Q8. Salient-pole rotors may be used in alternators driven by what types of prime movers?

R8. Internal combustion engines, water force and electric motors

Q9. What does the term single phase indicate?

R9. One voltage (one output).

Q10. In single-phase alternators, in order for the voltages induced in all the armature windings

to add together for a single output, how must the windings be connected?
R10. In series
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