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Unit 1 — SYNCHRONOUS GENERATOR

Topic 10,11,12: Synchronizing torque, Change of excitation and mecha.ll i
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Synchronizing Current, Power and Torque %

Synchronizing Current, Power and Torque

E2 E2

Synchronizing Current  Isy = Er/ (Z1 +Z2)

Synchronizing Power  Psy=E]1 x Isy Cos @,

Synchronizing Torque Tsy =Psy/ ( 2aNs/ 60)
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Effect of Change in Excitation of Q
Alternator in parallel

f % Effect of Change in Excitation of Alternator in parallel
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E1l alsoincreases > E2
| - E2
ResultantEr.=E1-E2 |, lags E, 90 Demagnetizing Effect REDUCES Eg Voltage

Circulating current Isy |, leads E, 90 Magnetizing Effect increases Eg Voltage
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Effect of Change in Excitation of .
Alternator in parallel -

Effect of Change i Excitation of Alternator m parallel
Reactive Power Q

TUTIONS

Active Power P=V3V;I; Cos® KW
e Reactive Power Q= V3V, I, Sin® KkVAR
§ Apparent Power S = V3V, I, kVA
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Effect of Change in Excitation of =
Alternator in parallel

~»
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Effect of Change in Excitation of Alternator mn parallel

Z1=Ra+ Xs
Z2=Ra+Xs ~

Alternator 1 field excitation
Increasing the I Induced voltage Increases
There is a circulating current

Is=(E1-E2)/2Z
90 Lagging V
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Effect of Change in Excitation of -

Alternator in parallel -
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Z1=Ra+ Xs
/2 =Ra+ Xs
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TWO REACTION THEORY -
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TWO REACTION THEORY

Non Salient pole alternator Air gap is uniform

Uniform air gap Field flux and Armature flux vary sinusoidally

Field MMF and Armature MMF act upon the
same magnetic circuit can be added vectorially

Salient pole alternator Air gap is NOT uniform

Air gap length is NOT constant and

Field flux and Armature flux cannot vary sinusoidally

MMF act are different

Salient-Pole
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TWO REACTION THEORY

TWO REACTION THEORY

According to this theory Armature MMF can be divided into two components

1. Components acting along the pole axis 1s called Direct axis I

2. Components acting at right angle to the pole axis is called Quadrature axis I

Components acting along Direct axis [ can be magnetizing or demagnetizing

Components acting along Quadrature axisI 1s Cross Magnetization

Flx paths

1.3.2025 23EET204/EM I11/Dr.C.Ramakrishnan/ ASP/EEE

TUTIONS




TWO REACTION THEORY

Quadrature Axis I

Direct Axis I4

Quadrature Axis I
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Direct Axis I
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The reluctance offered to the mmf is lowest when
It is aligned with the field pole flux. Direct axis d-axis

The reluctance offered to the mmf is highest when
It is 90 to the field pole flux. Quadrature axis g-axis

F. mmf wave produced by field winding
along Direct axis
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