A balanced, three-phase Y-connected generator with positive sequence is connected with a balanced, three-phase delta-connected load.
Here we want to calculate the phase voltages at the load terminals.

These are the variables for the three phase voltages.

Let’s take a look at the circuit.

For the voltage sources, each phase has an internal impedance of 1 ohm.

The transmission line impedances are 1+j5 ohms for each phase.

For the delta-connected load, each lag has an impedance of 150+j45 ohms.

This is a Wye-Delta connected circuit.

To simplify analysis, transform the Wye-Delta circuit into an equivalent Wye-Wye circuit.
The load is balanced, so the impedance of each lag of the Wye circuit is one-third of the impedance of each lag of the delta circuit.

[math equation]

We can use this impedance to transform the delta-connected load into a wye-connected load.

To analyze the circuit, let’s construct a single-phase equivalent circuit for phase a.

The phase voltage between nodes A and N can be found based on the current and impedance.
Firstly, let’s find the current that flows between the nodes.

That is the total voltage divided by the impedance in the circuit.

[math equation]

Now we multiply the current by the impedance.

[math equation]

So this is the phase voltage.

The load is a delta-connected circuit in the original circuit, so the phase voltage should be the same as the line voltages in the Wye-equivalent circuit.

So we will find Vab using this equation.

[math equation]

This is the phase voltage Vab.

The circuit is a balanced circuit, so Vbc lags Vab by 120°, for a positive sequence.

[math equation]

Vca leads Vab by 120°.

[math equation]

And here is our final answer.

