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ECE330: Power Circuits & Electromechanics

Review. Three-phase AC circuits

Prof. Richard Y. Zhang

Univ. of Illinois at Urbana-Champaign

ryz@illinois.edu
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• Mon 2/24: Review

• Wed 2/26: Review

• Thu 2/27: Exam 1

• Fri 2/28: No class
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Schedule

3ϕ models

3

a b

c

n

a b

c

n

Assumption 1 (Balanced)

• Same phase-neutral voltage

• Same phase current

• Zero neutral current

• Identical load per phase

• Total power = 3x power per phase

Implications 

(Assumption 1)
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Im

Assumption 2 (Positive sequence)

• Phase b lags phase a by 120o

• Phase c leads phase a by 120o

“Wye” “Wye”

Important
Single phase Equivalence
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Per-phase equivalent

(one of three shown)

Three-phase circuit (Y-Y)

Line voltage / line current

Three-phase power

Phase-neutral quantities

One-phase power

same

same

Important
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Wye-Delta Equivalence
Important
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Outside (Same)

• Magnitudes. Line voltage (aka line-to-line voltage), line current

• Phasors. Phase-to-phase voltage, phase-to-neutral voltage, 

phase-to-phase voltage, phase-to-neutral voltage

• Power. Power factor, complex power, PF angle, P, Q.

Inside (Different)

• Magnitudes. Phase 

voltage, phase current

• Impedances.
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Inside (Different)

• Magnitudes. Phase 

voltage, phase current

• Impedances.
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Wye-Delta equivalence
Important
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Impedance

Current

Warm-up
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What is the equivalent per-phase Wye impedance?
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4
Solve the 1-phase problem

5
Convert back to wye-wye, then back to orig 3-phase

1
Draw and label the 3-phase circuit diagram

2
Draw and label the equivalent wye-wye diagram

3
Draw and label the equivalent 1-phase diagram

“equivalent Delta current”

Warm-up

10

11

7 8

9 10

11


