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Agenda

• Y-Δ Circuit

• Power Calculations in a Balanced Y Load

• Power Calculations in a Balanced Δ Load
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Y-Δ Circuit
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𝑍𝑌 =
𝑍Δ
3

→

Single-phase equivalent circuit



Y-Δ Circuit

Phase currents:
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𝑰𝑎𝐴 = 3𝐼∅∠ − 30°

𝑰𝑏𝐵 = 3𝐼∅∠ − 150°

𝑰𝑐𝐶 = 3𝐼∅∠ + 90°

Line currents:

𝑰𝐴𝐵 = 𝐼∅∠0°

𝑰𝐵𝐶 = 𝐼∅∠ − 120°

𝑰𝐶𝐴 = 𝐼∅∠ + 120°



Power Calculations in a Balanced Y Load
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Average power in terms of the phase voltage and current:

𝑉∅ = 𝑽𝐴𝑁 = 𝑽𝐵𝑁 = 𝑽𝐶𝑁

𝐼∅ = 𝑰𝑎𝐴 = 𝑰𝑏𝐵 = 𝑰𝑐𝐶

𝜃∅ = 𝜃𝑣𝐴 − 𝜃𝑖𝐴 = 𝜃𝑣𝐵 − 𝜃𝑖𝐵 = 𝜃𝑣𝐶 − 𝜃𝑖𝐶

𝑃𝐴 = 𝑃𝐵 = 𝑃𝐶 = 𝑃∅ = 𝑉∅𝐼∅ cos 𝜃∅



Power Calculations in a Balanced Y Load
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Total average power:

𝑃𝑇 = 3𝑃∅ = 3𝑉∅𝐼∅ cos 𝜃∅

Total average power in terms of the line voltage and current:

𝑃𝑇 = 3𝑉𝐿𝐼𝐿 cos 𝜃∅



Power Calculations in a Balanced Y Load

Ankara University Electrical and Electronics Eng. Dept. EEE201

Reactive power:

𝑄∅ = 𝑉∅𝐼∅ sin 𝜃∅

𝑄𝑇 = 3𝑄∅ = 3𝑉𝐿𝐼𝐿 sin 𝜃∅

Complex power:

𝑆∅ = 𝑃∅ + 𝑗𝑄∅ = 𝑽∅𝑰∅
∗

𝑆𝑇 = 3𝑆∅ = 3𝑉𝐿𝐼𝐿∠𝜃∅
°



Power Calculations in a Balanced Δ Load
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Average power in terms of the phase voltage and current:

𝑉∅ = 𝑽𝐴𝐵 = 𝑽𝐵𝐶 = 𝑽𝐶𝐴

𝐼∅ = 𝑰𝐴𝐵 = 𝑰𝐵𝐶 = 𝑰𝐶𝐴

𝜃∅ = 𝜃𝑣𝐴𝐵 − 𝜃𝑖𝐴𝐵 = 𝜃𝑣𝐵𝐶 − 𝜃𝑖𝐵𝐶 = 𝜃𝑣𝐶𝐴 − 𝜃𝑖𝐶𝐴

𝑃𝐴 = 𝑃𝐵 = 𝑃𝐶 = 𝑃∅ = 𝑉∅𝐼∅ cos 𝜃∅



Power Calculations in a Balanced Δ Load
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Total average power:

𝑃𝑇 = 3𝑃∅ = 3𝑉∅𝐼∅ cos 𝜃∅

Total average power in terms of the line voltage and current:

𝑃𝑇 = 3𝑉𝐿𝐼𝐿 cos 𝜃∅



Power Calculations in a Balanced Δ Load

Ankara University Electrical and Electronics Eng. Dept. EEE201

Reactive power:

𝑄∅ = 𝑉∅𝐼∅ sin 𝜃∅

𝑄𝑇 = 3𝑄∅ = 3𝑉∅𝐼∅ sin 𝜃∅

Complex power:

𝑆∅ = 𝑃∅ + 𝑗𝑄∅ = 𝑽∅𝑰∅
∗

𝑆𝑇 = 3𝑆∅ = 3𝑉𝐿𝐼𝐿∠𝜃∅
°
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