An ideal balanced three-phase Y-connected generator is connected with a balanced three-phase Wye-connected load.
The transmission line impedance is 5+j5.

Firstly, we are interested in the total average power delivered to the load.

Then we need to calculate the total reactive power absorbed by the load.

To simplify our analysis, we can get started with the single-phase equivalent of the circuit.

So let’s construct an a-phase equivalent circuit.

For phase a, we are interested in the power delivered to the load.

Let’s calculate the power.

If we know the voltage and current, we can find the average power and reactive power.

We label the voltage as Van.

The load current is Ian.

The average power can be calculated as voltage magnitude multiplied by current magnitude, multiplied by the cosine of the phase angle difference between the voltage and current.

For reactive power, we use the same equation, only using sine instead of cosine.
So let’s try to find the voltage and the current for the load.

We have only a single loop in the circuit.

The current is the voltage of the power supply divided by the total impedance in the circuit.

The total impedance is the transmission line impedance plus the load impedance.

[math equation]

And this is what we get for the current.
The voltage should be the current times the load impedance.

[math equation]

This is our voltage.

Now let’s try to calculate the average power delivered to the load.

Plug in the magnitude and phase angles of the voltage and current. 

[math equation]

We get 360 watts.

In a balanced three-phase circuit, the average power is the same for each phase.

So the total power should be 3 times 360.

The total power delivered to the Y-connected load is 1.08 kilowatts.

Similarly, we can calculate the reactive power, using sine instead of cosine.

[math equation]

That comes out to 360 VAR.

The total reactive power should be 3 times 360, which is 1.08 kVAR.

