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Series Unbalance Derivation

First step:
Vaa0 — Vaal = é-[lg-[(ZA +2-Zg) —(Za—Zg) |+ 11[ (Za - ZB) = (Za+2-Z8) | + 12| (Za - ZB) — (Za - ZB) |]
o Simplifying
Vaa0 — Vaal = é-[ZB-(}IO -310)] = Zp:(Io - 1)

e Rearrange terms so all zero sequence terms on one side and positive sequence on the other:

Vaao—lo-ZB = Vaa1 —11-Zp

e Similarly, using VO - V2 we get:

Vaa0 —lo-ZB = Vaao — I Zg = Va1 — 1I1-Zp

Second Step:

Vaa0+ Vaal = é-[lg-[(ZA +2-Zg) +(Za—Zg) | + 11 (Za - Z) + (Za+2-Z8) | + 12| (Za - ZB) + (Za - ZB) ]

e Simplifying

Vaa‘O + Vaa‘l = é-l:(l() + Il)-(2-ZA + ZB) + 2-12-(ZA — ZB)]
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e Now substitute for V,,( with
Vaa0—10'ZB = Vaa1 —11-Zp

becomes: Vaa’O = Vaa‘l — II'ZB + IO'ZB

e Resultingin:

Vaa1 —li-Zg +1p-Zg + Va1 = é-l:(l() + Il)-(2-ZA + ZB) + 2-12-(ZA - ZB)]
e Rearrange terms over several steps::

2:-Vaa1 —1I1-Zg = é-l:(lo + Il)'(z'ZA+ZB) + 2-12-(ZA— ZB) - 3'IO'ZB]
2:-Vaa1 —1I1-Zg = é-l:l()-(z-ZA+ VA 3'ZB) + Il-(2-ZA+ ZB) + 2-12-(ZA— ZB)]
2:-Vaa1 —1I1-Zg = é-l:zl()-(ZA—ZB) + Il-(2-ZA+ ZB) + 2'12'(ZA—ZB)]

2:Vaa1 —21-Zg = é-l:zl()-(ZA—ZB) + Il-(2-ZA+ ZB) + 2'12'(ZA—ZB)] -11-Zp

2:Vaa1 —211-Zg = é-l:zl()-(ZA - ZB) + Il-(2-ZA+ 7 — 3ZB) + 2-12-(ZA— ZB)]
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2:Vaa1 —211-Zg = é-l:zl()-(ZA - ZB) + 211-(ZA - ZB) + 2-12-(ZA - ZB)]
e Divide everything by 2:
Vaa1—l1-Zp = %'I:IO'(ZA - ZB) + Il-(ZA - ZB) + Iz-(ZA - ZB)]

Finally we get:

(Vaa1—11-Zp) = é-[(ZA—ZB)-(IO +1; +1p)]




