//Programa de estimacién de estado, autor: Hanyéla

clear,

clc;

funcpro(0);

/IParametros de la simulacion
MVABase=100 //Potencia Base
Max_iter=10; //Maximo de iteraciones
erro=1e-§ //Maximo error
pi=3.1415926%5 //constante pi

/IDatos del problema, colocar archivo de datos
execwood.sce

//Dimension de problema
nbus=siz¢Datos_Barras); //INumero de barras
nlines=sizgDatos_lineas,); //INumero de ramas
/[Parametros lineas

fb=Datos_lineas,1);

tb=Datos_lineas,?);

z=Datos_lineak,3)+%i* Datos_lineas,4);
fori=1:nlines

y(i)=1/z(i);

end

gl=realy);

bl=imady);

b="01* Datos_lineas,5);

bsh=imag(b);

a=Datos_lineas,t)

/[Parametros Barras

bus-Datos_Barras,1);

ysh=%i*Datos_Barras,7);

swing=1;

/IMediciones disponibles

Pij=Datos_lineas,’)
Qij=Datos_lineas,3)
Pji=Datos_lineas,%)
Qji=Datos_lineas,10)

bPij=Datos_lineas,11)
bQij=Datos_lineas,1?)
bPji=Datos_lineas,13)
bQji=Datos_lineas,14)

Pg=Datos_Barras,>)



Qg=Datos_Barras,t)
Pl=Datos_Barras,3)
Ql=Datos_Barras,4)

bVv=Datos_Barras,o);
bP=Datos_Barras,?);
bQ=Datos_Barras,10);

/IMapeos de datos y mediciones

/linyecciones de potencia Pi
i=0;
P=[];
RP=[];
for k=1:nbus
if (bP(k)==1) then
Fi+l;
Ri)=(Pgk)-PI(k))/MVABase;
iRi)=k;
RRi)=Datos_Barra%,12)"2;
end
end

/linyecciones de potencia Qi
i=0;
Q=[I;
RQ=[;
for k=1:nbus
if (bQ(k)==1) then
Fi+1;
Qi)=(Qg(k)-Ql(k))/MVABase;
iQi)=k;
RQi)=Datos_Barra%,13)"2;
end
end

/[Tensiones Vi

i=0;

V=l

RV=[];

for k=1:nbus

if (bV(k)==1) then

Fit+l;
\V(i)=Datos_Barra¥,”);
iV(i)=k;



R\i)=Datos_Barra&,11)"2;
end
end

/llineas

/[Flujos Pij
i=0;
Pij=[];
RPij=[];
for k=1:nlines
if (bPij(k)==1) then
Fi+1;
Piji)=Datos_linea&k,’)/MVABase;
iPifi)=k;
RPiji)=Datos_linea&k,15)"2;
end
end

/[Flujos Qij

Qij=[l;

RQIj=[1;

for k=1:nlines

if (bQij(k)==1) then

Fi+1;
Qifi)=Datos_lineak,3)/MVABase;
1QIj(i)=k;

RQiji)=Datos_linea&k,16)"2;
end
end

/[Flujos Pji
i=0;
Pji=[];
RPji=[];
for k=1:nlines
if (bPji(k)==1) then
Fi+1;
Pj(i)=Datos_linea&k,9)/MVABase;
iPjili)=k;
RPjii)=Datos_linea&k,17)"2;
end
end

/[Flujos Qji



Qii=[l;
RQji=[l;
for k=1:nlines
if (bQji(k)==1) then

Fi+1;
Qjii)=Datos_lineak,10)/MVABase;
1Qji(i)=k;
RQj(i)=Datos_linea&k,15)"2;
end
end

/IMatriz de admitancias - Modelo de Red

Y =zerognbus,nbus
for k=1:nlines
Y(fb(k),th(k)) = Y (fb(k),th(k))-y(k)/a(k);
Y(tb(k),fb(k)) = Y(fb(k),tb(k));
end
for m=1:nbus
for n=1:nlines
if fo(n) ==m
Ym,m) =Y (m,m) + y(n)/(an)"2) + b(n);
elseiftb(n) ==m
Ym,m) =Y (m,m) + y(n) + b(n);
end
end
end

for i=1:nbus
Y(bugi),bugi))=Y (bugi),bugi))+ysh(i)

end

G=realY);
B=imaJY);

/[Formacion de vector de mediciones
Z=[P;Pij;Pji;Q; Qij; Qji; VI;
R=diad([RP;RPIj;RPji;RQ;RQIj;Qji;RV);
//[Estimacion inicial de variables de estado

Ve=onegnbus});
Ae=zerognbus});

/IComienzo de iteraciones



iter=0;
while(iter<Max_iter

/IFormacién de la matriz H

dvdV=zeroglengt(iV),nbug

for k=1:length(iV)
for m=1:nbus
if bugiV (k))==mthen
dvd\Vk,m)=1;
end
end
end

if P==[] then
dPdA=[]
else
dPdA=zeroglengti(iP),nbus1)
for k=1:length(iP)
t=0;
for j=1:nbus
FbugiP(k))
If j==swingthen
else
tEt+1
if i==j then
sun=o;
for tp=1:nbus
sun=suntVe(i)*Ve(tp)* (-G(i,tp)* sin(Ae(i)-Ae(tp))+B(i,tp)* codAe(i)-Ae(tp)));
end
dPdAk,t)=sumB(i,i)*Ve(i)"2;
else
dPdAk,t)=Ve(i)*Ve(j)* (G(i,))*sin(Ae(i)-Ae(j))-B(i,j)* codAe(i)-Ae())));
end
end
end
end
end

if P==[] then
dPdV=[]



else
dPdV=zeroglengti(iP),nbus;
for k=1:length(iP)
for j=1:nbus
FbugiP(k));
if i==j then
suno;
for tp=1:nbus
sunesumtVe(tp)* (G(i,tp)* coqAe(i)-Ae(tp))+B(i,tp)* sin(Ae(i)-Ae(tp)));
end
dPd\k,j)=sunt+G(i,i)* Vel(i);
else
dPd\k,j)=Ve(i)*(G(i,))* codAe(i)-Ae()))+B(i,))* sin(Ae(i)-Ae()));
end
end
end
end

if Q==[] then
dQdA=[];
else
dQdA=zeroglengt(iQ),nbusl);
for k=1:length(iQ)
t=0;
for j=1:nbus
FbugiQ(k));
If j==swingthen
else
tt+1;
if i==j then
sun=o;
for tp=1:nbus
sun=suntVe(i)*Ve(tp)* (G(i,tp)* cogAe(i)-Ae(tp))+B(i,tp)* sin(Ae(i)-Ae(tp)));
end
dQdAK,t)=sum-G(i,i)*Ve(i)"2;
else
dQdAk,)=Ve(i)*Ve(j)* (-G(i,))* codAe(i)-Ae())-B(i,))* sin(Ae(i)-Ae())));
end
end
end
end
end

if Q==[] then
dQdV=[]
else



dQdV=zeroglengt(iQ),nbug
for k=1:length(iQ)
for j=1:nbus
FbugiQ(k))
if i==j then
sun=o;
for tp=1:nbus
sunesunmtVe(tp)* (G(i,tp)* sin(Ae(i)-Ae(tp))+B(i,tp)* codAe(i)-Ae(tp)));
end
dQdVKk,j)=sumB(i,i)*Ve(i);
else
(;Jle‘(/kJFVE(i)*(G(i,J')*Sin(Ae(i)-Ae(J'))-B(iJ)*COS(Ae(i)-Ae(J'))):
en
end
end
end

if Pij==[] then
dPijdV=[]
else
dPijdV=zeroglengtH(iPij),nbug
for k=1:length(iPij)
=fb(iPij(k))
FFtb(iPij (k)
dPijdV(k,i)=-Ve(j)* (gl(iPij(k))* coqAe(i)-Ae(j))+bl(iPij(k))* sin(Ae(i)-
Ae())))/aliPij(k))
+2*Ve(i)* gl(iPij(Kk));
dPijdV(k,j)=-Ve(i)* (gl(iPij(k))* coqAe(i)-Ae(j))+bl(iPij(k))* sin(Ae(i)-
Ae())))/aiPij(k));
end
end

if Pji==[] then
dPjid\=[]

else
dPjidV=zeroglengtH(iPji),nbug
for k=1:length(iPji)

Fb(iPji(k))

Ftb(iPji(K))

dPjid\(k,i)=-Ve(j)* (gl(iPji(K))* cogAe(i)-Ae(j))+bl(iPji(k))* sin(Ae(i)-
Ae(j)))/a(iPji(k))

+2*Ve(i)* gl(iPji(k))/aiPji(k));

dPjid\(k,j)=-Ve(i)* (gl(iPji(K))* cogAe(i)-Ae()))+bl(iPji(k))* sin(Ae(i)-
Ae(j)))/aiPji(k));
end
end



if Qij==[] then
dQijdV=[]
else
dQijdV=zeroglengt(iQij),nbug
for k=1:1ength(iQij)
Ffb(iQij (k)
jFth(iQij (k)
dQijdMk,i)=-Ve(j)* (gl(iQij (k))* sin(Ae(i)-Ae()))-bl(iQij (k))* coAe(i)-
Ae())))/aliQij(K) . N
2 Vel)* (bliQij (k) +bshiQij); |
_ dQlj_d\_,(k,j):—Ve(l)* (gl(iQij (k))* sin(Ae(i)-Ae(j))-bl(iQij (k))* coqAe(i)-
Ae())))/aiQij (k));
end
end

if Qji==[] then
dQjidV=[]
else
dQjidV=zeroglengt(iQji),nbug
for k=1:length(iQji)
Fb(iQji (k)
Ftb(iQji (k)
dQjid\k,i)=-Ve(j)* (gl(iQji (k))* sin(Ae(i)-Ae(}))-bI(iQji (k))* cos(Ae(i)-
Ae()VEQib). _
-2*Ve(i)* (bl(iQji (k))/aiQji (k)" 2+bsHiQji (k)));
dQjid\k,j)=-Ve(i)*(gl(iQji (k))* sin(Ae(i)-Ae(}))-bI(iQji (k))* cos(Ae(i)-
Ae())))/aiQji(k));
end
end

if Pij==[] then
dPijdA=[]
else
dPijdA=zeroglengtH(iPij),nbug
for k=1:length(iPij)
i=fb(iPij(Kk))
j=tb(iPij (k))
dPijdAk,i)=Ve(i)*Ve()* (gl(iPij(k))* sin(Ae(i)-Ae()))-bl(iPij(k))* codAe(i)-
Ae())))/aiPij(k));
dPijdAk,j)=-Ve(i)*Ve(j)* (gl(iPij(k))* sin(Ae(i)-Ae(j))-bl(iPij (k))* cogdAe(i)-
Ae())))/aiPij(k));
end
dPijdA(:,swing=[];



end

if Pji==[] then
dPjidA=[]
else

dPjidA=zeroglengtH(iPji),nbug
for k=1:length(iPji)
j=th(iPji(k))
i=tb(iPji(k))
dPjidAk,i)=Ve(i)*Ve()* (gl(iPji(k))* sin(Ae(i)-Ae(j))-bl(iPji(k))* codAe(i)-
Ae())))/aiPiji(k));
dPjidAk,j)=-Ve(i)*Ve(j)* (gl(iPji(k))* sin(Ae(i)-Ae(j))-bl(iPji (K))* co{Ae(i)-
Ae())))/aiPji(k));
end
dPjidA(:,swing=[];
end

if Qij==[] then
dQijdA=]]
else
dQijdA=zeroglengtH(iQij),nbug
for k=1:length(iQij)
i=fb(iQij (k))
j=tb(iQij (k)
dQijdA(k,i)=-Ve(i)*Ve(j)* (gl(iQij (k))* codAe(i)-Ae(j))+bl(iQij (k) * sin(Ae(i)-
Ae())))/aiQij (k));
dQijdA(k,j)=Ve(i)*Ve(j)* (gl(iQij (k))* coAe(i)-Ae(j))+bl(iQij (k))* sin(Ae(i)-
Ae())))/aiQij (k));
end
dQijdA(:,swing=|];
end

if Qji==[] then
dQjidA=[]
else
dQjidA=zeroglengt(iQji),nbug
for k=1:lengtl(iQji)
j=o(iQji (k)
i=th(iQji (k))
dQjidA(k,i)=-Ve(i)*Ve(j)* (gl(iQji (k))* codAe(i)-Ae(j))+bl(iQji (k))* sin(Ae(i)-
Ae())))/aiQji (k));
dQjidA(k,j)=Ve(i)*Ve()* (gl(iQji (k))* cosAe(i)-Ae(j)) +bl(iQji (k))* sin(Aei)-
Ae())))/aiQji(k));
end
dQjidA(:,swing=[];
end



/I Matriz H

H = [dPdA dPdV; dPijdA dPijdV; dPjidA dPjidV; dQdA dQd\QijdA dQijdV; dQjidA
dQjidV; dVdA dvdV |;

[IMatriz G

Ge=H"Inv(R)*H;

/IAnalisis de observabilidad

n=size&H,?2)
m=rank(H)

if n==mthen
/I Formacion del vector h(x)

/IVector V=h(x)
Vo=[];

for k=1:length(iV)
i=bugiV (k));
Vo(k)=Ve(i)

end

/I Vector P=h(x)

if P==[] then

Pe=[];

else

Pe=[];

for k=1:length(iP)

i=bugiP(k));

sun=0;

for j=1:nbus
sunesuntVe())* (G(i,))* codAe(i)-Ae(j))+B(i,j)* sin(Ae(i)-Ae(j)))

end

Pek)=Ve(i)*surm

end

end

/I Vector Q=h(x)
if Q==[] then
Qe=[];

else

Qe=[];

for k=1:length(iQ)
i=bugiQ(k));
suno;

for j=1:nbus



sunm=sumtVe())* (G(i,))* sin(Ae(i)-Ae(j))-B(i,))* codAe(i)-Ae(j)))
end
Qek)=Ve(i)*sum
end
end

/IVector Pij=h(x)
if Pij==[] then
Pije=[]
else
for k=1:length(iPij)
i=fb(iPij(k))
j=th(iPij (k)
Pijgk)=Ve(i)"2* gl(iPij(k))-Ve(i)*Ve(j)* (gl(iPij(k))* codAe(i)-Ae(j))
+bI(iPij(k))* sin(Ae(i)-Ae())))/aiPij (K));
end
end

/IVector Pji=h(x)
if Pji==[] then
Pjie=]
else
for k=1:length(iPji)
j=fb(iPji(k))
i=tb(iPji(Kk))
Pjigk)=Ve(i)"2* gl(iPji(k))-Ve(i)*Ve(j)* (gl(iPji(k))* codAe(i)-Ae(j))
+bl(iPji(k))* sin(Ae(i)-Ae(j)))/a(iPji(k));
end
end

/IVector Qij=h(x)
if Qij==[] then
Qije=[]
else
for k=1:length(iQij)
i=fb(iQij (k)
J=tb(iQij (k)
Qijelk)=-Ve(i)"2* (bl(iQij (k) +bshiQij (k))). .. S
'(;/e(l)*Ve(J)* (9l(iQij (k))* sin(Ae(i)-Ae(j))-bl(iQij (k))* co(Ae(i)-Ae(j)))/aiQij (k));
en
end

/IVector Qji=h(x)
if Qji==[] then
Qjie=[]

else

for k=1:lengtl(iQji)



j=b(iQji (k))

i=tb(iQji (k))

Qiie(k)=-Ve(i)"2* (bl(iQji (k))/aiQji (k))"2+bsh(iQji (k)))

-dVe(i)*Ve(J')* (al(iQji (k))* sin(Ae(i)-Ae(j))-bl(iQji (k))* cos(Ae(i)-Ae())))/aiQji (k));
en
end

IIVector Ze(x)
Ze=[Pe;Pije;Pjie;Qe;Qije; Qjie; Vo

Anewton=Ge;

bnewtorrH"* inv(R)*(Z-Ze);
deltaxcAnewtonibnewton;
if max(abgdeltaX)<error
break

end

deltaA=deltax1:nbus’);
delta\V=deltaxXnbus?* nbus1);

Ve=VetdeltaV;
index=1:nbus;
sigma=~(index==swing)
Ae(sigma=Ae(sigma+deltaA

iter=iter+1;

else
disp( )
break

end

end



