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Balanced three-phase voltages and phase sequence.
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Three-phase voltages are often produced with a three-phase AC generator whose cross-sectional view is shown in 

Figure 1, below. 

Figure 1: A three-phase generator.

The generator essentially consists of a rotating magnet 

(rotor) encompassed by a stationary winding (stator). 

Three separate windings or coils with terminals 𝑎 − ƴ𝑎, 

𝑏 − ሖ𝑏, 𝑐 − ƴ𝑐 are placed with 120° apart around the stator.

Terminals 𝑎 & ƴ𝑎 for example, stand for one of the ends of 

coils going into and the other end coming out of the page. 

When the rotor part  rotates, its magnetic field “cuts” the 

flux from the three coils and induces voltages in the coils.
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As long as the coils are placed apart 120°, the induced voltages in the coils are equal in magnitude but out of phase 

by 120° as shown in Figure 2, below. 

Figure 2: The generated voltages are 120°apart from 

each other.

Since each coil can be regarded as a single-phase 

generator by itself, the three-phase generator can supply 

power to both single-phase and three-phase loads.

A typical three-phase system consists of three voltage 

sources connected to loads by three or four wires (or 

transmission lines). (Three-phase current sources are 

very rare.) A three-phase system is equivalent to three 

single-phase circuits.
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The three-phase voltage sources can be either wye-connected (Y) as shown in Figure 3(a) or delta-connected (∆) 

as in Figure 3(b) below.

Figure 3: Three-phase voltage sources: (a) Y-connected source, (b) ∆–connected source.
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The phase sequence is the time order in which the voltages pass through their respective maximum values.
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Phase sequence: abc 

(Positive sequence)

𝑉𝑃 is the effective or rms value of the phase voltages.
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Phase sequence: acb 

(Negative sequence)

𝑉𝑃 is the effective or rms value of the phase voltages.
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𝑉𝑎𝑛 + 𝑉𝑏𝑛 + 𝑉𝑐𝑛 = 0

From the previous explanation of phase sequence in its two types (+ve & -ve). Is the following equation correct 

or not? 
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Given that 𝑉𝑎𝑛 = 220 ∠60° V, Find 𝑉𝑏𝑛 and 𝑉𝑐𝑛, assuming (acb) sequence. 

Given that 𝑉𝑐𝑛 = 120 ∠45° V, Find 𝑉𝑎𝑛 and 𝑉𝑏𝑛, assuming (abc) sequence. 

Homework
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