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Agenda

• Balanced Three-Phase Voltages

• Three-Phase Voltage Sources

• Y-Y Circuit

Ankara University Electrical and Electronics Eng. Dept. EEE201



Balanced Three-Phase Voltages

Three-phase sources and loads can be either Y-connected or Δ-connected.
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a-phase voltage 

b-phase voltage 

c-phase voltage



Balanced Three-Phase Voltages

abc (or positive) phase sequence:
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acb (or negative) phase sequence:

𝑽𝑎 = 𝑉𝑚∠0°

𝑽𝑏 = 𝑉𝑚∠ − 120°

𝑽𝑐 = 𝑉𝑚∠ + 120°

𝑽𝑎 = 𝑉𝑚∠0°

𝑽𝑏 = 𝑉𝑚∠ + 120°

𝑽𝑐 = 𝑉𝑚∠ − 120°

𝑽𝑎 + 𝑽𝑏 + 𝑽𝑐 = 0



Three-Phase Voltage Sources

Y-connected source
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Δ-connected source



Y-Y Circuit

Single-phase equivalent circuit
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𝑰𝑎𝐴 =
𝑽𝑎′𝑛 − 𝑽𝑁

𝑍𝐴 + 𝑍1𝑎 + 𝑍𝑔𝑎
=

𝑽𝑎′𝑛
𝑍∅

𝑰𝑏𝐵 =
𝑽𝑏′𝑛 − 𝑽𝑁

𝑍𝐵 + 𝑍1𝑏 + 𝑍𝑔𝑏
=

𝑽𝑏′𝑛
𝑍∅

𝑰𝑐𝐶 =
𝑽𝑐′𝑛 − 𝑽𝑁

𝑍𝐶 + 𝑍1𝑐 + 𝑍𝑔𝑐
=

𝑽𝑐′𝑛
𝑍∅



Y-Y Circuit

Line-to-neutral voltages:
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𝑽𝐴𝐵 = 3𝑉∅∠30°

𝑽𝐵𝐶 = 3𝑉∅∠ − 90°

𝑽𝐶𝐴 = 3𝑉∅∠ + 150°

Line-to-line voltages:

𝑽𝐴𝑁 = 𝑉∅∠0°

𝑽𝐵𝑁 = 𝑉∅∠ − 120°

𝑽𝐶𝑁 = 𝑉∅∠ + 120°
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