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LECTURE 4

SYNCHRONOUS MACHINES
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machines

L O O O

Synchronous machines are AC machines that

have a field circuit supplied by an external
DC source.
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™ In a synchronous generator, a DC current is applied to
i ™ the rotor winding producing a rotor magnetic field. The
1 - -

= rotor is then turned by external means producing a

= rotating magnetic field, which induces a 3-phase
—™ voltage within the stator winding.
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Conti...

| S Ina synchronous motor, a 3-phase set of

g stator currents produces a rotating
- magnetlc field causing the rotor magnetic
’f‘ eld to align with it. The rotor magnetic field

S - = is produced by a DC current applied to the
= rotor winding.

\,\\1\,\,'..\,

e
-

ot 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

i = machines).

EE552 SPRING 2018 DR . MUSTAFA AL-REFAI



Synchronous Machines -
Stator

0 The stator carries the armature windings
which have constant magnitude, constant
frequency emf’s induced in them

0 Stator made from laminated material to
limit the eddy current losses.

Fields produced in stator are rotating and

time variant

Stators are cylindrical and house a

balanced three phase winding

Small machines may have a single phase
winding.
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Synchronous Machine
Stator construction

Stator Core

Stator Slot

Tooth
Coil side 1n
top of slot

Coil side in
bottom of slot
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Synchronous Machines:
construction: rotor types

Rotor of synchronous machine
can be

Cylindrical (non salient pole)

L e B T R R S

000000000000

. -type used for steam turbines

—

-(hlgh seed)
Non- cylindrical (salient pole)

. -type used for hydraulic

: oturbmes (low seed)
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=Synchronous Machine COnstructiocn
(a) CRSM (b) SPSM

AAN

Stator
containing
armature
windings

Field

winding winding

{a) Two-pole cylindrical rotor machine (b} Four-pole salient rotor machine

_ Cross sections of two synchronous machines. The relative positions
of the stator and rotor poles are shown for motor action. Torque is developed in
the direction of rotation because the rotor poles try to align themselves
with the opposite stator poles.
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Synchronous Machines:
construction: rotor types

Rotor of synchronous
machine can be
e Cylindrical (non salient pole)
type used for steam turbines
(high seed)
e Non- cylindrical (salient
pole) type used for hydraulic
turbines (low seed)
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Two types:

1-Cylindirical rotor: High speed, fuel or gas fired power
plants

magnetic flux lines
field conductor
iron rotor

stator conductor
slip rings

iron stator

end cannectian

211 994 Encyclopaedia Britannica, Inc.

2-Salient-pole rotor: Low speed, hydroelectric power plants
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Salient Rotor Machine

L
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Slaly SALSIL PUIS 1OWL 1L
sact overall unit dimensions.
sle design and magnetic flux
sptimized, providing superior
racteristics well suited for
nmunication applications. 4 to
uction is available to match
ser speed.
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machines
A synchronous rotor with 8 salient

poles s
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. | : Salient pole without & —a
A

= field windings observe laminations S
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