For the three-phase circuit given in this problem, firstly we want to determine if it is a balanced or unbalanced system.

We then want to find the current in phasor domain.

The circuit can be divided into three portions: the source, the transmission line, and the load.

Let’s take a look at the voltage sources.

For the three voltage sources, all of them have a magnitude of 120 V.

The phase angle difference between any of the two voltage sources is 120°.

The voltage sources are a set of balanced three-phase voltages.

Let’s look at the internal impedance for each of the voltage sources.

All of them are 2Ω resistors, so the impedance of each phase of the voltage source is the same.

Let’s look at the transmission line.

For each phase, the transmission line impedance is a 1Ω resistor.

For each phase, the impedance of the transmission line is the same.

Let’s look at the load impedance.

For each phase, it is 20+j50 Ω.

The impedance of each phase of the load is the same.

Based on the conditions, we can determine that the circuit is a balanced three-phase circuit.

For the circuit, we can pick out the negative terminal for the sources as a reference node, so it’s 0 V here.

It can be proven that the voltage VN should be 0 V for a balanced three-phase circuit.

We can easily find that I should be 0 A.
