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3.1 Threephase
guantities
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Three Phase Circuit

Balanced three phase

Balanced load
system
e Threegeneratorsproduce |la(t) =1y cos(cot—@)
voltages () =1, cos(wt -6 —120°)
— same magnitude : _ n_
 120deq phase shif i_(t) =1, codwt -0 -240)

v, (t) =V,, codwt)
Vv, (t) =V, cos(wt - 120°)
v (t) =V,, codwt - 240°) =V,, codwt +120°)
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Three Phase Circuit

Balanced system
Van (1) + Vi () ¥V, (1) =01, (1) +ip (1) +i(t) =0
Power

The Instantaneous power IS constant

Vi Tw

p(t) = Pa (1) + Py (t) + Po(t) =3 cod0) =3V, | s COSE)

Threephase power

S =S,+S, +S. =385,
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Three Phase Circuit

Delta connection of load

a ! Load | a [ :
| | | |
| | | |
l N\ [ l
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| |
| |

b z | i |
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C L Load |

D.ELANGOVAN Threephase Circuits



Three Phase Circuit

Wye connection of L oad
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3.2 WYE conected
generators
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Three Phase Circuit

| Y Line-to-neutral voltages
] (,\5 vV, =V, 08
T v V. =V, 06 -120
@/ \i, v. V. =V, 05 -240
— b
’ L ! Balanced system
= "

| | v Van+Vbn+Vcn:O
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Three Phase Circuit

V, =V, -V, e Thethreeline-to-line

j voltages, from the
_Van _Van -120° n—a—b—n |OOp

=Va (1_e_j1200) |

— O
=V, /3030 .10 ‘
Vab
Thetwo other can be calculated @}\é‘g»q .
similarly vl bl
[ A\
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Three Phase Circuit

Thelineto line voltages
Vab=Van Vhn Vibe= Vbn~Ven

Vea=Ven™ Van

The eyuations can be modified
V, =V, /3030

V,, =V, v3030°=V,_, /30-9C°
V_=V_3030°=V,_ +/30-21C
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Three Phase Circuit

-

Vedor diagram
Vv
Vca cn
120° Van
Vbn
\ 4
Vv

bc
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3.3WYE Connected L oads
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Three Phase Circuit

Threewire system

Not part of the exam. Not used.
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Three Phase Circuit

Four wire system

Van Vbn Vcn
|, = = | .=
Za Zb Zc
ST :Sa+Sb +Sc :Van I’;1-|_\/bn IL +Vcn IZ
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3.4 Delta Connected L oads
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Three Phase Circuit

Delta connected generators

a
Vab Vca b? Vab AV
l — ca
3\ J Ve
b
e
V

bc

Can be mnverted to equivalent wye

V ca
an \/§ n \/§ cn \/§
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Three Phase Circuit

Delta connected |oad
V

<
<

| = | = =2 PRER
ab bc — ca
Zab Zbc an
a
a 'ab Ica
p— —_ \%
b bc Iab .
b
c  'ca Ibc
Y
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3.6 Three phase power
measur ement
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Three Phase Circuit

Four wire system, Each phase measured separately

Iy P,
Phase A
)
Vas V)
AN I, P,
Phase B
D'y
Vi (v)
Phase C
Neutral (N)
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Three Phase Circuit

Threewiresystem,

The three phase
power Is the sum of

the two watt-meters
reading

Pr=Pg+tFPs —

D.ELANGOVAN

P.s
Iy Phase A
- W
Phase B

Ic
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