The Meaning of Quadrature Power
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For the impedance Z=R+ jX , V is the (peak) phasor across the entire impedance, and Vi is
the voltage across the reactive part. The complex power delivered to Z is:

1. . 1 « 12 1, 2 o2
S=2VI =5(ZI)I ZEM Z= 5|1| R+]E‘I| X

Thus,
1, 1,
P=Re(S)= ElmR and QO=Im(S)= 51’"X’

Where 7 is the peak value of the load current. We already know that P is the average power
consumed by the load, so now we ask the question: what kind of power does Q represent?

Since Q is clearly associated with the reactive load, let’s look at the instantaneous power
p.(t)delivered to the reactive part of the load. Since V_=jXI= jXI 26, , 6, are the (peak)

phase of the load current. This gives us,
v()= XI, cos(a)t +6,* 90°)

Where the + sign is for when X >0 (inductive) and the - sign is for when X <0 (capacitive) .

Hence, p (1)is

p.()=v,()i(t) =X I cos(wt+8, )cos(wt+6, +90°)
2 2

= Xz L [ c08(90°) + cos (21 +26, £180°) | = > cos(201+26, +180°)

Xxr
Thus, the peak value of p (7)is 5 % which is the same as Q!

Hence, the quadrature power Q is the peak power delivered to (and then supplied by) the
reactive part of the load.



