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Origin and advantages of three-
phase system

Advantages of the 3-phase system
 creates rotational magnetic field

 higher power and economy of
generators, transformers and motors

d more economic electric power
transmission in our country

 constant three-phase power In time



Origin of the 3-phase system

Simplified model of 3-phase generator as a
source of the three-phase voltage
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Symmetrical 3-phase system

Voltage waveforms
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Phasor diagram
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Symmetrical three-phase circuit
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Phasor diagram
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Star and delta connections

Star connection

symmetrical system
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Voltages and currents in the star connection
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Power in the star connection
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P=R+P,+P =V -l;-COs@ +Vy, - 1, - COS @, +Vi5 - I 5 - COS @

For the symmetrical load
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Delta connection

symmetrical system
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Voltages and currents in the delta connection
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Power in the delta connection

P, I‘
real power -
in one phase ' P1 T
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line voltage=phase voltage
real power of three phase load

P=R+P,+P =V -l;-COs@ +Vy, - 1, - COS @, +Vi5 - I 5 - COS @

For the symmetrical load
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Non-symmetrical three-phase system

Non-symmetrical load
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Electrical power network
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Power factor correction

load
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Reactive power of power-factor capacitor
QL= Qo +Qc > Q. =Q —Qp = P-(tg- tg e )

Capacitance of power-factor capacitor

c=
V?-w

Benefits of power factor correction

* reducing losses in power line
e increasing load carrying capabilities




