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Line - Line voltage compared to Line – Neutral voltage

Plot A-B-C Line – Neutral voltages

A leads B by 120
B leads C by 120
C leads A by 120



Line - Line voltage .vs. Line – Neutral voltage (cont.)

Plot A-B Line – line voltage

L-L Peaks Before L-N (LL Leads by 30º)

VAB leads VA by 30

VAB is larger than VA by 3
another way to say it:

𝑽𝐿𝐿 = 3𝑽∅∠30° 𝑜𝑟 𝑽𝐿𝐿 = 3𝑽∅𝑒
𝑗30°

√3



Line - Line voltage .vs. Line – Neutral voltage (cont.)

Plot  VAB VBC VCA line – line voltages

VAB leads VBC by 120
VBC leads VCA by 120
VCA leads VAB by 120



Line - Line voltage .vs. Line – Neutral voltage (cont.)

Mathematical Derivation

𝑽𝑎𝑛 = 𝑉∅∠0°
𝑽𝑏𝑛 = 𝑉∅∠ − 120°
𝑽𝑐𝑛 = 𝑉∅∠120°

𝑽𝑎𝑏 = 𝑽𝑎𝑛 − 𝑽𝑏𝑛

𝑽𝑏𝑐 = 𝑽𝑏𝑛 − 𝑽𝑐𝑛

𝑽𝑐𝑎 = 𝑽𝑐𝑛 − 𝑽𝑎𝑛

𝑽𝑎𝑏 = 𝑉∅∠0° − 𝑉∅∠ − 120°
𝑽𝑎𝑏 = 𝑉∅ 1∠0° − 1∠ − 120°
𝑽𝑎𝑏 = 𝑉∅ 1∠0° + 1∠60°
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𝑽𝑎𝑏 = 3𝑉∅∠30°
𝑠𝑖𝑚𝑖𝑙𝑎𝑟 𝑎𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑜𝑓 𝑽𝑏𝑐 𝑎𝑛𝑑 𝑽𝑐𝑎 𝑤𝑜𝑢𝑙𝑑 𝑦𝑖𝑒𝑙𝑑:

𝑽𝑏𝑐 = 3𝑉∅∠ − 90°

𝑽𝑐𝑎 = 3𝑉∅∠150°
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summary:

𝑉𝐿𝐿 is larger than 𝑉∅ by 3
𝑉𝐿𝐿 leads 𝑉∅ by 30



Questions or Comments …

contact us

http://www.3phaseee.com/contact

