DC Power Flow

Pomérne hodnoty. Predpoklady:
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Jen podélné reaktance — b’ singularni. 1 uzel jako referen¢nis 6 =0 —
matice b”” o fad mensi.
(DC model nepocita ztraty, tedy netfeba slack, ale reference thlu ano.)
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Ustaleny chod sité

1
= yl2 = ——————
0.002+0.041I

1
yl3 = ————
0.001+0.03TI

1

y23 =

0.00125+0.0251I
oufi= 1.24688 -24.9377 1

oufz= 1.10988 -33.2963 1

oufz= 1.99501 -39.9002 1

nf4= Sc¢ = 100;
250+1101I
s2=-———7-—
Sc
140 +40T
s3=-—+—7-—
Sc
5 111
Out[5] — — —
2 10
7 21
outfel= - — - ——
5 5

7= ul = 1.05;
u20=1; u30=1;

DC power flow

1

nop= b12 =1/ Im[1/y12] (% %)
b13 =1/Im[1/yl3] (#—o=*)
b23 =1/ Im[1/y23] (% =——=)
outPl= 25.

outf10]= 33.3333

out[11]= 40.

2= bmat = {{bl2 +b1l3, -bl2, -b1l3}, {-bl2, bl2 +b23, -b23}, {-bl3, -b23, bl3 +b23}};
MatrixForm[bmat]

Out[13]//MatrixForm=
58.3333 -25. -33.3333
-25. 65. -40.
-33.3333 -40. 73.3333

n14= bmat2 =bmat[[2 ;; 3, 2 ;; 3]]
ouria- {{65., —40.}, {-40., 73.3333})
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n1s= p = Re[{s2, 83}]
5 7

Out[15]= {— -, - —}
2 5

iniiel= Inverse[bmat2]

oufiel= {{0.0231579, 0.0126316}, {0.0126316, 0.0205263}}

n17= delta = Insert[Inverse[bmat2].p, 0, 1]
% %180 / Pi

oufi7= {0, -0.0755789, -0.0603158}

oufigl= {0, —4.33035, -3.45584}

nio- pl2 = (delta[[1]] -delta[[2]]) *bl2
pl3 = (delta[[1]] -delta[[3]]) *b13
p23 = (delta[[2]] -delta[[3]]) *b23

out19)= 1.88947
out20)= 2.01053

ou21= —0.610526

n221= pl2 + pl3
p23 -pl2
-pl3 - p23

out22)= 3.9
outzsl= - 2.5

ouz4= —-1.4

Gauss-Seidel

M+y12*ul+y23*u30
Conjugate[u20]

In(25]:= & =
y1l2 + y23

Conj 3
_SE;EEEEELiJ_ +yl3*xul+y23 *a
Conjugate[u30]

y13 +y23
oufzs= 1.00038 - 0.0376154 1

oueel= 1.01684 - 0.0395766 1



In[27]:=

iterace2-dc.nb | 3

j 2
M +y1l2 *ul +y23 ¥ u3
Conjugate[u2]

gsl[{i_, u2_, u3_, d2_, d3_}] := {i +1, a= ,
y1l2 +y23

i 3
Conjugatels3d] | w13 +ul+y23 *a
Conjugate[u3]

b = ,a—u2,b—u3}
y13 +y23

NestList[gsl, {0, u20, u3o, 0, 0}, 10] // N // MatrixForm
u2 = %[ [Length[%], 2]]
u3 = %% [ [Length[%%], 3]]

Out[28]//MatrixForm=

out[29]=

out[30]=

In[31]:=

out[31]=

out[32]=

In[33]:=

out[33]=

out[34]=

Out[35]=

In[36]:=

Out[36]=

out[37]=

out[38]=

In[39]:=

Out[39]=

1.01189 -0.0705945 1

1.02238 -0.0567039 1

{Abs[u2], Arg[u2] * 180 / Pi}
{Abs[u3], Arg[u3] + 180 / Pi}

{1.01435, -3.99078}

{1.02395, -3.17452}

slv = ul * Conjugate[yl2 (ul -u2) +y1l3 % (ul -u3)]
s82v = u2 * Conjugate[yl2 (u2 -ul) +y23 * (u2 -u3)]
s3v = u3 * Conjugate[yl3 (u3 -ul) +y23 % (u3 -u2)]

3.913+1.805011
-2.49996-1.09997 1

-1.4-0.3999981

il2 = y12 * (ul - u2)
s12 = ul * Conjugate[il2] * Sc

s21 = u2 * Conjugate[-1i12] * Sc
1.80798 - 0.86238 1

189.838 +90.5499 1
-189.035-74.49991

dsl2 = sl12 + s21

0.802499 +16.05 1

0. 1. 1. 0.

1. 1.00038-0.03761541 1.01684 -0.0395766 1 0.000384615 -0.0376154 1

2. 1.00937-0.06119531 1.02122-0.05181761 0.00898252 - 0.02358 1

3. 1.01144-0.06788981 1.0222-0.0552894 1 0.00207019 - 0.00669442 1

4. 1.01186-0.06980241 1.02238 -0.05628651 0.000419723 -0.00191261 1
5. 1.01192-0.07035761 1.0224-0.05657791 0.0000585796 —0.000555224 i
6. 1.01191-0.07052211 1.02239-0.0566651 -5.9596x10°°-0.000164514 1
7. 1.0119-0.07057211i 1.02239-0.05669181 -0.000010258-0.0000499864 i
8. 1.01189-0.07058771 1.02238 -0.05670021 -6.19534x107°-0.0000156386 i
9. 1.01189-0.07059281 1.02238-0.0567031 -3.02663x10°-5.05211x10°1
10. 1.01189-0.07059451 1.02238 -0.05670391 -1.35144x10°-1.68686x10°1

0

0.
0.

-7.

-6.!

-3.
-1.

-7.!
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In[40]:=

Out[40]=

Out[41]=

Out[42]=

In[43]:=

Out[43]=

In[44]:=

Out[44]=

Out[45]=

Out[46]=

In[47]:=

Out[47]=

In[48]:=

out[48]=

out[49]=

i13 = y13 % (ul - u3)
s13 = ul * Conjugate[il3] * Sc
831 = u3 * Conjugate[-1i13] * Sc

1.91869 -0.856681 1
201.462 +89.9515 1
-201.021-76.7057 1

dsl3 = s13 +s31

0.441526 +13.2458 1

i23 = y23 % (u2 - u3)
s23 = u2 * Conjugate[i23] * Sc
832 = u3 * Conjugate[-1i23] * Sc

-0.575167 +0.390924 1
-60.9603 -35.4968 1
61.0207 +36.7059 1

ds23 = s23 + 832
0.0604549 +1.2091 1

dsl1l2 +dsl3 + ds23
(slv + s2v + s3v) * Sc

1.30448 +30.5049 1

1.30448 +30.5049 1
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