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This is same calc as previously posted, except that we have added geometric
analysis (CFl and CF2) which prove the complex arithmetic is correct.

Although it may intuitively seem like there should be more difference between
the vector and algebraic solutions than computed below,
I believe that intuition is incorrect

[ 2
IrunFullVoltage=0. l-[O. 8- i-[ 1-0.8 ]]

IrunFullVoltage=0.08-0.06"1

6:-IrunFullVoltage=0.48-0.36"1

, 2
IstartFullVoltage=0. 6-[0.2— i41-0.2 ]

IstartFullVoltage 0.12-0.58791
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X=0.0099+0.0592 1

V2algebraic= 1—|X|-[6-| IrunFullVoltagd+| IstartFullVoltage{eJ
V2algebraic=0.928

V2vector=1-X-(6 IrunFullVoltaget IstartFullVoltag¢
V2vector=0.938-0.0262 1

|v2vector=0.9383

Solve CF1l numerically:

|6 TrunFullvoltage+r IstartFullVoltagé

CFl:=
- IrunFu oltagg+|IstartFu oltag
|6 TrunFullvoltagd+|IstartFullvVoltagé

CF1=0.9348



Confirm CF1l by geometry — using law of cosines

A:=6-IrunFullVoltage
A=0.48-0.36"1
|n|=0.6
Bi=IstartFullVoltage
B=0.12-0.58791
|B|=0.6

0= n—(arg (A)— arg (B)]

6=2.4157

2 2 '
Cmag:=’J|A| +|B| "= 2:|a]| B cos ()

Cmag=1.1218

CF1=-—l29
|2]+[5|

CF1=0.9348

Correction Factor CF2 accounts for the fact that algebraic solution

assumed the voltage drop was in-phase with the source voltage.
i.e. we calcualtedV = 1-(IZ) as if (IZ) was in phase with 1.

We will also include the effects of CFl within the calculation of CF2

so that CF2 is the final exact correction from the algebraic method
to the vector method

A=1
A=1

|2[=1

Bi=—X-(6-TrunFullVoltage+ IstartFullvVoltagé¢

|B|=0.0673

O:= n—(arg (A)— arg (B)]

6=0.3992

2 2
Cmag:=’J|A| +|B| - 2:|a]"|B]- cos ()

Cmag=0.9383

Cmag we can see matches the length of the V2vector, as intended
(Cmag is vector sum 1-IZ7Z)

To develop final correction CF2, we need to compare the above

geometrically-derived estimate of V2vectormag = Cmag to the

algebraic estimate of V2, which itself includes the
geometrically-derivederror of CF1



Cmag

CE2:=
NE
CF1
CF2=1.0112

Now check whether correction factor CF2, which is derived completely
from geometry (2 applications of law of cosines), explains the
difference between V2algebraic and V2vector

V2algebraic=0.928

CF2-V2algebraic=0.9383

V2vector=0.938-0.0262 1

|v2vector=0.9383
The two items highlighted in yellow above match.

Therefore, the correction factors developed by geometry confirm the results of the complex



