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Constant ) ‘matical Model of plant

function xd = fcn(x,u,dl,para)

$Tfu ==> Combustion time constant

$Tw ===> Water walls time constant

%$Kb ===> Pressure drop coefficient between drumand throttle

%Csh ===> Storing coefficient of superheated pipes

%Cd ===> Storing coefficient of drum

%$Tsr ===> Speed relay time constant

$Tsm ===> Servo mechanism time constant

SR ===> Speed droop

%Tch ===> Steam chest time constant

%$Trh ===> Reheat time constant

%$Tco ===> Cross overtimeconstant

$Fhp ===> Participation portion of the high pressure turbine in the produced
mechanical power

$Fip ===> Participation portion of the in termediate pressuretur-bine in the
produced mechanical power

$Flp ===> Participation portion of the low pressure turbine in the produced

mechanical power

M ===> Generator inertial constant
%D ===> Generator damping coefficient
$dl ===> Electric load disturbance

Tw=para(l);
Tfu=para (2) ;
Cd=para (3) ;
Csh=para (4) ;
Kb=para (5) ;
Tch=para (6) ;
Trh=para (7) ;
Tco=para (8)
R=para(9);

I




Tg=para (10) ;
Fhp=para (11
Fip=para (12
Flp=para (13
M=para (14);
D=para (15);
Tsr=.01;
Tsm=Tg-Tsr;

)i
)i
)i

xd=[-1/Tfu*x(1)+1/Tfu*u(l)...
;-1/Tw*x (2)+1/Tw*x (1) ...
;1/Cd*x (2) Kb*sqrt(abs( X (3)-x(4))) /Cd
;Kb*sqrt (abs (x (3) -x (4 /Csh x(4)* /Csh...
;1/Tsr* (-x(5)+u(2) x(4)*x( )—-x(10) /R
;1/Tsm* (-x(6)+x(5)) ...
;1/Tch* (-x(7)+Fhp*x (4 ) x(6)) .
;1/Tco* (-x(8)+Flp/Fip* (x(9) - ( ) =x(7))) ...
;1/Tch* (x(7)+Flp*x (4) * (6) -1/Trh* (x(9)-x(8)-x(7)-Fip/Fhp*x (7))+1/Tco* (-
x(8) +Flp/Flp (x(9)-x(8)-x(7))) .
;1/M* (-D*x (10) +x(9)-dl)];
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para=[7 5 108 12 3.78 0.4 7.65 0.63 0.05 0.2 0.29 0.29 0.42 6 0.01 1;
u=[0.1,0.2];
d1l=0;
time=50;
dt=0.001;
N=time/dt;
x(1,:)=[0 00 0OOO0OO0OOO0OO0]";
for i=1:N
xd = state space(x(i,:),u,dl,para);
X (i+1, :)=dt*xd+x(i,:) "',

tout=linspace (0, time,N+1) ;
figure (1)

plot (tout,x(:,1)
xlabel ('Time (s) '
ylabel ("x (1) ")

, 'LineWidth', 2)
)

figure (2)

plot (tout, x(:,

xlabel ('Time (s
)

figure (3)

plot (tout,x(:,

xlabel ('Time (s
)

figure (4)

plot (tout,x(:,

xlabel ('Time (s
)

figure (5)

plot (tout,x(:,

xlabel ('Time (s
)

figure (6)

plot (tout,x(:,
xlabel ('Time (s
ylabel ("x(6) ")
grid
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figure (7)

plot (tout,x(:,
xlabel ('Time (s
ylabel ('x(7)")

plot (tout,x(:,
xlabel ('Time (s
)

figure (9)

plot (tout,x(:,

xlabel ('Time (s
)

plot (tout,x(:,10), 'LinewWidth', 2)
xlabel ('Time (s) ')

ylabel ('x(10) ")

grid
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function xd = state space(x,u,dl,para)

$Tfu ==> Combustion time constant

$Tw ===> Water walls time constant

%$Kb ===> Pressure drop coefficient between drumand throttle

%Csh ===> Storing coefficient of superheated pipes

%$Cd ===> Storing coefficient of drum

$Tsr ===> Speed relay time constant

%Tsm ===> Servo mechanism time constant

3R ===> Speed droop

%$Tch ===> Steam chest time constant

%$Trh ===> Reheat time constant

%$Tco ===> Cross overtimeconstant

%$Fhp ===> Participation portion of the high pressure turbine in the produced
mechanical power

%$Fip ===> Participation portion of the in termediate pressuretur-bine in the
produced mechanical power

$Flp ===> Participation portion of the low pressure turbine in the produced
mechanical power

M ===> Generator inertial constant

%D ===> Generator damping coefficient

%dl ===> Electric load disturbance

Tw=para(l);
Tfu=para (2) ;
Cd=para (3) ;
Csh=para (4) ;
Kb=para (5) ;
Tch=para (6) ;




Trh=para (7) ;
Tco=para (8) ;
R=para (9) ;
Tg=para (10) ;
Fhp=para (11
Fip=para (12
Flp=para (13
M=para (14) ;
D=para (15);
Tsr=.01;
Tsm=Tg-Tsr;

’
’

) ;
) ;
) ;

xd=[-1/Tfu*x(1)+1/Tfu*u(l)...
;-1/Tw*x (2)+1/Tw*x (1) ...
;1/Cd*x (2) Kb*sqrt(abs(x(3) -x(4))) /Cd
;Kb*sqrt (abs (x (3)-x(4))) /Csh-x(4) * /Csh...
;1/Tsr* (-x(5)+u(2) x(4)*x(6) -x(10) /R
;1/Tsm* (-x (6)+x(5)) ...
;1/Tch* (-x(7) +Fhp*x (4 ) x(6)) .
;1/Tco* (-x (8) +Flp/Fip* (x (9) - ( ) =x(7))) ...
;1/Tch* (x (7) +Flp*x (4) * (6) -1/Trh* (x(9)-x(8) -x (7) -Fip/Fhp*x (7)) +1/Tco* (-
x(8) +Flp/F1p (x(9)-x(8)-x(7))) .
;1/M* (-D*x (10)+x(9)-dl) ];
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