In the circuit given in this problem, there is a balanced three-phase Y-connected generator.

The internal voltage is 220 V per phase.

The impedance is 1 Ω.

The generator is connected to the load through the transmission line.

The line impedance is 1+j5Ω.

The load impedance is 98+j45Ω.

Firstly, we want to calculate the three line currents IaA, IbB, and IcC.

We also want to calculate the line voltage for each of the phases.

To simplify our analysis, let’s construct the a-phase equivalent circuit for the system.

The circuit is reduced to a single-phase system.

We know for a balanced three-phase circuit VN is 0V, so it’s grounded.

The line current can be found by taking the internal voltage divided by the total impedance in the circuit.

[equation]

That is 1.76-j0.88.

In polar form, the complex number is 1.97 at a phase angle of -26.6° A.

Since the circuit is a balanced three-phase Y-connected circuit, we just calculated the phase a current.

The phase b current lags behind the phase a current by 120°.

-26.6° - 120° is -146.6°.

The phase c voltage leads the phase a voltage by 120°.

The phase c current should lead the phase a current by 120°.

-26.6° + 120° is 93.4°.

We have found the three line currents.

Let’s try to figure out the line voltage VAB.

Firstly, let’s try to figure out the load voltage VAN for a single phase circuit.

We just calculated the line current IaA.

Based on Ohm’s Law, the voltage VAN should be the current multiplied by the impedance.

The current is 1.97 at 26.6° multiplied by the impedance 98+j45Ω.

The magnitude is 212 at a phase angle of -1.9°.

Similarly, the phase b voltage lags behind the phase a voltage by 120°.

-1.9° – 120° is -121.9°.

The phase c voltage leads the phase a voltage by 120°.

Based on a single phase load voltage, we can find the line voltages.
VAB is the voltage across lines A and B.

That is the square root of 3 at 30° times VAN.

The voltage should be 367.5 at a phase angle of 28.1° V.

VBC lags behind VAB by 120°, so that is 28.1° - 120°, which is -91.9°.

VCA leads VAB by 120°, so we get 148.1°.

Those are the line currents and voltages.

