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o3l 8590 508 i slo olyly
28155 sl yl,h O
Generator No. 1 2 3
Rated MVA 247.5 192.0 128.0
kv 16.5 18.0 13.8
H(sec) 23.64 6.4 3.01
Power Factor 1.0 0.85 0.85
Type Hydro Steam Steam
Speed 180r/min 3600r/min 3600r/min
X4 0.1460 0.8958 1.3125
X 4 0.0608 0.1198 0.1813
Xq 0.0969 0.8645 1.2578
Xq 0.0969 0.1969 0.25
x; (leakage) 0.0336 0.0521 0.0742
Tdo 8.96 6.00 5.89
T g0 0 0.535 0.600
Stored energy at 2364MW.s 640MW.s 30IMW.s
rated speed

3t oud b puol SdglBn Yoo 4o polio dok

2l 5 W il gl 5o ol (Y

i Jvmpcda:xn_cc. '

. Admittasce

jﬁ(}én‘cratofs"t, o
U Nele
e Ne, 2o

CNe 39
== Transmission lines S
.46

5T

69

278
Shunt adntititancest - -
oo boad A e 540
“iLoad 8. 6-0
#oLoad € 8:0
Cenw e 4.0
‘70

9-0

L3652 ~11.6041 .
S19422 - —105107
118760 - —507S1. .

©h2820 o -5.5882

16171 13,6980
C eSS C-9.7843
12610 02638
L0871 -00346
U 0.9690 ~0:1601
g " 0.1670
0.2275
0,2835
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% This file is crate for initialize SIMULINK models of power system
%%0%%%%%%%%%%%0%%%6%%%0%6%%%0%0%0%6%%%%%% %%
clet

clear all¢

format long¢

j=sqrt(-1);

%%%%%Definition Y MATRIX of Power System
y22(1,1)=3.3074-j*30.3937¢

y22(1,2)=-1.3652+j*11.604 1

y22(1,3)=-1.9422+j*10.5107¢

y22(1,4)=0¢

y22(1,5)=0¢

y22(1,6)=0¢

y22(2,1)=-1.3652+j*11.6041¢
y22(2,2)=3.8138-j*17.8426¢
y22(2,3)=0¢
y22(2,4)=-1.1876+j*5.9751¢
y22(2,5)=0¢

y22(2,6)=0¢

y22(3,1)=-1.9422+j*10.5107
y22(3,2)=0¢
y22(3,3)=4.1019-*16.1335¢
y22(3,4)=0¢

y22(3,5)=0¢
v22(3,6)=-1.2820+*5.5882:

y22(4,1)=0¢
y22(4,2)=-1.1876+j*5.9751
y22(4,3)=0
y22(4,4)=2.8047-*24.9311¢
y22(4,5)=-1.6171+j*13.6980¢
y22(4,6)=0

y22(5,1)=0¢

y22(5,2)=0¢

y22(5,3)=0¢
y22(5,4)=-1.6171+j*13.6980°
y22(5,5)=3.7412-%23.6424¢
y22(5,6)=-1.15514j*9.7843

y22(6,1)=0
y22(6,2)=0



y22(6,3)=-1.2820+j*5.5882¢
y22(6,4)=0

v22(6,5)=-1.1551+j*9.7843¢
y22(6,6)=2.4371-%19.2574¢

%%0%%%0%%%%%0%%%%y 12%%%%%%0%%%%

y21(1,1)=0+{*8.4459
y21(1,2)=0¢
y21(1,3)=0¢

y21(2,1)=0¢
y21(2,2)=0¢
y21(2,3)=0

y21(3,1)=0¢
y21(3,2)=0¢
y21(3,3)=0¢

y21(4,1)=0
y21(4,2)=0+j*5.4855t
y21(4,3)=0

y21(5,1)=0¢
y21(5,2)=0
y21(5,3)=0¢

y21(6,1)=0
21(6,2)=0
y21(6,3)=0+j*4.1684

%% %% %% % % Yo%y 2 1 %%% %% %% %% % %
y12(1,1)=0+{*8.4459

y12(1,2)=0

y12(1,3)=0¢

y12(1,4)=0¢

y12(1,5)=0

y12(1,6)=0

y12(2,1)=0
y12(2,2)=0
y12(2,3)=0
y12(2,4)=0+j*5.4855¢
y12(2,5)=0
y12(2,6)=0

y12(3,1)=0¢
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y12(3,2)=0¢
y12(3,3)=0¢
y12(3,4)=0¢
y12(3,5)=0¢
y12(3,6)=0+i*4.1684¢

%% %% %% %% %% %%
y11(1,1)=-j*8.4459¢
y11(1,2)=0¢

y11(1,3)=0¢

y11(2,1)=0¢
y11(2,2)=-j*5.4855¢
y11(2,3)=0¢

y11(3,1)=0¢
y11(3,2)=0
y11(3,3)=-j*4.1648¢

%%%%%%%%%%%% Calculate Reduction MTRIX%%%%%%%
myy_reduc_bf=yl1-y12*inv(y22)*y21¢
%%%0%%0%0%%0%0%:%%%%%% Definite Faulted BUS%%%%%%%%

y22f 1=y22¢
y22f 1(:,4)=0.0¢
y22f 1(4,:)=0.0¢
y22f=y22f 1

y12f 1=y12s
y12f 1(2,4)=0.0¢
y12f=y12f 1¢

y21f 1=y21¢

y21f 1(4,2)=0.0¢

y21f=y21f 1¢

myy_reduc_f=yl1-y12f*inv(y22f)*y21{
%%%%%0%0%%%%%%0%0%6%%%%%%%%%0%6%%%%0%:% %% %%
y22f a=y22¢

y22f a(2,4)=0¢

y22f a(4,2)=0¢

y22f a(4,4)=1.6171-j*18.9559¢

y22f a(2,2)=2.6262-j*11.8675¢

y22f=y22f a:



92 () g

y12f a=yl12:

y21f a=y21¢

myy_reduc_af=yl11-y12f a*inv(y22f a)*y21{ a¢
%%%%%%%% % Definitaion of system Parameters%6%%%%%

%Data Obtained From Load Flow
E1=1.0556¢

E2=1.0502¢

E3=1.0170¢

del0 1=2.2717¢

del0 2=19.7315¢

del0 3=13.1752¢

v1=1.04¢
v2=1.025¢
v3=1.025¢
tetv1=0¢
tetv2=0.16209¢
tetv3=0.08163+¢
pl=0.71641¢
p2=1.63¢
p3=0.85¢

q1=0.27077¢
q2=0.06658:
q3=-0.1087

el=(vl+ql*xpd1/v1)+H*(pl*xpd1/v1¢(
e2=(v2+q2*xpd2/v2)+j*(p2*xpd2/v2¢(
e3=(v3+q3*xpd3/v3)+j*(p3*xpd3/v3¢(

El=abs(el(

E2=abs(e2¢(

E3=abs(e3¢(

del0_I=(angle(el)+tetv1)*180/pi¢

del0 2=(angle(e2)+tetv2)*180/pit

del0_3=(angle(e3)+tetv3)*180/pi¢
%%%%%%%%%%%%%%%Definition Fault time%%%%%

tf=.2¢

tc=.4¢

%%%%0%%%%%%%% %Y Parametr of Power System%%6%%%:%%%

pm0_1=0.7162
pm0_2=1.6298:
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pm0_3=0.8504¢
H1=23.64:
H2=64¢
H3=3.01¢
f0=60¢
MI1=H1/(pi*f0¢(
M2=H2/(pi*10¢(
M3=H3/(pi*f0«(
ws=2*pi*{0¢
%% %% %% %% %% %%
xpd1=0.0608:
xpd2=0.1198:
xpd3=0.1813¢

xd1=0.1460¢
xd2=0.8958:
xd3=1.3125¢
%%6%0%0%0%0%:% %% %%
D1=0¢

D2=0¢

D3=0¢
%%%%%%0%%%%%%
Tpdo1=8.96¢
Tpdo2=6.00¢
Tpdo3=5.89¢
%%6%%%%%%%%%%
epq0_1=E1¢

epq0_2=E2¢

epq0_3=E3¢

%%%%%%%Definition Efd%%%%%%%%:%%%%%%%

alphal 1=imag(yb11¢(

alphal2=imag(yb12)*cos((del0_1-del0_2)*pi/180)-real(yb12)*sin((del0_1-

del0_2)*pi/180(;

alphal3=imag(yb13)*cos((del0_1-del0_3)*pi/180)-real(yb13)*sin((del0_1-

del0_3)*pi/180

id0_I=epq0_I*alphall+epq0_2*alphal2+epq0_3*alphal3¢
ul=epq0_1-(xd1-xpd1)*id0_1¢

alpha22=imag(yb22¢(

alpha21=imag(yb21)*cos((del0_2-del0_1)*pi/180)-real(yb21)*sin((del0_2-

del0_1)*pi/180¢(

alpha23=imag(yb23)*cos((del0_2-del0_3)*pi/180)-real(yb23)*sin((del0_2-

del0_3)*pi/180¢

id0_2=epq0_1*alpha21+epq0_2*alpha22+epq0 3*alpha23¢
u2=epq0_2-(xd2-xpd2)*id0_2:¢
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alpha33=imag(yb33¢(
alpha31=imag(yb31)*cos((del0_3-del0_1)*pi/180)-real(yb31)*sin((del0_3-
del0 1)*p1/180¢(

alpha32=imag(yb32)*cos((del0_3-del0 2)*pi/180)-real(yb32)*sin((del0 3-
del0_2)*pi/180¢(

1d0_3=epq0 1*alpha31+epq0_2*alpha32+epq0_ 3*alpha33¢
u3=epq0_3-(xd3-xpd3)*id0_3¢

Efd1=ult
Efd2=u2¢
Efd3=u3¢

S5l el 5 2 50 Loewsly 5l dslone (510 00l axlg (0
function [sys,x0,str,ts] = sfuntmpl(t,x,u,flag)
switch flag,

%0%0%0%0%0%0%0%6%0%%6%0%6%%%%%
% Initialization %
%%6%%%0%%%%%%%%% %% %%
case 0,
[sys,x0,str,ts]=mdlInitializeSizes(A);

%%6%%0%%0%%6%%%%%%%

%%%6%%6%%6%%% %

case 3,
sys=md]lOutputs(t,x,u,A);

case {1,2,4,9}
sys = []; % Unused flags

otherwise
error(['Unhandled flag = ',;num2str(flag)]);

end
% end sfuntmpl

%

function [sys,x0,str,ts]=mdllnitializeSizes(A)
%

sizes = simsizes;

sizes. NumContStates = 0;
sizes.NumDiscStates = 0;



sizes.NumOutputs = 6;
sizes.Numlnputs =12;
sizes.DirFeedthrough = 1;
sizes.NumSampleTimes = 1; % at least one sample time is needed

sys = simsizes(sizes);
% initialize the initial conditions

x0 =[k

%

% str is always an empty matrix

%

str=];

%

% initialize the array of sample times
%

ts =[00];

%

function sys=mdlDerivatives(t,x,u)

sys =[l;

% end md]Derivatives
function sys=mdlUpdate(t,x,u)

sys =[l;
%

function sys=mdlOutputs(t,x,u,A,d,f)

%%0%0%%%%% %% %% %%y 1 1%%%%%%%%%%

y22(1,1)=3.3074-j*30.3937;
y22(1,2)=-1.3652+3*11.6041;
y22(1,3)=-1.9422+j*10.5107,
y22(1,4)=0;

vy22(1,5)=0;

y22(1,6)=0;

y22(2,1)=-1.3652+j*11.6041;
y22(2,2)=3.8138-j*17.8426;
y22(2,3)=0;
y22(2,4)=-1.1876+j*5.9751;
y22(2,5)=0;

y22(2,6)=0;

y22(3,1)=-1.9422+j*10.5107;



_———

y22(3,2)=0;
y22(3,3)=4.1019-j*16.1335+yjupfc;
y22(3,4)=0;

y22(3,5)=0;
y22(3,6)=-1.2820+*5.5882;

y22(4,1)=0;
y22(4,2)=-1.1876+*5.9751;
y22(4,3)=0;
y22(4,4)=2.8047-j*24.9311;
y22(4,5)=-1.6171+j*13.6980;
y22(4,6)=0;

y22(5,1)=0;

y22(5,2)=0;

y22(5,3)=0;
y22(5,4)=-1.6171+)*13.6980;
y22(5,5)=3.7412-j*23.6424;
y22(5,6)=-1.1551+j*9.7843;

y22(6,1)=0;

y22(6,2)=0;

y22(6,3)=-1.2820+j*5.5882;

y22(6,4)=0;

y22(6,5)=-1.1551+j*9.7843;
y22(6,6)=2.4371-j*19.2574+yiupfc;
%%%%%%%%%%% %% %0y 12%%%%%%%%%%%
y21(1,1)=0+j*8.4459;

y21(1,2)=0;

y21(1,3)=0;

y21(2,1)=0;
y21(2,2)=0;
y21(2,3)=0;

y21(3,1)=0;
y21(3,2)=0;
y21(3,3)=0;

y21(4,1)=0;
y21(4,2)=0+{*5.4855;
y21(4,3)=0;

y21(5,1)=0;
y21(5.2)=0;
y21(5,3)=0;



y21(6,1)=0;

y21(6,2)=0; .
y21(6,3)=0+j*4.1684;
%%%%%%6%%%%6%%%%%%%%%%%
y12(1,1)=0+j*8.4459;

y12(1,2)=0;

y12(1,3)=0;

y12(1,4)=0;

y12(1,5)=0;

y12(1,6)=0;

y12(2,1)=0;
y12(2,2)=0;
y12(2,3)=0;
y12(2,4)=0+j*5.4855;
y12(2,5)=0;
y12(2,6)=0;

y12(3,1)=0;
y12(3,2)=0;
y12(3,3)=0;
y12(3,4)=0;
y12(3,5)=0;
y12(3,6)=0+*4.1684;

%%%%%%% %% %% %55
y11(1,1)=-j*8.4459;
y11(1,2)=0;

y11(1,3)=0;

y11(2,1)=0;
y11(2,2)=-j*5.4855;
y11(2,3)=0;

y11(3,1)=0;
y11(3,2)=0;
y11(3,3)=-j*4.1648;

%6%0%6%0%6%6%0%6%%6%0%0%6%0%0%0%0%6%0%0%0%0%%0%6%6%%%%%%%% %% %
y22f 1=y22;

y22f 1(:,4)=0.0;

y22f 1(4,:)=0.0;

y22f=y22f 1;

y12f 1=yl12;
y12f 1(2,4)=0.0;
yl12f=yl12f 1;

y21f 1=y21;
y21f 1(4,2)=0.0;
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y21f=y21f 1;
%0%%%%6%%0%0%0%%0%0%%%%0%6%%%6% %% %6%6%%%%%%:%0%%%% % %% %%

y22f a=y22;
y22f a(2,4)=0,
y22f a(4,2)=0;
y22f a(4,4)=1.6171-j*18.9559;
y22f a(2,2)=2.6262-*11.8675;
y22af=y22f a;
yl2af=y12;
y2laf=y21;
%%%%%%%%%%% This Part Calculate Voltage
el_input_rel(1,1)=u(l)+i*u(2);
el _input rel(2,1)=u(3)+i*u(4);
el _input rel(3,1)=u(5)+i1*u(6);
if t<u(7)
V_bus_rel=(y22"-1)*(-y21*el_input_rel);
%%0%%%%0%6%6%0%%%%%%6%%%%end of first of if
elseif t>u(8)
V_bus_rel=(y22"-1)*(-y21*el_input_rel);

%%%%%%%%6%6%%%%%%%%%%end of elseif
else %during fault

V_bus rel=(y22f*-1)*(-y21f*el_input_rel);

V_bus rel(4)=0;
end;

%6%6%%0%0%6%6%%%6%%6%%%%%%%end of all of if

krel=real( V_bus_rel);
sys=krel;
function sys=mdlTerminate(t,x,u)
sys = [1;

% end mdlTerminate
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ABSTRACT

Power systems should be enabling to stay in stable condition after a large or small
disturbance. So Power system Stabilizer is used and improving control method of PSS are
very important. Power system stabilizers (PSS) must be capable of providing appropriate
stabilization signal over a board range of operation conditions and disturbances. Recently
Fuzzy logic as a novel robust control design method is used and FPSS has a good answer
for generate appropriate control signal. To improver performance of FPSS and extension its
operation range some method are used to adapt FPSS against change in power system
conditions or disturbance. In this thesis we used adaptive network based Fuzzy inference
system. If ANFPSS has a good learning data, it would have a wide range of operation.
Furthermore ANFPSS has a systematic Algorithm for determine its parameter and it is
other advantage of this type of power system stabilizers. We simulate ANFPSS on a 9 bus
power system. Result show that this PSS has a good accuracy and is robust against change
in power system operation.

Key words: Power System Stability, Fuzzy Power System Stabilizer, Multi-Machine Power System,
Adaptive Networks Based Fuzzy Inference System



