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Phasors, Single and Three Phase Power

1. Notationfor instanteousandphasorquantities:

(a) Instaneous:v
�
t ��� Vmaxcos

�
ωt � θv �

(b) RMSPhasorquantity:V � Vmax�
2

�
θv

2. Instaneoussinglephasepower: p
�
t ��� 1

2VmaxImax � cos
�
θv 	 θi �
� cos

�
2ωt � θv � θi ���

3. Averagesinglephasepower: Pav � 1
2VmaxImax � cos

�
θv 	 θi ���

4. PowerFactor

(a) Power factorangle(φ) = θv 	 θi

(b) 	 90o 
 φ 
 90o

(c) Power factor:pf = cos(φ), 0 
 p f 
 1

(d) LaggingPowerFactor:φ � 0

(e) LeadingPowerFactor:φ � 0

5. ThreePhasePower

(a) S3φ � 3Vφ I �φ�
S3φ

� ��� 3
�
Vll

�
�
I �l
�

(b) P � 3
�
Vφ
���
Iφ
�
cosφ

(c) Q � 3
�
Vφ
���
Iφ
�
sinφ

(d) P � � 3
�
Vll

���
Il
�
cosφ (φ is theanglebetweenPhase quantities!)

(e) Q ��� 3
�
Vll

���
Il
�
sinφ

(f) Powerdissipatedin shuntresistor(Y connected):

P � 3 �Vφ � 2
R � �Vll � 2

R

(g) Reactivepower to/fromY connectedshuntreactance(capacitoror reactor)

Q � 3 �Vφ � 2
X � �Vll � 2

X

6. Z∆ � 3ZY

7. The“a” operator:

(a) a � 1
�
120�

(b) a2 � 1
�
240�
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(c) a3 � 1 � 360�
(d) 1 � a � a2 � 0

(e) 1 � a � � 3 � � 30�
(f) 1 � a2 � � 3 � 30�
(g) a � 1 � � 3 � � 150�
(h) a2 � 1 � � 3 � � 150�
(i) a2 � a � � 3 � � 90�
(j) a � a2 � � 3 � 90�
(k) a2 � a � 1 � 180�
(l) Ib

� a2Ia

(m) Ic
� aIa


