Direction of flow of Active and Reactive Power
Even though the AC current flows alternatively in both the directions, the direction of AC current is always rendered positive in the direction of power flow. In power balance calculations at any node in the power system, by a convention adopted by most of the utilities, the outgoing power from the node is taken as positive and incoming power as negative. Let us consider a dummy node N with voltage V and power P with current I flowing from left to right, as below.
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By the convention stated earlier, at the node N,

P1 = - P,  and P2 = + P

  I1 = - I,  and I2 = + I           

Hence at dummy node N, I1 + I2 = 0 and P1 + P2 = 0

I2, i.e., (I) lags V by, say, angle Ø. So, P2 = |V|.|I2|. Cos Ø = V I Cos Ø

I1, i.e. (-I) lags V by angle 180+Ø, and so, P1 = |V|.|I1|.Cos(180+Ø) = - VI Cos Ø

Let us try to do the same thing with reactive power Q (lag, say). Here we have an additional concept of lagging and leading reactive power. As mentioned earlier, lagging reactive power is taken as positive, by convention adopted by most of the utilities.

I2 lags V by, say, angle Ø. So, Q2 = |V|.|I2|. Sin Ø = V I Sin Ø

I1 lags V by, angle 180+Ø. And so, Q1 = |V|.|I1|. Sin (180+Ø) = - V I Sin Ø

Now, we are ready to view the quadrant principle of power factor as below:
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Phase angle 90 to 180 Deg (lag)		Phase angle 0 to 90 Deg (lag)


Power Factor: 0 to -1 (lag)                              Power Factor: 1 to 0 (lag)


Active Power P is Negative			Active Power P is Positive


Lagging Reactive Q is Positive		Lagging Reactive Q is Positive
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Phase angle 90 to 180 Deg (lead)		Phase angle 0 to 90 Deg (Lead)


Power Factor: 0 to -1 (lead)			Power Factor: 1 to 0 (lead)


Active Power P is Negative			Active Power P is Positive


Lagging Reactive Q is Negative		Lagging Reactive Q is Nagative


				





			








