Homework 5 Solutions

2.38  The admittance diagram for the system is shown below:
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6.9

X, =3x, 1.9 =0
X, +x} -3.0=0
Rearrange to solve for X, and x,:
1 :
X, =34 +0.6333
X, =3.0—-x]
Starting with an initial guess of Y (0)=1and x,(0)=1
o
x()= ;-":(0) +0.6333=0.9667
N()=3~[x,0)] =2
We repeat this procedure using the general equations
]
x(n+ I)z—g-xz(n)+0.6333
X (n+1)=3~[x (n)]
n 0 1 2 3 o 47 48 49 50
% I 109667 | 1.3 1.3219 11746 | 1.1735 | 1.1734 | 1.1743
X 1 120 2.0656 | 1.31 1.6205 | 1.6202 | 1.6229 | 1.623]
6.18 ' +8x?+2x-50=0
x(0)=1
-I(")::(_lj_— =[3,\'2 +l6.\'+2]‘:“”
= le=adi)
In the general form:
x(+D)=x()+ . - X (=x(i) =8x(i)* = 2x(i) + 50)
M D = S T w2 <) -8
Using x(0) =1, we arrive at
i 0 1 2 3 - 5
X | 2.857 2.243 2.129 2.126 2.126
£ 1.857 0.215 0.051 0.0018 2.0E-6
After 5 iterations, £ <0.001.
Sx=2.126
Tl e et .
6.25- j18.695 -5.00+ j15.00 -1.25+3.75 0 0
~5.00+ 15.00 12,9167~ j38.665 | —1.6667+ 5.00 ~1.25+j3.75 -5.00+ j15.00
-1.25+3.75 -1.6667+ j5.00 8.7990-/32.2294 | -5.8824+23.5294 | 0
0 ~1.25+3.75 ~5.8824+ /23,5294 | 9.8846- j36.4037 ~2.7523+ j9.1743
0 ~5.00+ j15.00 0 =2.7523+j9.1743 | 7.7523- j24.1443
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V,=1.020
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Solving using MATLAB with V,(0)=1.0£0 and V.0)=1.020:
{ 0 | 2
v, 1.0Z£0 0.9552 £ -6.0090° 0.9090 £-12.6225°
, V, 1.0£0 0.9220 £ -12.5288° 0.8630 £-16.1813°

After 2 iterations,
V,=0.9090 £ -12.6225°
V, =0.8630 £ -16.1813°
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1
150 MW
V, = 1.020° 150 Mvar

First, convert all values to per-unit.
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Since there are 2 bases, we need to solve 2n-1=2 equations.

Therefore, J has dimension 2x2.

Using Table 6.5
J1,, ==V,V, Visin(6, -6, - 6,))
J2,,=V,Y,,co8(6,,)+Y,,V, cos(d, -6, -6,)+Y1,,V, cos(-6,,)
I3y, =V,Y, Vi cos(6, -6, - 6,))
J4,,==V.Y,,sin6,, +Y, V,sin(J, - 4, =6,)+Y,, +V,sin(-6,,)
Also,

{—jlo jloJ_Foz—% 10 £90 }

J10 =410 10 £90 10 £-90

Finally, using Egs. (6.6.2) and (6.6.3),
P.(6,.V.)=V,[Y, V,cos(8, -8, -6, )+V..V, cos(-6,)]
Q.(6,.V,)=V,[¥, Vsin(8, - & ~8,)+Y..V;sin(-6,,)]
Solving using MATLAB with V,(0)=1.0«£0,

hus
af

i 0 1 2

3

V, 1.0£0 0.9500 £ -8,5944° 0.9338 £-9.2319°

0.9334 £-9.2473°

After 3 iterations
V,=0.9334 £-9.2473°




