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

Then we want to find the current I in phasor domain.

Let’s take a look at the circuit.

It can be divided into three parts: the source, the transmission line, and the load.

Let’s take a look at the load for each phase.

The impedance for each phase is not the same.

Therefore, the system is an unbalanced three-phase system.

To analyze the circuit and find the current I, we can use the mesh current method.

The circuit has three meshes, so we would write three equations to analyze the circuit.

We can also use the node-voltage method to find the current.

The circuit has two nodes, and one of them should be a reference node.

So we would only need one equation for this method.

To simplify our analysis, let’s use the node-voltage method to analyze the circuit.

The node on the left can be made into a reference node, so it is zero volts.

Let’s denote the voltage variable for the node on the right.

We need to write a Kirchoff’s Current Law equation at node N.

Firstly, let’s try to calculate the impedance for phase a.

That is the source impedance plus the transmission line impedance plus the load impedance.

[math equation]

The real power is 26.5, and the imaginary power should be j18.

Let’s find the total impedance for phase b.

[math equation]

And we get this answer.

Let’s calculate phase c.

[math equation]

This is the total impedance.

Let’s write the Kirchoff’s Current Law equation at node N.
The current that enters node N through impedance Za is 120 minus the node voltage, divided by Za.
The current that enters through Zb is the voltage 120 at -120° minus the node voltage, divided by Zb.

The current through phase c is the source voltage minus the node voltage, divided by Zc.

The current that flows through the ten-ohm resistor should be zero minus the node voltage, divided by 10 ohms.

Set all of this equal to zero.

We have only one unknown variable, which is the node voltage.

Let’s collect the constants in the equation.

[math equation]

Let’s collect the coefficients of the negative node voltage.

[math equation]

The node voltage is the constant term divided by the coefficients of the node voltage.

[math equation]

Substitute Za, Zb, and Zc into the equation.

[math equation]

This is what we get for the node voltage.

Let’s look at the current, I.

The current should be the node voltage minus zero, divided by 10 ohms.

That gives us the current.

Here is the answer in polar form.

