The following folder contains the updated files for the Textbook Examples Using the Graphical User Interface compatible with MATLAB R20008. Unzip the “GUI Files Update” and copy the files into the MATLAB Power System Toolbox folder.
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acsrgui.fig
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			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x31  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x4  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	Tag : [1x10  char array]
	ApplicationData : [1x1  struct array]









			[7x1  struct array]			@ = 

7x1 struct array with fields: 
	type
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	properties
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	special









			[0x0  double array]









acsrgui.m

function varargout = acsrgui(varargin)
% ACSRGUI Application M-file for Transformer.fig
%    FIG = ACSRGUI launch Transformer GUI.
%    ACSRGUI('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 29-Apr-2007 15:14:44

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

    %  picture
ax4=axes('Position',[0.66  .79  .25  .15]);
[x,map] = imread('ACSR1','jpg');
image(x)
set(gca,'visible','off')
	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end

%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

% --------------------------------------------------------------------
function varargout = CodeListbox_Callback(h, eventdata, handles, varargin)

JOREE     = ('2515000      76/19       4.7752        1.8928       0.02600      0.02800           1550');
THRASHER  = ('2312000      76/19       4.5771        1.8135       0.02770      0.03000           1500');
KIWI      = ('2167000      72/7        4.4069        1.7374       0.02940      0.03190           1465');
BLUEBIRD  = ('2156000      84/19       4.4755        1.7920       0.02900      0.03140           1475');
CHUKAR    = ('1781000      84/19       4.0691        1.6276       0.03410      0.03720           1405');
FALCON    = ('1590000      54/19       3.9243        1.5847       0.03740      0.04080           1380');
LAPWING   = ('1590000      54/19       3.8200        1.5150       0.03870      0.04210           1340');
PARROT    = ('1510500      54/19       3.8252        1.5453       0.03860      0.04280           1340');
BOBOLINK  = ('1431000      45/7        3.6250        1.4390       0.04260      0.04640           1250');
PLOVER    = ('1431000      54/19       3.7210        1.5026       0.04077      0.04723           1300');
MARTIN    = ('1351000      54/19       3.6170        1.4600       0.04319      0.05000           1250');
PHEASANT  = ('1272000      54/19       3.5103        1.4173       0.04586      0.05290           1200');
BITTERN   = ('1272000      45/7        3.4160        1.3560       0.04750      0.05190           1100');
GRACKLE   = ('1192500      54/19       3.3985        1.3716       0.04897      0.05630           1160');
FINCH     = ('1113000      54/19       3.2842        1.3258       0.05245      0.06020           1110');
BLUEJAY   = ('1113000      45/7        3.1950        1.2680       0.05380      0.05890           1100');
CURLEW    = ('1033500      54/7        3.1648        1.2800       0.05650      0.06432           1060');
ORTOLAN   = ('1033500      45/7        3.0780        1.2220       0.05780      0.06330           1050');
CARDINAL  = ('954000       54/7        3.0378        1.2283       0.06103      0.07000           1010');
RAIL      = ('954000       45/7        2.9590        1.1730       0.06240      0.06830           1000');
CANARY    = ('900000       54/7        2.9515        1.1917       0.06463      0.07365           970 ');
CRANE     = ('874500       54/7        2.9108        1.1765       0.06712      0.07632           950 ');
CONDOR    = ('795000       54/7        2.7762        1.1216       0.07396      0.08564           900 ');
DRAKE     = ('795000       26/7        2.8143        1.1430       0.07272      0.08000           900 ');
MALLARD   = ('795000       30/19       2.8956        1.1978       0.07272      0.08000           910 ');
TERN      = ('795000       45/7        2.7000        1.0730       0.07440      0.08160           900 ');
CROW      = ('715500       54/7        2.6314        1.0637       0.08204      0.09211           830 ');
STARLING  = ('715500       26/7        2.6695        1.0820       0.08142      0.08962           840 ');
REDWING   = ('715500       30/19       2.7457        1.1338       0.08142      0.08962           840 ');
FLAMINGO  = ('666600       54/7        2.5400        1.0272       0.08763      0.09950           800 ');
ROOK      = ('636000       54/7        2.4816        1.0028       0.09198      0.10490           770 ');
GROSBEAK  = ('636000       26/7        2.5146        1.0210       0.09136      0.10055           780 ');
EGRET     = ('636000       30/19       2.5883        1.0698       0.09136      0.10055           780 ');
PEACOCK   = ('605000       54/7        2.4206        0.9784       0.09633      0.11032           750 ');
SQUAB     = ('605000       26/7        2.4536        0.9967       0.09571      0.10690           760 ');
DOVE      = ('556500       26/7        2.3546        0.9540       0.10441      0.11554           730 ');
EAGLE     = ('556500       30/7        2.4206        0.9997       0.10441      0.11554           730 ');
PARAKEET  = ('556500       24/7        2.3220        0.9330       0.10530      0.11560           715 ');
OSPREY    = ('556500       18/1        2.2330        0.8660       0.10520      0.11540           700 ');
HAWK      = ('477000       26/7        2.1793        0.8839       0.12270      0.13480           670 ');
HEN       = ('477000       30/7        2.2428        0.9266       0.12290      0.13490           670 ');
PELICAN   = ('477000       18/1        2.0680        0.8020       0.12240      0.13440           640 ');
IBIS      = ('397500       26/7        1.9888        0.8077       0.14720      0.16170           590 ');
LARK      = ('397500       30/7        2.0472        0.8473       0.14740      0.16190           600 ');
CHICKADEE = ('397500       18/1        1.8872        0.7345       0.14555      0.15985           575 ');
LINNET    = ('336400       26/7        1.8313        0.7437       0.17380      0.19090           530 ');
ORIOLE    = ('336400       30/7        1.8821        0.7772       0.17400      0.19120           530 ');
OSTRICH   = ('300000       26/7        1.7272        0.7010       0.19480      0.21400           490 ');
PIPER     = ('300000       30/7        1.7780        0.7345       0.19510      0.21440           500 ');
PARTRIDGE = ('266800       26/7        1.6307        0.6614       0.21890      0.24050           460 ');
WAXWING   = ('266800       18/1        1.5468        0.6035       0.21678      0.23810           450 ');
MERLIN    = ('336400       18/1        1.6460        0.6740       0.17310      0.19010           460 ');


CodeHandle=findobj(gcbf,'Tag','CodeListbox');
axes(handles.axesSpec)    % Select the proper axes

hrst=gca;
cla(hrst) 
axis off
list_entries = get(handles.CodeListbox,'String');
index_selected = get(handles.CodeListbox,'Value');
    n=length(index_selected);
    if n > 15
    errordlg('You must select no more than 15 codes','Incorrect Selection','modal')
    else
        for k=1:n
            var = list_entries{index_selected(k)};
            if exist(var)
               x=eval(var);
               text(0, 1, 'Code                Al Area       Strand      Diameter     GMR       60 Hz Resistance, \Omega/Km    Ampacity', 'FontWeight', 'bold', 'color', [0  0  0.77])
text(0, .95,  'Name                 CMIL          Al/St          Cm            Cm            25C\circ         50C\circ               A    ', 'FontWeight', 'bold' , 'color', [0  0  0.77]) 
text(0, 0.95-.06*k, var, 'Color', [0 0 0.77])
               text(0.15, .95-.06*k, [ num2str(x)], 'Color', [0  0  0.77]) 
               disp(' ')
                fprintf(' Code     Al Area      Strand      Diameter       GMR          Resistance Ohm/Km           Ampacity \n')
                fprintf(' Name     CMILS        Al/St       cm             cm           60Hz,25C 60HZ,50C           Ampere   \n')
                fprintf(' '),fprintf(var), fprintf('\t'),  fprintf(x'), fprintf('\n')

            else
            end
       end
    end 
    
% --------------------------------------------------------------------
function varargout = pushbutton4_Callback(h, eventdata, handles, varargin)
close 





















chp2ex1gui.fig
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chp2ex1gui.m

function varargout = chp2ex1gui(varargin)
% CHP2EX1AGUITMP Application M-file for Chp2ex1Agui.fig
%    FIG = CHP2EX1AGUITMP launch Chp2ex1Agui GUI.
%    CHP2EX1AGUITMP('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 29-Apr-2007 15:12:12

if nargin == 0  % LAUNCH GUI
 
	fig = openfig(mfilename,'reuse');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);
%axes(handles.Cktaxes1)    % Select the proper axes

x1=[ -.2  -.2   1.5  1.5];
y1=[0.6   .8     .8   .6];
x2=[-.2  -.2  1.5  1.5];
y2=[0.4  .2    .2    .4];
xb=[1.4  1.4  1.6  1.6  1.4];
yb=[0.4  0.6  0.6  0.4  0.4];
th=0:.005:2*pi;
x=-.2+0.1*cos(th);
y=0.5 +0.1*sin(th);
tho=0:.005:pi;
xo=0.05*cos(tho);
yo= 1 +.05*sin(tho);
xla=0.75+xo;
xlb=0.85+xo;
xlc=0.95+xo;
xl2=[0.8  .8]; yl2=[0.7 1];
xc1=[1.05  1.15]; yc1=[0.45  0.45]; yc2=[0.55 0.55];
plot(x1, y1,'b', x2,y2,'b','erasemode','none')
hold on
plot(xb,yb,'b')

plot(x,y)     %circle
axis off
text(-.05, .5, 'v(t)=V_m cos(\omegat+\theta_v)')
%text(.8, .5, 'V_2=|V_2|\angle\delta_2')
text(1.125, .5, '|Z|\angle\theta')
text(-.225,.525,'\pm')
text(-0.1,.9,'i(t)', 'color',[1 0 0])
text(-.1, .85,'\rightarrow', 'color',[1 0 0])
hold off

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

% --------------------------------------------------------------------
function varargout = Vm_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = thetav_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = Z_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = gama_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = Cktaxes1_ButtonDownFcn(h, eventdata, handles, varargin)
% --------------------------------------------------------------------

% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
VmHandle=findobj('Tag','Vm');
Vm=eval(get(VmHandle,'String'));
thetavHandle=findobj('Tag','thetav');
thetav=eval(get(thetavHandle,'String'));
ZHandle=findobj('Tag','Z');
Z=eval(get(ZHandle,'String'));
gamaHandle=findobj('Tag','gama');
gama=eval(get(gamaHandle,'String'));

thetai = thetav - gama;           % Current phase angle in degree
theta = (thetav - thetai);
theta=theta*pi/180;              % Degree to radian
Im = Vm/Z;                                    % Current amplitude
wt=0:.05:2*pi;                                % wt from 0 to 2*pi
v=Vm*cos(wt+thetav*pi/180);               % Instantaneous voltage
i=Im*cos(wt + thetai*pi/180);             % Instantaneous current
p=v.*i;                                     % Instantaneous power
V=Vm/sqrt(2); I=Im/sqrt(2);             % rms voltage and current
P = V*I*cos(theta);                               % Average power
Q = V*I*sin(theta);                              % Reactive power
if abs(P) < 0.00001, P=0; end
if abs(Q) < 0.00001, Q=0; end
S = P + j*Q;                                       % Complex power
pr = P*(1 + cos(2*(wt + thetav)));                    % Eq. (2.6)
px = Q*sin(2*(wt + thetav));                          % Eq. (2.8)
PP=P*ones(1, length(wt));  % Average power with length w for plot
wt0=[0 400];
xline=[0,0];
wt=180/pi*wt;                       % converting radian to degree
axes(handles.viaxes) % Select the proper axes
h1= plot(wt, v, 'b', wt0, xline,'k'); grid
xlabel('\omegat, degree'), ylabel('v(t)','Color', 'b')
axes(handles.axesi) % Select the proper axes
set(gca,'Color','none')
h2=plot(wt, i,'color','r'); 
ylabel('i(t)')
if thetav < 0 && thetai <0
    title(['v(t)=',num2str(Vm), 'cos( \omegat ', num2str(thetav), ')   i(t)=', num2str(Im), 'cos(\omega t ', num2str(thetai), ')'])
elseif thetav >= 0 && thetai <0
    title(['v(t)=',num2str(Vm), 'cos( \omegat + ', num2str(thetav), ')   i(t)=', num2str(Im), 'cos(\omega t ', num2str(thetai), ')'])
elseif thetav < 0 && thetai >= 0
title(['v(t)=',num2str(Vm), 'cos( \omega t ', num2str(thetav), ')    i(t)=', num2str(Im), 'cos(\omega t + ', num2str(thetai), ')'])
elseif thetav >= 0 && thetai >= 0
title(['v(t)=',num2str(Vm), 'cos( \omega t + ', num2str(thetav), ')    i(t)=', num2str(Im), 'cos(\omega t + ', num2str(thetai), ')'])
end

axes(handles.ptaxes) % Select the proper axes
plot(wt, p, 'm', wt0, xline,'k'), grid
title('Instantaneous power,   p(t)=v(t) i(t)'), xlabel('\omegat, degree')
 vv=axis; vv(4); yv=1.3*vv(4);
 if Q < 0
 text(0, yv, ['Complex power S = ', num2str(P), ' -j ', abs(num2str(Q)), ' VA'])
else
 text(0, yv, ['Complex power S = ', num2str(P), ' + j ', num2str(Q), ' VA'])
end
 axes(handles.praxes) % Select the proper axes
plot(wt, pr, 'm', wt, PP, 'm', wt0, xline, 'k'), grid

if thetav < 0 
title(['      pr(t)=',num2str(P),'[1+cos2(\omegat  ', num2str(thetav),')]','       P=', num2str(P),' W'])
else
title(['      pr(t)=',num2str(P),'[1+cos2(\omegat + ', num2str(thetav),')]','       P=', num2str(P),' W'])
end
xlabel('\omegat, deree')   

axes(handles.pxaxes) % Select the proper axes
plot(wt, px, 'm', wt0, xline,'k'), grid
if thetav < 0 
title(['      px(t)=',num2str(Q),'sin2(\omegat  ', num2str(thetav),')','         Q=', num2str(Q),' Var'])
else
title(['      px(t)=',num2str(Q),'sin2(\omegat + ', num2str(thetav),')','         Q=', num2str(Q),' Var'])
end

xlabel('\omegat, degree')



% --------------------------------------------------------------------
function varargout = pushbutton3_Callback(h, eventdata, handles, varargin)

figure(chp2ex1Info)
% --------------------------------------------------------------------
function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)
close all


% --- Executes during object creation, after setting all properties.
function Vm_CreateFcn(hObject, eventdata, handles)
% hObject    handle to Vm (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function thetav_CreateFcn(hObject, eventdata, handles)
% hObject    handle to thetav (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function Z_CreateFcn(hObject, eventdata, handles)
% hObject    handle to Z (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function gama_CreateFcn(hObject, eventdata, handles)
% hObject    handle to gama (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end









chp2ex1info.fig
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chp2ex1Info.m

function varargout = chp2ex1Info(varargin)
% CHP2EX1INFO Application M-file for chp2ex1Info.fig
%    FIG = CHP2EX1INFO launch chp2ex1Info GUI.
%    CHP2EX1INFO('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 29-Mar-2002 21:32:05

if nargin == 0  % LAUNCH GUI
	fig = openfig(mfilename,'reuse');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

axes(handles.axesInfo)    % Select the proper axes
axis off
str1(1) = {'\bf Real and Reactive Power'};
str2(1)={['The instantaneous voltage v(t) = V_m cos(\omegat + \theta_v) applied to a load    '
          '|Z|\angle \theta results in the instantaneous current given by                    '  
          'i(t) =  I_m cos (\omega t + \theta_i). The instantaneous power p(t) delivered to  '
          'the load is the product of voltage v(t) and current i(t) given by                 '
          '                                                                                  '
          '     p(t) = v(t) i(t) = V_m I_m cos(\omega t + \theta_v)cos(\omega t + \theta_i)  '
          'With the help of trigonometric identity, the instantaneous power p(t) is resolved '
          'into two components. The first component is                                       '
          '                                                                                  '
          '      p_R(t) = | V | | I | cos\theta [ 1 + cos2(\omega t + \theta_v) ]            '
          'and the second component is                                                       '                                              
          '                                                                                  '
          '      p_X (t) = | V | | I | sin\theta sin2(\omega t + \theta_v)                   '
          'where V and I are the rms values of the voltage and current and                   '
          '\theta = (\theta_v - \theta_i) is the angle between voltage and current, or the   '
          'impedance angle. \theta is positive if the load is inductive, (i.e., current is   '
          'lagging the voltage) and \theta is negative if the load is capacitive (i.e.,      '
          'current is leading the voltage). The average value of p_R(t) is                   ']};
str3(1)= {'     P = | V | | I | cos\theta   W                                                '};
str4(1)={['This is the power absorbed by the resistive component of the load and is also     '                                                                                 
          'referred to as the active power or real power. p_x(t) which has a frequency twice '
          'that of the source accounts for power oscillating into and out of the load beacuse'
          'of the reactive element (inductive or capacitive). The amplitude of this pulsating'
          'power is called reactive power and is designated by Q.                            ']};
str5(1)= {'     Q = | V |  | I | sin \theta  var                                             '};    
str6(1)={['In inductive load, current lags the voltage, \theta = (\theta_v - \theta_i) > 0   '
          'and Q is positive; whereas, for capacitive load, current is leading the voltage,  '         
          '\theta  = (\theta_v - \theta_i) < 0 and Q is negative.                            ']};
str7(1)={['Run this example for positive, zero, and negative values of \theta and see its    '
          'effect on the p_x(t) plot and the sign of Q.                                      ']};
        
  
  
text(0.2, 1,  str1, 'FontSize', 14, 'color', [0 0 0.502]) 
text(0,  .675, str2, 'FontSize', 10, 'color', [0 0 0.502]) 
text(0,  .37, str3, 'FontSize', 10, 'color', [1 0 0]) 
text(0,   .265, str4, 'FontSize', 10, 'color', [0 0 00.502]) 
text(0,  .175, str5, 'FontSize', 10, 'color', [1 0 0]) 
text(0,   .1, str6, 'FontSize', 10, 'color', [0 0 0.502])  
text(0,    0, str7, 'FontSize', 10, 'color', [0  .4 0])  
 %text(0.36, -3.55,'\bf\copyright', 'FontSize', 10, 'co6lor',[1 0 0])
	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.
% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

close
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chp2ex6gui.m

function varargout = chp2ex6gui(varargin)
% CHP2EX6GUI Application M-file 
%    FIG = CHP2EX6GUI launch PowerDir GUI.
%    CHP2EX6GUI('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 06-May-2007 10:05:18
%warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI
	fig = openfig(mfilename,'new');

	% Use system color scheme for figure:
	set(fig,'Color',get(0,'defaultUicontrolBackgroundColor'));

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

% --------------------------------------------------------------------
%axes(handles.Cktaxes1)    % Select the proper axes

x1=[-.2  -.2 .325   .35   .40  .45  .50  .55  .60  .625   .70];
y1=[0.6  1.0  1.0    1.05  .95  1.05  .95  1.05 .95  1       1 ];
x2=[-.2  -.2  1.5  1.5];
y2=[0.4  0    0    .4];

th=0:.005:2*pi;
x=-.2+0.1*cos(th);
y=0.5 +0.1*sin(th);
tho=0:.005:pi;
xo=0.05*cos(tho);
yo= 1 +.05*sin(tho);
xla=0.75+xo;
xlb=0.85+xo;
xlc=0.95+xo;
xl1=[1  1.5  1.5]; 
%xl1=[1  1.1  1.1]; 
yl1=[1   1   0.6];
xl2=[0.8  .8]; yl2=[0.7 1];
xc1=[1.05  1.15]; yc1=[0.45  0.45]; yc2=[0.55 0.55];
plot(x1, y1,'b', x2,y2,'b','erasemode','none')
hold on
plot(x,y)     %circle
plot(xla,yo),plot(xlb, yo), 
plot(xlc, yo)
plot(xl1,yl1,'b')  % vertical line
plot(x+1.7,y)     %circle
axis off
text(-.05, .5, 'V_1=|V_1|\angle\delta_1')
text(.8, .5, 'V_2=|V_2|\angle\delta_2')
text(0.45, 1.15, 'R + j*X')
text(-.225,.525,'\pm')
text(1.4965,.525,'\pm')
text(1.3, 1.1,'\leftarrow', 'color',[1 0 0])
text(1.3,1.2, 'i_{21}', 'color',[1 0 0])
text(-.1,1.2,'i_{12}', 'color',[1 0 0])
text(-.1, 1.1,'\rightarrow', 'color',[1 0 0])
hold off   
 
	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

% --------------------------------------------------------------------
function varargout = slider1_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
NewVal = get(h,'Value');
set(handles.edita1Min,'String',NewVal);

function varargout = edita1Min_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = slider2_Callback(h, eventdata, handles, varargin)
NewVal = get(h,'Value');
set(handles.edita1Max,'String',NewVal);

% --------------------------------------------------------------------
function varargout = edita1Max_Callback(h, eventdata, handles, varargin)


% --------------------------------------------------------------------
function varargout = editdel_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = slider3_Callback(h, eventdata, handles, varargin)
NewVal = get(h,'Value');
set(handles.X_minedit,'String',NewVal);


% --------------------------------------------------------------------
function varargout = X_minedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = slider4_Callback(h, eventdata, handles, varargin)
NewVal = get(h,'Value');
set(handles.X_maxedit,'String',NewVal);

% --------------------------------------------------------------------
function varargout = X_maxedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = dvedit_Callback(h, eventdata, handles, varargin)



% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

axes(handles.Paxes2)    % Select the proper axes

E1Handle=findobj('Tag','E1edit');
E1=eval(get(E1Handle,'String'));
E2Handle=findobj('Tag','E2edit');
E2=eval(get(E2Handle,'String'));
a1Handle=findobj('Tag','a1edit');
a1=eval(get(a1Handle,'String'));
a2Handle=findobj('Tag','a2edit');
a2=eval(get(a2Handle,'String'));
delta1=a1; delta2=a2;
ZHandle=findobj('Tag','Zedit');
Z=eval(get(ZHandle,'String'));

delHandle=findobj('Tag','editdel');
del=eval(get(delHandle,'String'));
a1MinHandle=findobj(gcbf,'Tag','edita1Min');
a1Min=eval(get(a1MinHandle,'String'));
Min= get(handles.slider1,'Min'); Max= get(handles.slider1,'Max');
if a1Min < Min
    a1Min=Min;
else
end
if a1Min > Max
    a1Min =Max;
else
end
set(handles.edita1Min,'String',a1Min);
a1MaxHandle=findobj(gcbf,'Tag','edita1Max');
a1Max=eval(get(a1MaxHandle,'String'));
Min= get(handles.slider2,'Min'); Max= get(handles.slider2,'Max');
if a1Max < Min
    a1Max=Min;
else
end
if a1Max > Max
    a1Max =Max;
else
end
set(handles.edita1Max,'String',a1Max);

a1=(a1Min:del:a1Max)';

a1r = a1*pi/180;                       % convert degree to radian
k=length(a1);
a2=ones(k,1)*a2;        % create col. array of same length for a2
a2r = a2*pi/180;                       % convert degree to radian
V1=E1.*cos(a1r) + j*E1.*sin(a1r);
V2=E2.*cos(a2r) + j*E2.*sin(a2r);
I12 = (V1 - V2)./Z;  I21=-I12;
S1= V1.*conj(I12);  P1 = real(S1);  Q1 = imag(S1);
S2= V2.*conj(I21);  P2 = real(S2);  Q2 = imag(S2);
SL= S1+S2;        PL = real(SL);  QL = imag(SL);
Result1=[a1, P1,  P2, PL];
disp('  ')
fprintf('\t delta_1 \t  \t  P_1  \t \t  \t  P_2 \t \t \t  P_L \n')
fprintf('\t %6.2f \t %10.3f \t %10.3f \t %10.3f\n', Result1')
plot(a1, P1,  a1, P2,  a1, PL), grid
%text(-26, -550, 'P_1'), text(-26, 600,'P_2'), text(-26, 115, 'P_L')
legend('P_1', 'P_2', 'P_L', 1)
xlabel('Source #1 Voltage Phase Angle, \delta_1'), ylabel('P, Watts')

title([' |V_1| = ',num2str(E1), '     |V_2| = ', num2str(E2) ,'    \delta_2 = ', num2str(delta2), '    \delta_1 is changed from ', num2str(a1Min), ' to ', num2str(a1Max)])



% --------------------------------------------------------------------
%function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)

axes(handles.Qaxes3)    % Select the proper axes
E1Handle=findobj('Tag','E1edit');
E1=eval(get(E1Handle,'String'));
E2Handle=findobj('Tag','E2edit');
E2=eval(get(E2Handle,'String'));
E1C=E1;  E2C=E2;
a1Handle=findobj('Tag','a1edit');
a1=eval(get(a1Handle,'String'));
a2Handle=findobj('Tag','a2edit');
a2=eval(get(a2Handle,'String'));
ZHandle=findobj('Tag','Zedit');
Z=eval(get(ZHandle,'String'));


X_minHandle=findobj('Tag','X_minedit');
X_min=eval(get(X_minHandle,'String'));
X_maxHandle=findobj('Tag','X_maxedit');
X_max=eval(get(X_maxHandle,'String'));
dvHandle=findobj('Tag','dvedit');
dv=eval(get(dvHandle,'String'));
Min= get(handles.slider3,'Min'); Max= get(handles.slider3,'Max');
if X_min < Min
    X_min=Min;
else
end
if X_min > Max
    X_min =Max;
else
end
set(handles.X_minedit,'String', X_min);

X_maxHandle=findobj(gcbf,'Tag','X_maxedit');
X_max=eval(get(X_maxHandle,'String'));
Min= get(handles.slider4,'Min'); Max= get(handles.slider4,'Max');
if X_max < Min
    X_max=Min;
else
end
if X_max > Max
    X_max =Max;
else
end
set(handles.X_maxedit,'String', X_max);


% line impedance
E1 = (X_min/100*E1:dv:E1*X_max/100)';          % Change E1 form 75% to 1oo% E1
a1r = a1*pi/180;                    % convert degree to radian
k = length(E1);
E2 = ones(k,1)*E2;   % create col. array of same length for E2
a2r = a2*pi/180;                    % convert degree to radian
V1=E1.*cos(a1r) + j*E1.*sin(a1r);
V2=E2.*cos(a2r) + j*E2.*sin(a2r);
I12 = (V1 - V2)./Z;  I21=-I12;
S1= V1.*conj(I12);  P1 = real(S1);  Q1 = imag(S1);
S2= V2.*conj(I21);  P2 = real(S2);  Q2 = imag(S2);
SL= S1+S2;        PL = real(SL);  QL = imag(SL);
Result2=[E1, Q1,  Q2, QL];
%disp('           E1         Q-1          Q-2         Q-L ')
%disp(Result1)

fprintf('\n\n \t   V_1 \t  \t      Q_1  \t \t  \t  Q_2 \t \t \t  Q_L \n')
fprintf('\t %6.2f \t %10.3f \t %10.3f \t %10.3f\n', Result2')

plot(E1, Q1,  E1, Q2,  E1, QL), grid
xlabel(' Source #1 Voltage Magnitude'), ylabel(' Q,  var')
%text(112.5, -180, 'Q2')
%text(112.5,  5,'QL'), text(112.5, 197, 'Q1')
legend('Q_1', 'Q_2', 'Q_L', 1)
title([' \delta_1 = ',num2str(delta1), '     |V_2| = ', num2str(E2C) ,'    \delta_2 = ', num2str(delta2), '    |V_1| is changed from ', num2str(X_min*E1C/100), ' to ', num2str(X_max*E1C/100)])
% --------------------------------------------------------------------
function varargout = pushbutton3_Callback(h, eventdata, handles, varargin)

figure(chp2ex6info)
% --------------------------------------------------------------------
function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)
close all



function E1edit_Callback(hObject, eventdata, handles)
% hObject    handle to E1edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of E1edit as text
%        str2double(get(hObject,'String')) returns contents of E1edit as a double


% --- Executes during object creation, after setting all properties.
function E1edit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to E1edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end



function a1edit_Callback(hObject, eventdata, handles)
% hObject    handle to a1edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of a1edit as text
%        str2double(get(hObject,'String')) returns contents of a1edit as a double


% --- Executes during object creation, after setting all properties.
function a1edit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to a1edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end



function E2edit_Callback(hObject, eventdata, handles)
% hObject    handle to E2edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of E2edit as text
%        str2double(get(hObject,'String')) returns contents of E2edit as a double


% --- Executes during object creation, after setting all properties.
function E2edit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to E2edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end



function a2edit_Callback(hObject, eventdata, handles)
% hObject    handle to a2edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of a2edit as text
%        str2double(get(hObject,'String')) returns contents of a2edit as a double


% --- Executes during object creation, after setting all properties.
function a2edit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to a2edit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end



function Zedit_Callback(hObject, eventdata, handles)
% hObject    handle to Zedit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of Zedit as text
%        str2double(get(hObject,'String')) returns contents of Zedit as a double


% --- Executes during object creation, after setting all properties.
function Zedit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to Zedit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function slider1_CreateFcn(hObject, eventdata, handles)
% hObject    handle to slider1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray background.
if isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor',[.9 .9 .9]);
end


% --- Executes during object creation, after setting all properties.
function edita1Min_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edita1Min (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function slider2_CreateFcn(hObject, eventdata, handles)
% hObject    handle to slider2 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray background.
if isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor',[.9 .9 .9]);
end


% --- Executes during object creation, after setting all properties.
function edita1Max_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edita1Max (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function editdel_CreateFcn(hObject, eventdata, handles)
% hObject    handle to editdel (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function slider3_CreateFcn(hObject, eventdata, handles)
% hObject    handle to slider3 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray background.
if isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor',[.9 .9 .9]);
end


% --- Executes during object creation, after setting all properties.
function X_minedit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to X_minedit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function slider4_CreateFcn(hObject, eventdata, handles)
% hObject    handle to slider4 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: slider controls usually have a light gray background.
if isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor',[.9 .9 .9]);
end


% --- Executes during object creation, after setting all properties.
function X_maxedit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to X_maxedit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes during object creation, after setting all properties.
function dvedit_CreateFcn(hObject, eventdata, handles)
% hObject    handle to dvedit (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
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chp2ex6info.m

function varargout = chp2ex6info(varargin)
% CHP2EX6INFO Application M-file for chp2ex1Info.fig
%    FIG = CHP2EX6INFO launch chp2ex1Info GUI.
%    CHP2EX6INFO('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 29-Mar-2002 21:32:05
 
if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

axes(handles.axesInfo)    % Select the proper axes
axis off
str1(1) = {'\bf Complex Power Flow'};
str2(1)= {['This example concerns the direction of real and reactive power flow between two sources       '
           'connected by a line of impedance  Z = R + j X  \Omega. For the assumed direction of current   ' 
           'I_{12} = [ | V_1 | \angle \delta_1 - | V_2 |\angle \delta_2 ] / | Z | \angle \gamma           '
           'The complex power S_{12} = P_1 + j Q_1 = V_1 I_{12}^*. Writing all the phasors in polar form, '
           'substituting for I_{12}^* and separating the real and imaginary components results in         '
           '                                                                                              '
           'P_{12} = | V_1|^2 / | Z | cos\gamma - | V_1|  | V_2 | /| Z | cos(\gamma + \delta_1 - \delta_2)'
           'Q_{12} = | V_1|^2 / | Z | sin\gamma - | V_1|  | V_2 | /| Z | sin(\gamma + \delta_1 - \delta_2)'
           'Power system transmission lines have small resistance compared to                             '
           'the reactance.  Assuming R = 0 (i.e., Z = X \angle 90^\circ), the above equations become      ']};
str3(1)= {['    P_{12} = | V_1 | | V_2 | /{ X}  sin(\delta_1 -\delta_2)                                   '
           '    Q_{12} = | V_1 | / {X} [ | V_1| - |V_2| cos( \delta_1 - \delta_2) ]                       ']};
str4(1)= {['From the above results, for a typical power system with small R/X ratio, it can be observed   '
           'that small changes in \delta_1 or \delta_2 will have a significant effect on the real power   '
           'flow, while small changes in voltage magnitudes will not have appreciable effect on the real  ' 
           'power flow. Therefore, the flow of real power on a transmission line is governed mainly by    '
           'the angle difference of the terminal voltages (i.e., P_{12} \propto sin \delta ),             '
           'where \delta = \delta_1 - \delta_2.  If V_1 leads V_2, \delta is positive and the real power  ' 
           'flows from nodes 1 to 2. If V_1 lags V_2, \delta is negative and power flows from nodes 2 to 1'
           'Also, from Q_{12} it can be seen that for small \delta the reactive power flow is determined  '
           'by the magnitude difference of terminal voltages, i.e., Q \propto (| V_2| - | V_1).           ']}; 
str5(1)= {['Sweep \delta_1 with \delta_2 , | V_1| and | V_2|  kept constant and see the effect on the     '
           'direction of real power flow. Also, sweep | V_1| with | V_2|, | \delta_1|, and | \delta_2|    '
           'constant and observe the effect on the direction of the reactive power flow.                  ']};

   
   
   
text(0.2,  1,  str1, 'FontSize', 14, 'color', [0 0 0.502]) 
text(0,  .775, str2, 'FontSize', 10, 'color', [0 0 0.502]) 
text(0,  .535,  str3, 'FontSize', 10, 'color', [1 0 0]) 
text(0,  .315, str4, 'FontSize', 10, 'color', [0 0  0.502]) 
text(0,    0.075, str5, 'FontSize', 10, 'color', [0  .4 0])  
 %text(0.36, -3.55,'\bf\copyright', 'FontSize', 10, 'co6lor',[1 0 0])

 if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.



% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

close
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doublecircuitsh.m

function varargout = doublecircuitsh(varargin)
% DOUBLECIRCUITSH Application M-file for SingleCircuit.fig
%    FIG = DOUBLECIRCUITSH launch SingleCircuit GUI.
%    DOUBLECIRCUITSH('callback_name', ...) invoke the named callback.
 
% Last Modified by GUIDE v2.0 22-Mar-2002 09:35:52
warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');
	
	% Use system color scheme for figure:
	set(fig,'Color',get(0,'defaultUicontrolBackgroundColor'));

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

%axes(handles.doubleCktAxes3) % Select the proper axes
r=.5;
th=0:.01:2*pi;
x=r*cos(th); y=r*sin(th);
plot(x, y+12, 'b', x+6, y+12, 'b', x+12, y+12,'b')
hold on 
quiver(2,12, -1.5,0,'b'), quiver(4,12, 1.5,0,'b')
quiver(8,12, -1.5,0,'b'), quiver(10.0,12, 1.5,0,'b')
quiver(1.5,9, -1.5,0,'b'), quiver(10.5,9, 1.5,0,'b')
text(2.25,12,'D_{12}','Color','b'), text(8.25,12,'D_{23}','Color','b'), text(5.75,9,'D_{13}', 'Color','b')
text(0 ,13.5,'a','Color','b'), text(5.75, 13.5, 'b','Color','b'), text(11.75,13.5,'c','Color','b')

quiver(14.5,12, -2.5,0,'m'), quiver(19.5,12, 2.5,0,'m')
text(17 ,12,'S_{11}','Color','m')
plot([18 18],[13 18], '-.')

plot([18 18],[0 11.5], '-.')
plot(x+22, y+12, 'r', x+28, y+12, 'r', x+34, y+12,'r')
quiver(24,12, -1.5,0,'r'), quiver(26,12, 1.5,0,'r')
quiver(30,12, -1.5,0,'r'), quiver(32.0,12, 1.5,0,'r')
quiver(23.5,9, -1.5,0,'r'), quiver(32.5,9, 1.5,0,'r')
text(24.25,12,'D_{12}','Color','r'), text(30.25,12,'D_{23}','Color','r'), text(27.75,9,'D_{13}', 'Color','r')
text(21.75 ,13.5,'c\prime','Color','r'), text(27.75, 13.5, 'b\prime','Color','r'), text(33.75,13.5,'a\prime','Color','r')
text(21.75 ,14.5,'a\prime','Color','b'), text(27.75, 14.5, 'b\prime','Color','b'), text(33.75,14.5,'c\prime','Color','b')
axis('equal')
axis([-1, 35, 1 ,23])
axis off
  
	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


% --------------------------------------------------------------------
function varargout = MeterEdit_Callback(h, eventdata, handles, varargin)
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
if M==1
   F=0;
   set(Mhandle, 'Value', 1);  on = (handles.MeterEdit);
   set(Fhandle, 'Value', 0);  off =(handles.FootEdit);
  else 
   set(Mhandle, 'Value', 0); off = (handles.MeterEdit);
   set(Fhandle, 'Value', 1) ; on = (handles.FootEdit);
end  
% --------------------------------------------------------------------
function varargout = FootEdit_Callback(h, eventdata, handles, varargin)
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
if F==1
    M=0;
    set(Fhandle, 'Value', 1);  on = (handles.FootEdit);
    set(Mhandle, 'Value', 0);  off =(handles.MeterEdit);
    
 else 
    set(Fhandle, 'Value', 0);  off = (handles.FootEdit);
    set(Mhandle, 'Value', 1);  on  =(handles.MeterEdit);
   
  M=1; 
end 
% --------------------------------------------------------------------
function varargout = nph1Edit_Callback(h, eventdata, handles, varargin)
nph1handle=findobj(gcbf,'Tag','nph1Edit');
nph1=get(nph1handle,'Value');
nph2handle=findobj(gcbf,'Tag','nph2Edit');
nph2=get(nph2handle,'Value');
if nph1==1
    nph2=0;
    set(nph1handle, 'Value', 1);  on = (handles.nph1Edit);
    set(nph2handle, 'Value', 0);  off =(handles.nph2Edit);
    
 else 
    set(nph1handle, 'Value', 0);  off = (handles.nph1Edit);
    set(nph2handle, 'Value', 1);  on  =(handles.nph2Edit);
end 
% --------------------------------------------------------------------
function varargout = nph2Edit_Callback(h, eventdata, handles, varargin)
nph1handle=findobj(gcbf,'Tag','nph1Edit');
nph1=get(nph1handle,'Value');
nph2handle=findobj(gcbf,'Tag','nph2Edit');
nph2=get(nph2handle,'Value');
if nph2==1
    nph1=0;
    set(nph2handle, 'Value', 1);  on = (handles.nph2Edit);
    set(nph1handle, 'Value', 0);  off =(handles.nph1Edit);
    
 else 
    set(nph2handle, 'Value', 0);  off = (handles.nph2Edit);
    set(nph1handle, 'Value', 1);  on  =(handles.nph1Edit);
   
  nph1=1; 
end 


% --------------------------------------------------------------------
function varargout = CmEdit_Callback(h, eventdata, handles, varargin)
Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
if Cm==1
   In=0;
   set(Cmhandle, 'Value', 1);  on = (handles.CmEdit);
   set(Inhandle, 'Value', 0);  off =(handles.InEdit); 
  else 
   set(Cmhandle, 'Value', 0); off = (handles.CmEdit);
   set(Inhandle, 'Value', 1) ; on = (handles.InEdit);
end  

% --------------------------------------------------------------------
function varargout = InEdit_Callback(h, eventdata, handles, varargin)
Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
if In==1
    Cm=0;
    set(Inhandle, 'Value', 1);  on = (handles.InEdit);
    set(Cmhandle, 'Value', 0);  off =(handles.CmEdit);
    
 else 
    set(Inhandle, 'Value', 0);  off = (handles.InEdit);
    set(Cmhandle, 'Value', 1);  on  =(handles.CmEdit);
   
  Cm=1; 
end 


% --------------------------------------------------------------------
function varargout = D_12Edit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = D_23Edit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = D_13Edit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = S_11Edit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = diaEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = DsEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = nbEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = dEdit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = pushbutton5_Callback(h, eventdata, handles, varargin)
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
%disp([M,F])  %%%%%%%%%%%%%%%%%%

nph1handle=findobj(gcbf,'Tag','nph1Edit');
nph1=get(nph1handle,'Value');
nph2handle=findobj(gcbf,'Tag','nph2Edit');
nph2=get(nph2handle,'Value');

%disp([ nph1, nph2])  %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
%disp([Cm In])  %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

S11Handle=findobj(gcbf,'Tag','S_11Edit');
S11=eval(get(S11Handle,'String'));

D12Handle=findobj(gcbf,'Tag','D_12Edit');
D12=eval(get(D12Handle,'String'));
D23Handle=findobj(gcbf,'Tag','D_23Edit');
D23=eval(get(D23Handle,'String'));
D13Handle=findobj(gcbf,'Tag','D_13Edit');
D13=eval(get(D13Handle,'String'));

diaHandle=findobj(gcbf,'Tag','diaEdit');
dia=eval(get(diaHandle,'String'));

DsHandle=findobj(gcbf,'Tag','DsEdit');
Ds=eval(get(DsHandle,'String'));

nbHandle=findobj(gcbf,'Tag','nbEdit');
nb=eval(get(nbHandle,'String'));

dHandle=findobj(gcbf,'Tag','dEdit');
d=eval(get(dHandle,'String'));

r=dia/2;   

if nb == 1 || nb==0 , Dsb = Ds;  rb = r;
elseif nb == 2, Dsb = (d*Ds)^(1/2); rb = (d*r)^(1/2);
elseif nb == 3, Dsb = (d^2*Ds)^(1/3); rb = (d^2*r)^(1/3);
elseif nb == 4, Dsb = 2^0.125*(d^3*Ds)^(1/4); rb = 2^0.125*(d^3*r)^(1/4);
end    

    
if M==1 && F==0
    if Cm==1 && In==0
        r=r/100; Dsb=Dsb/100; rb=rb/100;
    elseif Cm==0 &&  In==1
        r=2.54*r/100; Dsb=2.54*Dsb/100; rb=2.54*rb/100;
    end
elseif M==0 && F==1
    if Cm==0 && In==1
        r=r/12; Dsb=Dsb/12; rb=rb/12; 
    elseif Cm==1 && In==0
        r=r/(2.54)*12; Dsb=Dsb/(2.54*12); rb=rb/(2.54*12);
    end
end
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%5

   a1 = -(D13+S11/2);
   b1 = -(D23+S11/2);
   c1 = -S11/2;
     if nph1 == 1
     a2 = S11/2;
     b2 = D12+S11/2;
     c2 = D13+S11/2;
     elseif nph2 == 1
     a2 = D13+S11/2;
     b2 = D12+S11/2;
     c2 = S11/2;
     end

       Da1b1 = abs(a1 - b1);   Da1b2 = abs(a1 - b2);
       Da1c1 = abs(a1 - c1);   Da1c2 = abs(a1 - c2);
       Db1c1 = abs(b1 - c1);   Db1c2 = abs(b1 - c2);

       Da2b1 = abs(a2 - b1);   Da2b2 = abs(a2 - b2);
       Da2c1 = abs(a2 - c1);   Da2c2 = abs(a2 - c2);
       Db2c1 = abs(b2 - c1);   Db2c2 = abs(b2 - c2);

       Da1a2 = abs(a1 - a2);
       Db1b2 = abs(b1 - b2);
       Dc1c2 = abs(c1 - c2);
       DAB=(Da1b1*Da1b2* Da2b1*Da2b2)^0.25;
       DBC=(Db1c1*Db1c2*Db2c1*Db2c2)^.25;
       DCA=(Da1c1*Da1c2*Da2c1*Da2c2)^.25;
       GMD=(DAB*DBC*DCA)^(1/3);
   

DSA=sqrt(Dsb*Da1a2);      rA = sqrt(rb*Da1a2);
DSB=sqrt(Dsb*Db1b2);      rB = sqrt(rb*Db1b2);
DSC=sqrt(Dsb*Dc1c2);      rC = sqrt(rb*Dc1c2);
GMRL=(DSA*DSB*DSC)^(1/3); GMRC = (rA*rB*rC)^(1/3);

L=0.2*log(GMD/GMRL);
C=0.0556/log(GMD/GMRC);
assignin('base', 'L',L);
assignin('base', 'Cap',C);
axes(handles.axes3)    % Select the proper axes
if F==1 && M==0
cla
axes(handles.axes3)    % Select the proper axes
axis off   
text(0, 1, ['Geometric Mean Distance, GMD = ', num2str(GMD),' ft'], 'color', [0 0 1], 'erasemode','background')             
text(0, .8, ['Geometric Mean Raduis,  GMR_L = ', num2str(GMRL), ' ft'], 'color', [0 0 1], 'erasemode','background')
text(0, .6, ['Geometric Mean Raduis, GMR_C = ', num2str(GMRC), ' ft'], 'color', [0 0 1], 'erasemode','background')
text(0, .3, ['Inductance per phase              L = ', num2str(L), ' mH/Km'], 'color', [0 0 1], 'erasemode','background')
text(0, .1, ['Capacitance (phase to neutral) C = ', num2str(C), ' \muF/Km'], 'color', [0 0 1], 'erasemode','background')
text(0,0, ' ')
elseif F==0 && M==1
cla
axes(handles.axes3)    % Select the proper axes
axis off   
text(0, 1, ['Geometric Mean Distance, GMD = ', num2str(GMD), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .8, ['Geometric Mean Raduis,  GMR_L = ', num2str(GMRL), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .6, ['Geometric Mean Raduis, GMR_C = ', num2str(GMRC), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .3, ['Inductance per phase              L = ', num2str(L), ' mH/Km'], 'color', [0 0 1], 'erasemode','background')
text(0, .1, ['Capacitance (phase to neutral) C = ', num2str(C), ' \muF/Km'], 'color', [0 0 1], 'erasemode','background')

text(0,0, ' ')
end

% --------------------------------------------------------------------
function varargout = pushbutton6_Callback(h, eventdata, handles, varargin)
close
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doublecircuitsv.m

function varargout = doublecircuitsv(varargin)
% DOUBLECIRCUITSV Application M-file for SingleCircuit.fig
%    FIG = DOUBLECIRCUITSV launch SingleCircuit GUI.
%    DOUBLECIRCUITSV('callback_name', ...) invoke the named callback.
 
% Last Modified by GUIDE v2.0 18-Mar-2002 15:57:22
warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI
	fig = openfig(mfilename,'new');
	
	% Use system color scheme for figure:
	set(fig,'Color',get(0,'defaultUicontrolBackgroundColor'));

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

%axes(handles.doubleCktAxes2) % Select the proper axes
r=.5;
th=0:.01:2*pi;
x=r*cos(th); y=r*sin(th);
plot(x+5,y+25,'b', x+16, y+25,'r')
hold on
%%grid
plot(x+3, y+15, 'b', x+18, y+15 , 'r')
plot(x+7, y+7, 'b', x+14, y+7 , 'r')


plot([10.5, 10.5],[3, 5.75],'-.')
plot([10.5, 10.5],[8, 14.],'-.')
plot([10.5, 10.5],[16, 24],'-.')

plot([10.5, 10.5],[26, 27],'-.')

axis('equal')
axis([0, 26, 1 ,26])
quiver(8.5,25, -3.5,0,'b'), quiver(12.5, 25, 3.5,0,'b')
text(10, 25,'S_{11}', 'Color', 'b')
quiver(6.5,15, -3.5,0,'b'), quiver(14.5, 15, 3.5,0,'b')
text(10, 15,'S_{22}', 'Color', 'b')
quiver(9,7, -2,0,'b'), quiver(12, 7, 2,0,'b')
text(10, 7,'S_{33}', 'Color','b')
quiver(5, 21.5, 0, 3.5 ,'m'), quiver(5, 18, 0 ,-3.5,'m')
text(4.5, 20,'H_{12}','Color', 'm')
quiver(7, 12, 0, 3.5 , 'm'), quiver(7, 10.5, 0 ,-3.5,'m')
text(6.5, 11,'H_{23}', 'Color', 'm')
text(3.5,25,'a', 'Color','b'), text(17,25,'c\prime', 'Color', 'r'), text(18,25,'a\prime', 'Color', 'b') 
text(1.5, 15,'b', 'Color','b'), text(19, 15,'b\prime', 'Color', 'r'), text(20, 15,'b\prime', 'Color', 'b') 
text(5.5, 7, 'c', 'Color','b'), text(15, 7, 'a\prime', 'Color', 'r'), text(16, 7, 'c\prime', 'Color', 'b'), 
 axis off
  
	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

%axes(handles.ResultAxes)    % Select the proper axes


% --------------------------------------------------------------------
function varargout = MeterEdit_Callback(h, eventdata, handles, varargin)
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
if M==1
   F=0;
   set(Mhandle, 'Value', 1);  on = (handles.MeterEdit);
   set(Fhandle, 'Value', 0);  off =(handles.FootEdit);
  else 
   set(Mhandle, 'Value', 0); off = (handles.MeterEdit);
   set(Fhandle, 'Value', 1) ; on = (handles.FootEdit);
end  
% --------------------------------------------------------------------
function varargout = FootEdit_Callback(h, eventdata, handles, varargin)
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
if F==1
    M=0;
    set(Fhandle, 'Value', 1);  on = (handles.FootEdit);
    set(Mhandle, 'Value', 0);  off =(handles.MeterEdit);
    
 else 
    set(Fhandle, 'Value', 0);  off = (handles.FootEdit);
    set(Mhandle, 'Value', 1);  on  =(handles.MeterEdit);
   
  M=1; 
end 
% --------------------------------------------------------------------
function varargout = nph1Edit_Callback(h, eventdata, handles, varargin)
nph1handle=findobj(gcbf,'Tag','nph1Edit');
nph1=get(nph1handle,'Value');
nph2handle=findobj(gcbf,'Tag','nph2Edit');
nph2=get(nph2handle,'Value');
if nph1==1
    nph2=0;
    set(nph1handle, 'Value', 1);  on = (handles.nph1Edit);
    set(nph2handle, 'Value', 0);  off =(handles.nph2Edit);
    
 else 
    set(nph1handle, 'Value', 0);  off = (handles.nph1Edit);
    set(nph2handle, 'Value', 1);  on  =(handles.nph2Edit);
end 
% --------------------------------------------------------------------
function varargout = nph2Edit_Callback(h, eventdata, handles, varargin)
nph1handle=findobj(gcbf,'Tag','nph1Edit');
nph1=get(nph1handle,'Value');
nph2handle=findobj(gcbf,'Tag','nph2Edit');
nph2=get(nph2handle,'Value');
if nph2==1
    nph1=0;
    set(nph2handle, 'Value', 1);  on = (handles.nph2Edit);
    set(nph1handle, 'Value', 0);  off =(handles.nph1Edit);
    
 else 
    set(nph2handle, 'Value', 0);  off = (handles.nph2Edit);
    set(nph1handle, 'Value', 1);  on  =(handles.nph1Edit);
   
  nph1=1; 
end 


% --------------------------------------------------------------------
function varargout = CmEdit_Callback(h, eventdata, handles, varargin)
Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
if Cm==1
   In=0;
   set(Cmhandle, 'Value', 1);  on = (handles.CmEdit);
   set(Inhandle, 'Value', 0);  off =(handles.InEdit); 
  else 
   set(Cmhandle, 'Value', 0); off = (handles.CmEdit);
   set(Inhandle, 'Value', 1) ; on = (handles.InEdit);
end  

% --------------------------------------------------------------------
function varargout = InEdit_Callback(h, eventdata, handles, varargin)
Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
if In==1
    Cm=0;
    set(Inhandle, 'Value', 1);  on = (handles.InEdit);
    set(Cmhandle, 'Value', 0);  off =(handles.CmEdit);
    
 else 
    set(Inhandle, 'Value', 0);  off = (handles.InEdit);
    set(Cmhandle, 'Value', 1);  on  =(handles.CmEdit);
   
  Cm=1; 
end 


% --------------------------------------------------------------------
function varargout = S_11Edit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = S_22Edit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = S_33Edit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = H_12Edit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = H_23Edit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = diaEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = DsEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = nbEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = dEdit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------

% --------------------------------------------------------------------
function varargout = pushbutton3_Callback(h, eventdata, handles, varargin)

Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
%disp([M,F])  %%%%%%%%%%%%%%%%%%

nph1handle=findobj(gcbf,'Tag','nph1Edit');
nph1=get(nph1handle,'Value');
nph2handle=findobj(gcbf,'Tag','nph2Edit');
nph2=get(nph2handle,'Value');

%disp([ nph1, nph2])  %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
%disp([Cm In])  %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

S11Handle=findobj(gcbf,'Tag','S_11Edit');
S11=eval(get(S11Handle,'String'));

S22Handle=findobj(gcbf,'Tag','S_22Edit');
S22=eval(get(S22Handle,'String'));

S33Handle=findobj(gcbf,'Tag','S_33Edit');
S33=eval(get(S33Handle,'String'));

H12Handle=findobj(gcbf,'Tag','H_12Edit');
H12=eval(get(H12Handle,'String'));
H23Handle=findobj(gcbf,'Tag','H_23Edit');
H23=eval(get(H23Handle,'String'));


diaHandle=findobj(gcbf,'Tag','diaEdit');
dia=eval(get(diaHandle,'String'));

DsHandle=findobj(gcbf,'Tag','DsEdit');
Ds=eval(get(DsHandle,'String'));

nbHandle=findobj(gcbf,'Tag','nbEdit');
nb=eval(get(nbHandle,'String'));

dHandle=findobj(gcbf,'Tag','dEdit');
d=eval(get(dHandle,'String'));

r=dia/2;   

if nb == 1 || nb==0 , Dsb = Ds;  rb = r;
elseif nb == 2, Dsb = (d*Ds)^(1/2); rb = (d*r)^(1/2);
elseif nb == 3, Dsb = (d^2*Ds)^(1/3); rb = (d^2*r)^(1/3);
elseif nb == 4, Dsb = 2^0.125*(d^3*Ds)^(1/4); rb = 2^0.125*(d^3*r)^(1/4);
end    

    
if M==1 && F==0
    if Cm==1 && In==0
        r=r/100; Dsb=Dsb/100; rb=rb/100;
    elseif Cm==0 &&  In==1
        r=2.54*r/100; Dsb=2.54*Dsb/100; rb=2.54*rb/100;
    end
elseif M==0 && F==1
    if Cm==0 && In==1
        r=r/12; Dsb=Dsb/12; rb=rb/12; 
    elseif Cm==1 && In==0
        r=r/(2.54)*12; Dsb=Dsb/(2.54*12); rb=rb/(2.54*12);
    end
end
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%5

 
   a1 = -S11/2 + j*H12;
   b1 = -S22/2 + j*0;
   c1 = -S33/2 - j*H23;
   if nph1 == 1
     a2 = S33/2 - j*H23;
     b2 = S22/2 + j*0;
     c2 = S11/2 + j*H12;
     elseif nph2 == 1
     a2 = S11/2 + j*H12;
     b2 = S22/2 + j*0;
     c2 = S33/2 - j*H23;
   end
Da1b1 = abs(a1 - b1);   Da1b2 = abs(a1 - b2);
Da1c1 = abs(a1 - c1);   Da1c2 = abs(a1 - c2);
Db1c1 = abs(b1 - c1);   Db1c2 = abs(b1 - c2);

Da2b1 = abs(a2 - b1);   Da2b2 = abs(a2 - b2);
Da2c1 = abs(a2 - c1);   Da2c2 = abs(a2 - c2);
Db2c1 = abs(b2 - c1);   Db2c2 = abs(b2 - c2);
Da1a2 = abs(a1 - a2);
Db1b2 = abs(b1 - b2);
Dc1c2 = abs(c1 - c2);
DAB=(Da1b1*Da1b2* Da2b1*Da2b2)^0.25;
DBC=(Db1c1*Db1c2*Db2c1*Db2c2)^.25;
DCA=(Da1c1*Da1c2*Da2c1*Da2c2)^.25;
GMD=(DAB*DBC*DCA)^(1/3);

DSA=sqrt(Dsb*Da1a2);      rA = sqrt(rb*Da1a2);
DSB=sqrt(Dsb*Db1b2);      rB = sqrt(rb*Db1b2);
DSC=sqrt(Dsb*Dc1c2);      rC = sqrt(rb*Dc1c2);
GMRL=(DSA*DSB*DSC)^(1/3); GMRC = (rA*rB*rC)^(1/3);

L=0.2*log(GMD/GMRL);
C=0.0556/log(GMD/GMRC);
assignin('base', 'L',L);
assignin('base', 'Cap',C);
axes(handles.axes3)    % Select the proper axes
if F==1 && M==0
cla
axes(handles.axes3)    % Select the proper axes
axis off   
text(0, 1, ['Geometric Mean Distance, GMD = ', num2str(GMD),' ft'], 'color', [0 0 1], 'erasemode','background')             
text(0, .8, ['Geometric Mean Raduis,  GMR_L = ', num2str(GMRL), ' ft'], 'color', [0 0 1], 'erasemode','background')
text(0, .6, ['Geometric Mean Raduis, GMR_C = ', num2str(GMRC), ' ft'], 'color', [0 0 1], 'erasemode','background')
text(0, .3, ['Inductance per phase              L = ', num2str(L), ' mH/Km'], 'color', [0 0 1], 'erasemode','background')
text(0, .1, ['Capacitance (phase to neutral) C = ', num2str(C), ' \muF/Km'], 'color', [0 0 1], 'erasemode','background')
text(0,0, ' ')
elseif F==0 && M==1
cla
axes(handles.axes3)    % Select the proper axes
axis off   
text(0, 1, ['Geometric Mean Distance, GMD = ', num2str(GMD), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .8, ['Geometric Mean Raduis,  GMR_L = ', num2str(GMRL), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .6, ['Geometric Mean Raduis, GMR_C = ', num2str(GMRC), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .3, ['Inductance per phase              L = ', num2str(L), ' mH/Km'], 'color', [0 0 1], 'erasemode','background')
text(0, .1, ['Capacitance (phase to neutral) C = ', num2str(C), ' \muF/Km'], 'color', [0 0 1], 'erasemode','background')

text(0,0, ' ')
end

% --------------------------------------------------------------------
function varargout = pushbutton4_Callback(h, eventdata, handles, varargin)
close
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ghs.m

function  [mag,phase]=ghs(num,den,s)

%  Hadi Saadat, 1998

%  This function returns the magnitude and phase angle in radian of

%  the open-loop transfer function G(s)H(s) for the specified complex

%  variable s = å + jw. Num and den are the row vectors containing

%  the polynomial coefficients.

m=length(num); n=length(den);

for j= 1:m

  sm(j)=s^(m-j);

end

for i=1:n

 sn(i)=s^(n-i);

end

nums=sm*num';

dens=sn*den';

GH=nums/dens;

mag=abs(GH);

phase=atan2(imag(GH),real(GH));

[mag,phase];
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inductionmotor.fig





inductionmotor.m

function varargout = inductionmotor(varargin)
warning('off','MATLAB:dispatcher:InexactCaseMatch')
% INDUCTIONMOTOR Application M-file for TransformerTests.fig
%    FIG = INDUCTIONMOTOR launch TransformerTests GUI.
%    INDUCTIONMOTOR('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 21-Aug-2008 18:00:16
% warning('off','MATLAB:dispatcher:InexactMatch')
 
if nargin == 0  % LAUNCH GUI
fig = openfig(mfilename,'reuse');% Generate a structure of handles to pass to callbacks, and store it. 
handles = guihandles(fig);
guidata(fig, handles);


%  picture
ax4=axes('Position',[0.7  .72  .2  .2]);
[x,map] = imread('IMPic1','jpg');
image(x)
set(gca,'visible','off')
      
ax1=axes('Position',[0  .48  .9  .23]);
% This program draws the induction motor equivalent circuit
ths = 0:.0025:pi;
xs1 =1.45+0.075*cos(ths);
ys1 = 1.2 +0.075*sin(ths);
xs2 =1.6+0.075*cos(ths);
xs3 =1.75+0.075*cos(ths);
xs4 =1.9+0.075*cos(ths);
x5 = [0.75 0.75 .8];
y5 =[1.2 1.0 1.0];
x6 = [1.1 1.3 1.3];
y6 = [1.0 1.0  0];
xw = [0.65  0.65  1.4  1.4  0.65];
yw = [0.95  1.35  1.35  0.95  0.95];
% R_c
xr=[.5   .5   .3   .3   .35  .25   .35   .25   .35   .25   .35   .25   .3  .3  .5  .5];
yr=[1.2   1     1  .775 .75  .7    .65   .60   .55   .50   .45   .40   .375 .2 .2  0];
% X_m
thm=-pi/2:.0025:pi/2;
xm=0.7+0.05*cos(thm);
ym=.05*sin(thm);
xxm=[xm     xm      xm  xm] ;

yxm=[.4+ym 0.5+ym 0.6+ym 0.7+ym];

x1=[0.4  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.575  ];
y1=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];

plot(x1-1.2, y1,'b', 'erasemode','none')
hold on
axis('equal')
axis off
plot(xs1-1,ys1,'b', xs2-1,ys1, 'b', xs3-1,ys1,'b', xs4-1, ys1,'b') 
xv1=[.3  .7  .7];
yv1=[1   1   .75];
xv2=[.5  .5  .7 .7 ];
yv2=[0  .2   .2  .35];
plot(xr+.8, yr, 'b')
plot(xxm+.8, yxm, 'b')
plot(xv1+.8, yv1,'b', xv2+.8, yv2, 'b')
x21=[3.2-.025  3.6  3.6];
y21=[1.2 1.2  .9];
x22=[-.8  3.6  3.6];
y22=[0  0   .3];
xL2=[3.55  3.55  3.65  3.65  3.55];
yL2=[.3  .9  .9  .3  .3];
plot(x21, y21, 'b',x22, y22,'b')
plot(xL2, yL2,'b')
x2=1.0+[0.6  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.575  ];
y2=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];
plot(x2, y2,'b')
plot(1.2+xs1,ys1,'b', 1.2+xs2,ys1, 'b', 1.2+xs3,ys1,'b', 1.2+xs4, ys1,'b') 
xd1=[.9750   1.6];
yd1=[1.2  1.2];
plot(xd1, yd1, 'b') 
text(-.835,1.1625, '\circ', 'color', [0 0 1])
text(-.835,-.0375, '\circ', 'color', [0 0 1])
text(-.8, .6, 'V_{1\phi}', 'Fontsize', 8, 'color', [0 0 .675])
text(1.6, .35, 'X_{m}', 'Fontsize', 8, 'color', [0 0 .675])
text(.9, .35, 'R_{c}', 'Fontsize', 8, 'color', [0 0 .675])
text(-.34, .975, 'R_1', 'Fontsize', 8, 'color', [0 0 .675])
text(.6, 1.05, 'X_1', 'Fontsize', 8, 'color', [0 0 .675])
text(1.85, 1, 'R_2^\prime', 'Fontsize', 8, 'color', [0 0 .675])
text(2.9, 1.05, 'X_2\prime', 'Fontsize', 8, 'color', [0 0 .675])
text(3.7, .6, 'R_L^\prime= {R_2}^\prime(1-s)/s', 'Fontsize', 8, 'color', [0 0 .675])
%text(5.5, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])
%text(8.75, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(-.2, -.1, 'Equivalent Circuit per phase referred to the Stator', 'color',[0 0 .675])
%%%%%%%%
hold off

%%%%%%%%%%%%
%Squirrel cage
ax2=axes('Position',[0.3  .2  .25  .25]);
R=.5; N=60;
[x,y,z]= cylinder(R,N);
Rotor=mesh(x,y,z); axis off, axis('square')

set(Rotor, 'erasemode', 'background');
rotation_increment=.2; % degree
rotation_axis=[0 0 1];

rotation_origin=[0  0  0];

incr=30/rotation_increment;
for loop =.1:incr
   rotate(Rotor, rotation_axis, incr, rotation_origin);
   drawnow 
end
 %hold off  
 %%%%%%%%%%%% 
 
 
	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.






% --------------------------------------------------------------------
function varargout = V_LText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = f_sText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = P_nText_Callback(h, eventdata, handles, varargin)
%--------------------------------------------------------------------
function varargout = R_1Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = X_1Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = R_2Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = X_2Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = R_cText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = X_mText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = SlipText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = ProtText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = pushbuttonSolve_Callback(h, eventdata, handles, varargin)

%              ANALYSIS OF THE EQUIVALENT CIRCUIT
%               OF A THREE-PHASE INDUCTION MOTOR
%
%    The equivalent circuit can be used to determine the operating
%    characteristics an induction motor. Among the important aspects
%    in the steady-state are the variation of current, power, losses
%    and torque associated with various operating conditions.  Upon
%    entering the parameters of the equivalent circuit, performance
%    characteristics are obtained for the specified slip and the torque
%    slip curve is plotted on the screen.
%
% Copyright (C) 1999 by H. Saadat, Revised Summer 2002


%function [Rclv, Xmlv, Rchv, Xmhv, Zelv, Zehv, Ic, Io, Re, Zemag, Error] = OcScTest;
Error = 0;
V_LHandle=findobj(gcbf, 'Tag','V_LText');
Vm=eval(get(V_LHandle,'String'));
f_sHandle=findobj(gcbf, 'Tag','f_sText');
f=eval(get(f_sHandle,'String'));
P_nHandle=findobj(gcbf, 'Tag','P_nText');
P=eval(get(P_nHandle,'String'));
R_1Handle=findobj(gcbf, 'Tag','R_1Text');
R1=eval(get(R_1Handle,'String'));
X_1Handle=findobj(gcbf, 'Tag','X_1Text');
X1=eval(get(X_1Handle,'String'));
R_2Handle=findobj(gcbf, 'Tag','R_2Text');
R2=eval(get(R_2Handle,'String'));
X_2Handle=findobj(gcbf, 'Tag','X_2Text');
X2=eval(get(X_2Handle,'String'));
R_cHandle=findobj(gcbf, 'Tag','R_cText');
Rc=eval(get(R_cHandle,'String'));
X_mHandle=findobj(gcbf, 'Tag','X_mText');
Xm=eval(get(X_mHandle,'String'));
SlipHandle=findobj(gcbf, 'Tag','SlipText');
S=eval(get(SlipHandle,'String'));
ProtHandle=findobj(gcbf, 'Tag', 'ProtText');
Prot=eval(get(ProtHandle,'String'));

j = sqrt(-1);
Z1 = R1 + j*abs(X1);
Z2s= R2 +j*abs(X2);
if Rc ==0 || Xm==0
   Error = 1;
   plot(0, 0), axis off
   text(-1, .6,'Data error:  R_c an R_m cannot be zero, 0 < R_c \leq inf & 0 < X_m \leq inf', 'color', [1 0 0], 'erasemode','xor')
   text(-1, .25, 'Enter the correct value for R_c or X_m and try again. If neglected enter inf','color',[1 0 0], 'erasemode','xor');
   return, end
   if S > 1 || S <= 0
     Error=2;
     plot(0, 0), axis off
     text(-1, .5,'Data error:   s must be in per unit in the following range', 'color', [1 0 0], 'erasemode','xor')
   text(-1,  .25, '0 < s \leq 1. Enter the correct value for s and try again.','color',[1 0 0], 'erasemode','xor');
   return, end
if R2 ==0 
   Error = 3;
   plot(0, 0), axis off
  text(-.6, .4,'Data error:  R_2 cannot be zeo, enter the correct value and try again', 'color', [1 0 0], 'erasemode','xor')
  return, end

%%%%%%%
Vmp=Vm/sqrt(3);
V= Vmp+j*0;
Ns=120.*f/P;
Nr=(1.-S)*Ns;
Ws=2.*pi*Ns/60;
Wr=(1.-S)*Ws;
Zrd=R2+j*abs(X2);
if S~= 0
RLd= R2*(1-S)/S;
R2ds=R2/S;
else RLd =inf; R2ds=inf; end
Z2=R2ds + j*abs(X2);
if Rc == inf || Rc ==0, Gc = 0; else Gc = 1/Rc; end
if Xm == inf || Xm==0, Bm = 0; else Bm = 1/abs(Xm); end
Y2=1/Z2 ;
Ye=Gc-j*Bm;
if (Gc == 0 && Bm == 0)  
    Ze = inf+j*inf; else Ze = 1/Ye; end
Yf=Y2+Ye;
Zf=1/Yf;  Rf = real(Zf); Xf = imag(Zf);
Zin=Z1+Zf; Rin = real(Zin); Xin = imag(Zin);
if (Gc ~= 0  | Bm) ~= 0
      Zth= Z1*Ze/(Z1+Ze);
      Vthc=V*Ze/(Z1 +Ze);
      else
      Zth=Z1 ;
      Vthc=V ;
      end
Vth=abs(Vthc); Tth = angle(Vthc)*180/pi;
Rth=real(Zth);
Xth=imag(Zth);
Rdd=sqrt(Rth^2 + (Xth+X2)^2);
Smax=R2/Rdd;
Pmax=1.5*Vth^2./(Rth+Rdd);
Tmax=Pmax/Ws;
I1=V/Zin;
I1m=abs(I1);
T1=angle(I1)*180./pi;
%if real(Ze) == inf & imag(Ze) == inf I2 =I1; else
if Rc==inf && Xm==inf, I2=I1; else
I2= Ze*I1/(Ze+Z2); end
T2=angle(I2)*180/pi;
I2m=abs(I2);
Io=I1-I2; Iom=abs(Io); Ao=angle(Io)*180/pi;
Pcore=3*real(Ze)*Iom^2;
S1=3.*V*conj(I1);
SCL=3*R1*I1m^2;
Pin=real(S1);
Pg=3.* R2ds*I2m^2;
RCL=3.*R2*I2m^2;
Pm=Pg-RCL;
Td=Pg/Ws;
I2st = Vth/(Zth+Z2s);
Pgst = 3.*R2*abs(I2st)^2;
Tst = Pgst/Ws;
if S ~= 1
      Po=Pm-Prot;  hp = Po/746;
      To=Po/Wr;
      Ef=100*Po/Pin;
else, end

h0 = figure('Units','normalized', ...
        'PaperUnits','points', ...
       'Position',[0.15  0.09 0.8 0.8], ...
        'Tag','Fig2');
ax1=axes('Position',[0.2 .72   .55 .20]);

% Draw the Thevenin's Equivalent circuit
ths = 0:.0025:pi;
xs1 =1.45+0.075*cos(ths);
ys1 = 1.2 +0.075*sin(ths);
xs2 =1.6+0.075*cos(ths);
xs3 =1.75+0.075*cos(ths);
xs4 =1.9+0.075*cos(ths);
x5 = [0.75 0.75 .8];
y5 =[1.2 1.0 1.0];
x6 = [1.1 1.3 1.3];
y6 = [1.0 1.0  0];
xw = [0.65  0.65  1.4  1.4  0.65];
yw = [0.95  1.35  1.35  0.95  0.95];
% R_c
xr=[.5   .5   .3   .3   .35  .25   .35   .25   .35   .25   .35   .25   .3  .3  .5  .5];
yr=[1.2   1     1  .775 .75  .7    .65   .60   .55   .50   .45   .40   .375 .2 .2  0];
% X_m
thm=-pi/2:.0025:pi/2;
xm=0.7+0.05*cos(thm);
ym=.05*sin(thm);
xxm=[xm     xm      xm  xm] ;
yxm=[.4+ym 0.5+ym 0.6+ym 0.7+ym];
x1=[0.4  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.575  ];
y1=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];
plot(x1-1.2, y1,'b', 'erasemode','none')
hold on
axis('equal')
axis off
plot(xs1-1,ys1,'b', xs2-1,ys1, 'b', xs3-1,ys1,'b', xs4-1, ys1,'b') 
xv1=[.3  .7  .7];
yv1=[1   1   .75];
xv2=[.5  .5  .7 .7 ];
yv2=[0  .2   .2  .35];
x21=[3.2-.025  3.6  3.6];
y21=[1.2 1.2  .9];
x22=[-.8  3.6  3.6];
y22=[0  0   .3];
xL2=[3.55  3.55  3.65  3.65  3.55];
yL2=[.3  .9  .9  .3  .3];
plot(x21, y21, 'b',x22, y22,'b')
plot(xL2, yL2,'b')
x2=1.0+[0.6  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.575  ];
y2=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];
plot(x2, y2,'b')
plot(1.2+xs1,ys1,'b', 1.2+xs2,ys1, 'b', 1.2+xs3,ys1,'b', 1.2+xs4, ys1,'b') 
xd1=[.9750   1.6];
yd1=[1.2  1.2];
plot(xd1, yd1, 'b') 
text(-.835,1.1625, '\circ', 'color', [0 0 1])
text(-.835,-.0375, '\circ', 'color', [0 0 1])
%text(1.6, .35, 'jX_{m}', 'Fontsize', 10, 'color', [0 0 .675])
%text(.9, .35, 'R_{c}', 'Fontsize', 10, 'color', [0 0 .675])
text(-.34, .975, 'R_{th}', 'Fontsize', 10, 'color', [0 0 .675])
text(.6, 1.05, 'jX_{th}', 'Fontsize', 10, 'color', [0 0 .675])
text(1.85, 1, 'R_2^\prime', 'Fontsize', 10, 'color', [0 0 .675])
text(2.9, 1.05, 'jX_2\prime', 'Fontsize', 10, 'color', [0 0 .675])
%text(5.5, .6, 'V_2', 'Fontsize', 10, 'color', [0 0 .675])
%text(8.75, .6, 'S_{Load}', 'Fontsize', 10, 'color', [0 0 .675])
text(-.2, -.15, 'Thevenin''s Equivalent Circuit per phase', 'color',[0 0 .675])
text(-.5, 1.4, ['Z_{th} = ', num2str(Rth),' + j', num2str(Xth), ' \Omega'], 'Fontsize', 10, 'color', [1 0 0])
text(1.7, 1.4, ['{Z_2}^\prime = ', num2str(R2) ' + j', num2str(abs(X2)), ' \Omega'], 'Fontsize', 10, 'color', [1 0 0])
text(3.7, .75, 'R_L^\prime= {R_2}^\prime(1-s)/s', 'Fontsize', 10, 'color', [1 0 0])
text(3.7, .45, ['{R_L}^\prime = ', num2str(RLd), ' \Omega'], 'Fontsize', 10, 'color', [1 0 0])
text(-1.2, .6, ['V_{\phi (th)} = ', num2str(Vth),'\angle', num2str(Tth) ' V'], 'Fontsize', 10, 'color', [1 0 0])
%text(2.8, 1.4, ['{I_2}^\prime = ', num2str(I2), '\angle', num2str(T2), ' A'], 'Fontsize', 10, 'color', [1 0 0])
text(3.2, 1.4, '{I_2}^\prime \rightarrow', 'color', [1 0 0])
text(-.7, 1.7,['\bfAnalysis of the Equivalent Circuit at Slip s = ',num2str(S)], 'color', [0  0  .675]) 
hold off
% Display the results of theequivalent circuit analysis
ax2=axes('Position',[0.05  .28  .2  .34]);
axis off
hold on
text(0,1.125, ['V_{1(LL)} = ', num2str(Vm), ' V   ', 'R_1 = ', num2str(R1), ' \Omega   ', 'X_1 = ', num2str(X1), ' \Omega   ',...
             'R_2 = ', num2str(R2), ' \Omega   ', 'X_2 = ', num2str(X2), ' \Omega   ', 'R_c = ', num2str(Rc), ' \Omega   ', ...
             'X_m = ', num2str(Xm),' \Omega   '],  'Fontsize', 10, 'color', [0 0 0.77])
text(0, 1.0, ['{I_2}^\prime  = ', num2str(I2m), '\angle', num2str(T2), ' A'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0, .9, ['I_0 = '          , num2str(Iom), '\angle', num2str(Ao), ' A'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,.8, ['I_1 = '          , num2str(I1m), '\angle', num2str(T1), ' A'], 'Fontsize', 10,'color', [0 0 0.77 ]) 
text(0,.7, ['P_{in} = ', num2str(Pin), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,.6, ['P_{cu (stator)} = ', num2str(SCL), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,.5, ['P_{core (stator)}  = ', num2str(Pcore), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,.4, ['P_{ag} = ', num2str(Pg), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,.3, ['P_{cu (rotor)} = ', num2str(RCL), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]) 
text(0,.2, ['T_d = ', num2str(Td), ' N-m'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
if S~=1
text(0,.1, ['P_m = ', num2str(Pm), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0, 0, ['P_{rot} = ', num2str(Prot), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0, -.1, ['P_o = ', num2str(Po), ' W,  ', num2str(hp), ' hp'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,-.2, ['T_o = ', num2str(To), ' N-m'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,-.3 ,['\eta = ', num2str(Ef), ' %'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
%%
text(0,-.4, ['T_{max} = ', num2str(Tmax), ' N-m'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,-.5, ['s_{max} = ', num2str(Smax), ' p.u.'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,-.6, ['T_{st} = ', num2str(Tst), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
elseif S==1
text(0,.1, ['T_{max} = ', num2str(Tmax), ' N-m'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0,.0, ['s_{max} = ', num2str(Smax), ' p.u.'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
text(0, -.1, ['T_{st} = ', num2str(Tst), ' W'], 'Fontsize', 10,'color', [0 0 0.77 ]); 
else, end
% Torque Speed characteristics
slip1 = Smax:-.005:.0001;
if Smax > 1, Smax =1;else,end
slip2 = 1:-.005:Smax;
slip=[slip2, slip1];
np1 = length(slip1);
np2 = length(slip2);
R2d1 = R2./slip1;
R2d2 = R2./slip2;
Z2d1=R2d1+ j*X2*ones(1,np1);
Z2d2=R2d2+ j*X2*ones(1,np2);
I2d1 = Vth./(Zth*ones(1,np1)+Z2d1);
I2d2 = Vth./(Zth*ones(1,np2)+Z2d2);
Pgd1 = 3*R2d1.*abs(I2d1).^2;
Pgd2 = 3*R2d2.*abs(I2d2).^2;
Tdev1 = Pgd1/Ws;
Tdev2 = Pgd2/Ws;
nr1 = Ns*(ones(1,np1)-slip1);
nr2 = Ns*(ones(1,np2)-slip2);
if length(nr2) > 4
   x1= 1.7*nr2(4);
   else x1 = 1.7*nr1(2); end
y1 = 0.86*Tst;
x2 = 0.96*(1- Smax)*Ns; y2 = 0.89*Tmax;
x3 = 0.95*Nr;  y3 =0.93*Td;
fy = 0:Td/20:Td; nf=length(fy);
fx = ones(1,nf)*Nr;
ax3=axes('Position',[0.365  .1  .53  .5]);

plot(nr1, Tdev1, 'm', nr2, Tdev2, 'r', fx, fy,'b'),grid
xlabel('Rotor speed, rpm', 'color', [0 0 0.675])
ylabel('Developed Torque,  N-m' , 'color', [0 0 0.675])
title('Motor torque-speed curve', 'color', [0 0 0.675])
text(x1, y1, 'T_{st}', 'color',[0 0 0.675])
text(x2, y2, 'T_{max}', 'color', [0 0 0.675])
if Nr ~= 0
  text(x3, y3, 'T_d', 'color',[0 0 0.675])
else, end
if S~=1
if S >= Smax
   text(x1,.75*y1, ['s_{max} = ',num2str(Smax), ', s \geq s_{max}'], 'color', [1 0 0])
   text(x1, .5*y1,'Motor cannot operate in this region.', 'color', [1 0 0])
   else, end
   hold off, 
else, end


% --------------------------------------------------------------------
function varargout = pushbuttonInfo_Callback(h, eventdata, handles, varargin)
figure(inductionmotorinfo)
% --------------------------------------------------------------------
function varargout = pushbuttonExit_Callback(h, eventdata, handles, varargin)
close all
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inductionmotorinfo.m

function varargout = inductionmotorinfo(varargin)

% Last Modified by GUIDE v2.0 29-Mar-2002 21:32:05

if nargin == 0  % LAUNCH GUI

fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

axes(handles.axesInfo)    % Select the proper axes
axis off
str1(1) = {'\bf Induction Motor Program'};

str2(1)= {['Among the important aspects in the steady-state analysis of a three-phase induction motor are     '
           'the variation of current, power, losses and torque associated with various operating conditions.  '
           'In this GUI program the parameters of the equivalent circuit can be entered on the circuit        '
           'diagram. The program draws the Thévenin\primes equivalent circuit. Performance characteristics    '
           'are then obtained for the specified slip and the torque slip curve is plotted on the screen.      '
           'The analysis can be repeated for different slips.                                                 '                                            
           '                                                                                                  '
           'V_{th} = V_{1\phi} Z_{sh}/(Z_1+Z_{sh}),    where  Z_{sh} = (jX_m)(R_c)/(R_c+jX_m)                 '
           'Z_{th} = Z_1\timesZ_{sh}/(Z_1+Z_{sh})                                                             '
           'The referred rotor current, I_2\prime = V_{th}/[R_{th}+R_2\prime/s + j(X_{th}+X_2\prime]          '
           'Stator current, I_1 = I_2(Z_{sh}+Z_2)/Z_{sh}                                                      '
           'No-load current I_o = I_1 - I_2\prime                                                             '
           'Air-gap power, P_{ag} = 3R_2\prime |I_2\prime|^2                                                  '
           'Developed torque, T_d = P_{ag}/\omega_s                                                           '
           'Gross mechanical power, P_m =  (1-s)P_{ag}                                                        '
           'Rotor copper loss, P_{cu(rotor)} = s P_{ag}                                                       '
           'Stator copper loss, P_{cu(stator)} = 3 R_1|I_1|^2                                                 '
           'Stator core loss, P_{c(stator)} = 3 Real(Z_{sh})|I_o|^2                                           '
           'P_i = P_{ag} + P_{cu(statror)} + P_{c(stator)}                                                    '
           'Output power, P_o = P_m - P_{rot}                                                                 '
           'Input power, P_i = P_{ag} + P_{cu(stator)} +  P_{c(stator)}                                       '
           'Efficiency, \eta = P_0/P_I                                                                        '                                   
           'S_{max T} = R_2\prime/[R_{th}^2 + (X_{th} + X_2\prime)^2]^{0.5}                                   ']};

        
        
text(0.2,  1,  str1, 'FontSize', 14, 'color', [0 0 0.502]) 
text(0,  .5, str2, 'FontSize', 10, 'color', [0 0 0.502]) 

 if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.



% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

close
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lagcontroller.m

function varargout = lagcontroller(varargin)
global nump denp numh denh
% warning('off','MATLAB:dispatcher:InexactMatch')
% LagCONTROLLER Application M-file for PController.fig
%    FIG = LagCONTROLLER launch PController GUI.
%    LagCONTROLLER('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 29-Apr-2007 16:10:34

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);
    
    

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:})  % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr)
	end

end



%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%  The function phlag(num, den, zeta) is used for the design of a phase-  
%  lag compensator using the approximated method k =~ K0/Kc.  num & den   
%  are row vectors of polynomial coefficients of the uncompensated open-  
%  loop plant transfer function.  zeta is the desired damping ratio. The  
%  user is prompted to enter gain K required for the steady-state error   
%  specification & the magnitude of the compensator zero, Z0. [Z0 <<³s1³].
%  The function returns the open-loop and the closed-loop numerator and   
%  denominator of the compensated system transfer function.               
%      
% Hadi Saadat, 1999, Revised 2002


% --------------------------------------------------------------------
function varargout = zetaText_Callback(h, eventdata, handles, varargin)
zetahandle=findobj(gcbf, 'Tag','zetaText');
zeta=eval(get(zetahandle,'String'));
% --------------------------------------------------------------------
function varargout = KText_Callback(h, eventdata, handles, varargin)
Khandle=findobj(gcbf, 'Tag','KText');
K=eval(get(Khandle,'String'));
% --------------------------------------------------------------------
function varargout = Z0Text_Callback(h, eventdata, handles, varargin)
Z0handle=findobj(gcbf, 'Tag','Z0Text');
Z0=eval(get(Z0handle,'String'));


% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
zetahandle=findobj(gcbf, 'Tag','zetaText');
zeta=eval(get(zetahandle,'String'));
Khandle=findobj(gcbf, 'Tag','KText');
K=eval(get(Khandle,'String'));
Z0handle=findobj(gcbf, 'Tag','Z0Text');
Z0=eval(get(Z0handle,'String'));
num= conv(nump, numh);
den= conv(denp, denh);
m=length(num);
n=length(den);
for p=1:m
   dn(p)=(m-p)*num(p);
end
for p=1:n
   dd(p)=(n-p)*den(p);
end
polyp=conv(dn, den)-conv(dd, num);
rp=roots(polyp);
xa=[rp; roots(num); roots(den)];
x=min(real(xa));
ax2=axes('Position',[0.5 .35 .415 .6],'NextPlot', 'replace');
rlocus(num, den), grid, 
%axis('equal'), 
xlabel('                            ')
ylabel('                      ')
ax=axis;
if zeta == 1
   zeta = 0.999999;
   else, end
if zeta <= 1 && zeta> 0
theta=acos(zeta);
y= abs(x)*tan(theta);
hold on 
plot([0 x], [0 y], 'color',[0, .251, .251])
axis(ax);
else, end
[k0, s]= rlocfind(num, den);
hold off
k1=0.7*k0:k0/1000:1.3*k0;
r=rlocus(num,den,k1);
costhta=cos([pi-angle(r)]);
kk=0;
L=length(k1)-1;
for p=1:rank(r)
for x=1:L
	if costhta(x,p) >= zeta && costhta(x+1, p) <=zeta
	kk=(k1(x)+k1(x+1))/2;
	elseif costhta(x,p) <=zeta && costhta(x+1,p) >=zeta
	kk=(k1(x)+k1(x + 1))/2;
	else, end
end
end
if kk ~= 0
   k0=kk;
k0=round(100*k0)/100;   
else, end
Kc=k0/K;
P0=Kc*Z0;
KKc=K*Kc;
numGc=KKc*[1, Z0];
denGc=[1, P0];
num1=conv(numGc, nump);
den1=conv(denGc, denp);
numo=conv(num1, numh);
deno=conv(den1, denh);
mo=length(numo); no = length(deno);
numc=conv(num1, denh);
numd=conv(num1, numh);
nm=n-m;
pad0=zeros(1,nm);
numd=[pad0, numd];
denc=deno+numd;
n=length(denc); m=length(numc);

%ax1=axes('Position',[0.0 0.4  .4 .1], 'color', [0.8 0.8 .8],...
   %'NextPlot', 'replace');
axes(handles.axesh2)    % Select the proper axes
hrst2=gca;
cla(hrst2)

text(0.05, 1, ['K_0 = ', num2str(k0),'  (for specified \zeta )'], 'color', [0  0 0.62745])
text(0.05, .95, ['K  = ', num2str(K),'  (for specified e_{ss})'], 'color', [0  0 0.62745])
text(0.05, .9, ['Controller: G_c(s) = ', num2str(Kc),'(s + ', num2str(Z0), '/(s + ', num2str(P0),')'], 'color', [0 0 0.62745])

text(0.05,.85, 'Compensated Open-loop TF', 'color', [0 0 0.62745])
text(0.05, .775, 'KG_cG_pH(s) = ' , 'color', [0  0 0.62745]) 
if mo==1
   text(.55, .8, num2str(numo(1)), 'color', [0  0  0.62745]) 
   elseif mo==2
   text(.55, .8, [num2str(numo(1)),'s + ',num2str(numo(2))], 'color', [0  0  0.62745]) 
   elseif mo==3
   text(.55, .8, [num2str(numo(1)),'s^2 + ',num2str(numo(2)),'s + ', num2str(numo(3))], 'color', [0  0  0.62745]) 
   elseif mo==4
   text(.55, .8, [num2str(numo(1)),'s^3 + ',num2str(numo(2)),'s^2 + ', num2str(numo(3)),'s + ', num2str(numo(4))], 'color', [0  0  0.62745])
	elseif mo==5
   text(.35, .8, [num2str(numo(1)),'s^4 + ',num2str(numo(2)),'s^3 + ', num2str(numo(3)),'s^2 + ', num2str(numo(4)),'s + ', num2str(numo(5))], 'color', [0  0  0.62745])
 	elseif mo==6
   text(.35, .8, [num2str(numo(1)),'s^5 + ',num2str(numo(2)),'s^4 + ', num2str(numo(3)),'s^3 + ', num2str(numo(4)),'s^2 + ', num2str(numo(5)),'s + ', num2str(numo(6))], 'color', [0  0  0.62745])
   elseif mo==7
   text(.35, .8, [num2str(numo(1)),'s^6 + ',num2str(numo(2)),'s^5 + ', num2str(numo(3)),'s^4 + ', num2str(numo(4)),'s^3 + ', num2str(numo(5)),'s^2 + ', num2str(numo(6)),'s + ' , num2str(numo(7))], 'color', [0  0  0.62745])
	elseif mo==8
   text(.35, .8, [num2str(numo(1)),'s^7 + ',num2str(numo(2)),'s^6 + ', num2str(numo(3)),'s^5 + ', num2str(numo(4)),'s^4 + ', num2str(numo(5)),'s^3 + ', num2str(numo(6)),'s^2 + ' , num2str(numo(7)),'s + ', num2str(numo(8))], 'color', [0  0  0.62745])
else, end
 if no==1
   text(0.36, 0.795,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, num2str(deno(1)), 'color', [0  0  0.62745]) 
   elseif no==2
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s + ',num2str(deno(2))], 'color', [0  0  0.62745]) 
	elseif no==3 
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^2 + ',num2str(deno(2)),'s + ', num2str(deno(3))], 'color', [0  0  0.62745]) 
	elseif no==4
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^3 + ',num2str(deno(2)),'s^2 + ', num2str(deno(3)),'s + ', num2str(deno(4))], 'color', [0  0  0.62745])
	elseif no==5
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, 0.75, [num2str(deno(1)),'s^4 + ',num2str(deno(2)),'s^3 + ', num2str(deno(3)),'s^2 + ', num2str(deno(4)),'s + ', num2str(deno(5))], 'color', [0  0  0.62745])
 	elseif no==6
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^5 + ',num2str(deno(2)),'s^4 + ', num2str(deno(3)),'s^3 + ', num2str(deno(4)),'s^2 + ', num2str(deno(5)),'s + ', num2str(deno(6))], 'color', [0  0  0.62745])
   elseif no==7
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^6 + ',num2str(deno(2)),'s^5 + ', num2str(deno(3)),'s^4 + ', num2str(deno(4)),'s^3 + ', num2str(deno(5)),'s^2 + ', num2str(deno(6)),'s + ', num2str(deno(7))], 'color', [0  0  0.62745])
   elseif no==8
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^7 + ',num2str(deno(2)),'s^6 + ', num2str(deno(3)),'s^5 + ', num2str(deno(4)),'s^4 + ', num2str(deno(5)),'s^3 + ', num2str(deno(6)),'s^2 + ', num2str(deno(7)), 's + ', num2str(deno(8)), ], 'color', [0  0  0.62745])
   elseif no==9
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^8 + ',num2str(deno(2)),'s^7 + ', num2str(deno(3)),'s^6 + ', num2str(deno(4)),'s^5 + ', num2str(deno(5)),'s^4 + ', num2str(deno(6)),'s^3 + ', num2str(deno(7)), 's^2 + ', num2str(deno(8)), 's + ', num2str(deno(9))], 'color', [0  0  0.62745])
   elseif no==10
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.36, .75, [num2str(deno(1)),'s^9 + ',num2str(deno(2)),'s^8 + ', num2str(deno(3)),'s^7 + ', num2str(deno(4)),'s^6 + ', num2str(deno(5)),'s^5 + ', num2str(deno(6)),'s^4 + ', num2str(deno(7)), 's^3 + ', num2str(deno(8)), 's^2 + ', num2str(deno(9)), 's + ',num2str(deno(10))], 'color', [0  0  0.62745])
else, end
axis off
%ax3=axes('Position',[0.0 0.2  .4 .15],'NextPlot', 'replace', 'color', [0.8 0.8 .8],...
   %'Xcolor', [0 0 0], 'Ycolor', [0 0 0]);

text(0.05, .7, 'Compensated Closed-loop TF', 'color',[0 0 0.62745])
text(0.05, .65, ' C(s)', 'color', [0  0 0.62745]) 
text(0.05, .647, '\_\_\_\_   ', 'color', [0  0 0.62745]) 
text(0.05, .625, '         = ', 'color', [0  0 0.62745]) 
text(0.05, .6, ' R(s)' , 'color', [0  0 0.62745]) 
if m==1
   text(.35, .65, num2str(numc(1)), 'color', [0  0  0.62745]) 
   elseif m==2
   text(.35, .65, [num2str(numc(1)),'s + ',num2str(numc(2))], 'color', [0  0  0.62745]) 
   elseif m==3
   text(.35, .65, [num2str(numc(1)),'s^2 + ',num2str(numc(2)),'s + ', num2str(numc(3))], 'color', [0  0  0.62745]) 
   elseif m==4
   text(.35, .65, [num2str(numc(1)),'s^3 + ',num2str(numc(2)),'s^2 + ', num2str(numc(3)),'s + ', num2str(numc(4))], 'color', [0  0  0.62745])
elseif m==5
   text(.35, .65, [num2str(numc(1)),'s^4 + ',num2str(numc(2)),'s^3 + ', num2str(numc(3)),'s^2 + ', num2str(numc(4)),'s + ', num2str(numc(5))], 'color', [0  0  0.62745])
 elseif m==6
   text(.35, .65, [num2str(numc(1)),'s^5 + ',num2str(numc(2)),'s^4 + ', num2str(numc(3)),'s^3 + ', num2str(numc(4)),'s^2 + ', num2str(numc(5)),'s + ', num2str(numc(6))], 'color', [0  0  0.62745])
   elseif m==7
   text(.35, .65, [num2str(numc(1)),'s^6 + ',num2str(numc(2)),'s^5 + ', num2str(numc(3)),'s^4 + ', num2str(numc(4)),'s^3 + ', num2str(numc(5)),'s^2 + ', num2str(numc(6)),'s + ' , num2str(numc(7))], 'color', [0  0  0.62745])
elseif m==8
   text(.35, .65, [num2str(numc(1)),'s^7 + ',num2str(numc(2)),'s^6 + ', num2str(numc(3)),'s^5 + ', num2str(numc(4)),'s^4 + ', num2str(numc(5)),'s^3 + ', num2str(numc(6)),'s^2 + ' , num2str(numc(7)),'s + ', num2str(numc(8))], 'color', [0  0  0.62745])
else, end
 if n==1
   text(0.25, .645,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, num2str(denc(1)), 'color', [0  0  0.62745]) 
   elseif n==2
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s + ',num2str(denc(2))], 'color', [0  0  0.62745]) 
	elseif n==3 
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^2 + ',num2str(denc(2)),'s + ', num2str(denc(3))], 'color', [0  0  0.62745]) 
	elseif n==4
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^3 + ',num2str(denc(2)),'s^2 + ', num2str(denc(3)),'s + ', num2str(denc(4))], 'color', [0  0  0.62745])
	elseif n==5
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.25, .6, [num2str(denc(1)),'s^4 + ',num2str(denc(2)),'s^3 + ', num2str(denc(3)),'s^2 + ', num2str(denc(4)),'s + ', num2str(denc(5))], 'color', [0  0  0.62745])
 	elseif n==6
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
  	text(.25, .6, [num2str(denc(1)),'s^5 + ',num2str(denc(2)),'s^4 + ', num2str(denc(3)),'s^3 + ', num2str(denc(4)),'s^2 + ', num2str(denc(5)),'s + ', num2str(denc(6))], 'color', [0  0  0.62745])
   elseif n==7
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^6 + ',num2str(denc(2)),'s^5 + ', num2str(denc(3)),'s^4 + ', num2str(denc(4)),'s^3 + ', num2str(denc(5)),'s^2 + ', num2str(denc(6)),'s + ', num2str(denc(7))], 'color', [0  0  0.62745])
   elseif n==8
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^7 + ',num2str(denc(2)),'s^6 + ', num2str(denc(3)),'s^5 + ', num2str(denc(4)),'s^4 + ', num2str(denc(5)),'s^3 + ', num2str(denc(6)),'s^2 + ', num2str(denc(7)), 's + ', num2str(denc(8))], 'color', [0  0  0.62745])
	elseif n==9
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^8 + ',num2str(denc(2)),'s^7 + ', num2str(denc(3)),'s^6 + ', num2str(denc(4)),'s^5 + ', num2str(denc(5)),'s^4 + ', num2str(denc(6)),'s^3 + ', num2str(denc(7)), 's^2 + ', num2str(denc(8)), 's + ', num2str(denc(9))], 'color', [0  0  0.62745])
	elseif n==10
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^9 + ',num2str(denc(2)),'s^8 + ', num2str(denc(3)),'s^7 + ', num2str(denc(4)),'s^6 + ', num2str(denc(5)),'s^5 + ', num2str(denc(6)),'s^4 + ', num2str(denc(7)), 's^3 + ', num2str(denc(8)), 's^2 + ', num2str(denc(9)), 's + ',num2str(denc(10))], 'color', [0  0  0.62745])
else, end
x=roots(denc);
taus=1./abs(real(x));
x=x.';
text(0.05, 0.525, 'Roots of the Characteristic Equation:', 'color', [0  0 0.62745]) 
rk=length(x);
if rk <=4, 
text(0.05, .475, num2str(x), 'color', [0  0 0.62745])
elseif rk>=4 && rk<=8,  
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .425, num2str(x(5:rk)), 'color', [0  0 0.62745])
elseif rk>=8 && rk<=13 
   text(0.05, .475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .425, num2str(x(5:8)), 'color', [0  0 0.62745])
   text(0.05, .375, num2str(x(9:rk)), 'color', [0  0 0.62745])
else, end
axis off

Gc=tf(Kc*[1 Z0], [1, P0]);KC=Kc;
compopen=tf([numo],[deno]);
compsys=tf([numc], [denc]);
fprintf('Compensator ')
assignin('base', 'Gc',Gc), Gc
fprintf('Compensated open loop ')
assignin('base', 'TFo',compopen), compopen
fprintf('Compensated closed loop ')
assignin('base', 'TFc',compsys), compsys
assignin('base', 'KC',KC),KC
assignin('base', 'Z0',Z0),Z0
assignin('base', 'P0',P0),P0

% --------------------------------------------------------------------
function varargout = pushbuttonResponse_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
ltiview('step', compsys)



% --------------------------------------------------------------------
function varargout = pushbuttonClose_Callback(h, eventdata, handles, varargin)
close







lcgui.fig

hgS_070000:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x29  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x28  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	Tag : [1x7  char array]
	ApplicationData : [1x1  struct array]









			[13x1  struct array]			@ = 

13x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









lcgui.m

function varargout = lcgui(varargin)

% LCGUI Application M-file for LCGUI.fig
%    FIG = LCGUI launch LCGUI GUI.
%    LCGUI('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 26-Apr-2007 09:16:44
% warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);
  
  %  picture
       % set(gca,'Position',[0.035 0.415 0.725 0.54])
          set(gca,'Position',[.725 0.0 0.275 .95])
        %[x,map] = imread('b747','jpg');
        [x,map] = imread('TOWER','jpg');
        image(x), colormap(map); 
        set(gca,'visible','off')
        %end
    
if nargout > 0
		varargout{1} = fig;
end
elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
catch
		disp(lasterr);
end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


% --------------------------------------------------------------------
function varargout = singlecircuit_Callback(h, eventdata, handles, varargin)
figure(singlecircuit)


% --------------------------------------------------------------------
function varargout = doublecircuitsv_Callback(h, eventdata, handles, varargin)
figure(doublecircuitsv)

% --------------------------------------------------------------------
function varargout = doublecircuitsh_Callback(h, eventdata, handles, varargin)
figure(doublecircuitsh)   
% --------------------------------------------------------------------

% --------------------------------------------------------------------
function varargout = pushbuttoninfo_Callback(h, eventdata, handles, varargin)
figure(lcinfo)


% --------------------------------------------------------------------
function varargout = pushbuttonExit_Callback(h, eventdata, handles, varargin)
close






lcinfo.fig

hgS_050200:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x30  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x23  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	Renderer : [1x8  char array]
	RendererMode : [1x6  char array]
	Tag : [1x7  char array]
	UserData : [1x0  double array]
	ApplicationData : [1x1  struct array]









			[2x1  struct array]			@ = 

2x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









lcinfo.m

function varargout = LCinfo(varargin)
% CHP2EX6INFO Application M-file for chp2ex1Info.fig
%    FIG = CHP2EX6INFO launch chp2ex1Info GUI.
%    CHP2EX6INFO('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 29-Mar-2002 21:32:05

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

axes(handles.axesInfo)    % Select the proper axes
axis off
str1(1) = {'\bf Transmission line parameters'};
str2(1)= {['Transmission line inductance and capacitance are due to the effects of magnetic and         '
           'electric fields around the conductor. These parameters are essential for the                '
           'development of the transmission line models used in power system analysis. This             '
           'program evaluates the Geometric Mean Radius GMR, the Geometric Mean Distance                '
           'GMD, inductance and capacitance per phase per km for a three-phase single-circuit           '
           'and a three-phase double-circuit line.                                                      ' 
           '                                                                                            '
           'Modern transmission lines are not transposed. However, for the purpose of modeling          '
           'the line is assumed to be transposed. On this basis of transposition the per phase          '
           'inductance and capacitance are found to be                                                  '
           '                                                                                            '
           '    L = 0.2ln(GMD/GMR_L)            mH/km                                                   '
           '    C=0.0556/ln(GMD/GMR_C)        \muF/km                                                   '
           'For a three-phase single-circuit transmission line                                          '
           '                                                                                            '
           '    GMD = [D_{12}D_{23}D_{13}]^{1/3}                                                        '
           'For single conductor per phase GMR_L = D_s (i.e., GMD of the conductor) and                 '
           'GMR_L = r (conductor radius).                                                               '
           'For bundled conductors of spacing d, these are                                              '
           '                                                                                            '
           'Two conductors per bundle   GMR_L = (D_sd)^{1/2},      GMR_C=(r d)^{1/2}                    '
           'Three conductors per bundle GMR_L = (D_sd^2)^{1/3},    GMR_C=(r d^2)^{1/3}                  ' 
           'Four conductors per bundle  GMR_L = (D_sd^3)^{1/4},    GMR_C=(r d^3)^{1/4}                  '
           '                                                                                            '
           'For double-circuit transmission line GMD, GMR_L, and GMR_C are evaluated in the Power       '
           'System Analysis textbook as given by equations 4.54-4.57.                                   ']};
text(0.2,  1,  str1, 'FontSize', 14, 'color', [0 0 0.502]) 
text(0,  .5, str2, 'FontSize', 10, 'color', [0 0 0.502]) 

 %text(0.36, -3.55,'\bf\copyright', 'FontSize', 10, 'color',[1 0 0])

 if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.



% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

close







leadcontroller.fig

hgS_070000:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x38  char array]
	IntegerHandle : [1x3  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x14  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	HandleVisibility : [1x8  char array]
	Tag : [1x7  char array]
	ApplicationData : [1x1  struct array]









			[21x1  struct array]			@ = 

21x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









leadcontroller.m

function varargout = leadcontroller(varargin)
global nump denp numh denh
% warning('off','MATLAB:dispatcher:InexactMatch')
% LeadCONTROLLER Application M-file for PController.fig
%    FIG = LeadCONTROLLER launch PController GUI.
%    LeadCONTROLLER('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 04-Jun-2002 20:13:40

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Use system color scheme for figure:
	set(fig,'Color',get(0,'defaultUicontrolBackgroundColor'));

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:})  % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr)
	end

end

%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


function varargout = s1Text_Callback(h, eventdata, handles, varargin)
s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));

% --------------------------------------------------------------------
function varargout = a0Text_Callback(h, eventdata, handles, varargin)
a0handle=findobj(gcbf, 'Tag','a0Text');
a0=eval(get(a0handle,'String'));
% --------------------------------------------------------------------
function varargout = Z0Text_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = pushbuttonLead_Callback(h, eventdata, handles, varargin)

global nump denp numh denh compsys

%  The program is used for the design of a phase-lead compensator.  
%  num & den are row vectors of polynomial coefficients'
%  of the uncompensated open-loop plant transfer function and s1 = å + j*w
%  is a desired pole of the closed-loop transfer function.  The user is   
%  prompted to enter the compensator DC gain Gc(0) = Kc*z0/P0.            
%  The function can also be used for the phase-lag compensator. For phase-
%  lag the desired pole location must be selected slightly to the right of
%  the uncompensated pole.                                                
% 
% Hadi Saadat, 1999  Revised 2002

s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));

textZoinputHandle=findobj(gcbf,'Tag','textZoinput');
textZoisHandle=findobj(gcbf,'Tag','textZois');
Z0handle=findobj(gcbf, 'Tag','Z0Text');
z0=eval(get(Z0handle,'String'));

textA0Handle=findobj(gcbf,'Tag','textA0');

set(textZoinputHandle, 'visible', 'off');
set(textZoisHandle, 'visible', 'off');
set(Z0handle, 'visible', 'off');

set(textA0Handle, 'visible', 'off');

s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));
a0handle=findobj(gcbf, 'Tag','a0Text');
a0=eval(get(a0handle,'String'));


num= conv(nump, numh);
den= conv(denp, denh);
m=length(num);
n=length(den);
ax2=axes('Position',[0.5 .46 .44 .5],'NextPlot', 'replace');
rlocus(num, den), grid, 
title('Uncompensated system root-locus')

beta=atan2(imag(s1),real(s1));
sm=abs(s1);
[mag,phase]=ghs(num,den,s1);   % Returns the mag. and phase of G(s1)H(s1)
   if abs(phase)-pi ==0.0
  set(textZoinputHandle, 'visible', 'on')
  set(textZoisHandle, 'visible', 'on')
   Z0handle=findobj(gcbf, 'Tag','Z0Text');
   set(Z0handle, 'visible', 'on')
   set(textA0Handle, 'visible', 'on')

   z0=eval(get(Z0handle,'String'));
    
     a1=a0/z0;
     b1=a1*mag-1/(sm*cos(beta))+a0*mag/sm*cos(beta);
   else
       if abs(phase) ==0
  set(textZoinputHandle, 'visible', 'on')
  set(textZoisHandle, 'visible', 'on')
   set(Z0handle, 'visible', 'on')
   set(textA0Handle, 'visible', 'on')

   z0=eval(get(Z0handle,'String'));
       a1=a0/z0;
       b1=-a1*mag-1/(sm*cos(beta))-a0*mag/sm*cos(beta);
     else
  a1 = ( sin(beta)+a0*mag*sin(beta-phase) )/( sm*mag*sin(phase));
  b1 = ( sin(beta+phase)+a0*mag*sin(beta) )/( -sm*sin(phase));
     end
   end
KKc=a1/b1; Z0=a0/a1; P0=1/b1;
numGc=KKc*[1, Z0];
denGc=[1, P0];

num1=conv(numGc, nump);
den1=conv(denGc, denp);
numo=conv(num1, numh);
deno=conv(den1, denh);
mo=length(numo); no = length(deno);
numc=conv(num1, denh);
numd=conv(num1, numh);
nm=no-mo;
pad0=zeros(1,nm);
numd=[pad0, numd];
denc=deno+numd;
n=length(denc); m=length(numc);
%%%%%%%%%%%%%%%%%%%%%%%

axes(handles.axesh3)    % Select the proper axes
hrst2=gca;
cla(hrst2)

text(0.05, .9, ['Controller: G_c(s) = ', num2str(KKc),'(s + ', num2str(Z0), '/(s + ', num2str(P0),')'], 'color', [0 0 0.62745])
if KKc < 0 || P0 < 0 
   text(0.05,.4, 'Unstable controller', 'color', [1 0 0])
   text(0.05, .35, 'Reduce Compensator DC Gain or change s_1 & repeat', 'color', [1 0 0])

   axis off
return
end




text(0.05,.85, 'Compensated Open-loop TF', 'color', [0 0 0.62745])
text(0.05, .775, 'KG_cG_pH(s) = ' , 'color', [0  0 0.62745]) 
if mo==1
   text(.55, .8, num2str(numo(1)), 'color', [0  0  0.62745]) 
   elseif mo==2
   text(.55, .8, [num2str(numo(1)),'s + ',num2str(numo(2))], 'color', [0  0  0.62745]) 
   elseif mo==3
   text(.55, .8, [num2str(numo(1)),'s^2 + ',num2str(numo(2)),'s + ', num2str(numo(3))], 'color', [0  0  0.62745]) 
   elseif mo==4
   text(.55, .8, [num2str(numo(1)),'s^3 + ',num2str(numo(2)),'s^2 + ', num2str(numo(3)),'s + ', num2str(numo(4))], 'color', [0  0  0.62745])
	elseif mo==5
   text(.35, .8, [num2str(numo(1)),'s^4 + ',num2str(numo(2)),'s^3 + ', num2str(numo(3)),'s^2 + ', num2str(numo(4)),'s + ', num2str(numo(5))], 'color', [0  0  0.62745])
 	elseif mo==6
   text(.35, .8, [num2str(numo(1)),'s^5 + ',num2str(numo(2)),'s^4 + ', num2str(numo(3)),'s^3 + ', num2str(numo(4)),'s^2 + ', num2str(numo(5)),'s + ', num2str(numo(6))], 'color', [0  0  0.62745])
   elseif mo==7
   text(.35, .8, [num2str(numo(1)),'s^6 + ',num2str(numo(2)),'s^5 + ', num2str(numo(3)),'s^4 + ', num2str(numo(4)),'s^3 + ', num2str(numo(5)),'s^2 + ', num2str(numo(6)),'s + ' , num2str(numo(7))], 'color', [0  0  0.62745])
	elseif mo==8
   text(.35, .8, [num2str(numo(1)),'s^7 + ',num2str(numo(2)),'s^6 + ', num2str(numo(3)),'s^5 + ', num2str(numo(4)),'s^4 + ', num2str(numo(5)),'s^3 + ', num2str(numo(6)),'s^2 + ' , num2str(numo(7)),'s + ', num2str(numo(8))], 'color', [0  0  0.62745])
else, end
 if no==1
   text(0.36, 0.795,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, num2str(deno(1)), 'color', [0  0  0.62745]) 
   elseif no==2
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s + ',num2str(deno(2))], 'color', [0  0  0.62745]) 
	elseif no==3 
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^2 + ',num2str(deno(2)),'s + ', num2str(deno(3))], 'color', [0  0  0.62745]) 
	elseif no==4
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^3 + ',num2str(deno(2)),'s^2 + ', num2str(deno(3)),'s + ', num2str(deno(4))], 'color', [0  0  0.62745])
	elseif no==5
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, 0.75, [num2str(deno(1)),'s^4 + ',num2str(deno(2)),'s^3 + ', num2str(deno(3)),'s^2 + ', num2str(deno(4)),'s + ', num2str(deno(5))], 'color', [0  0  0.62745])
 	elseif no==6
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^5 + ',num2str(deno(2)),'s^4 + ', num2str(deno(3)),'s^3 + ', num2str(deno(4)),'s^2 + ', num2str(deno(5)),'s + ', num2str(deno(6))], 'color', [0  0  0.62745])
   elseif no==7
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^6 + ',num2str(deno(2)),'s^5 + ', num2str(deno(3)),'s^4 + ', num2str(deno(4)),'s^3 + ', num2str(deno(5)),'s^2 + ', num2str(deno(6)),'s + ', num2str(deno(7))], 'color', [0  0  0.62745])
   elseif no==8
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^7 + ',num2str(deno(2)),'s^6 + ', num2str(deno(3)),'s^5 + ', num2str(deno(4)),'s^4 + ', num2str(deno(5)),'s^3 + ', num2str(deno(6)),'s^2 + ', num2str(deno(7)), 's + ', num2str(deno(8)), ], 'color', [0  0  0.62745])
   elseif no==9
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^8 + ',num2str(deno(2)),'s^7 + ', num2str(deno(3)),'s^6 + ', num2str(deno(4)),'s^5 + ', num2str(deno(5)),'s^4 + ', num2str(deno(6)),'s^3 + ', num2str(deno(7)), 's^2 + ', num2str(deno(8)), 's + ', num2str(deno(9))], 'color', [0  0  0.62745])
   elseif no==10
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.36, .75, [num2str(deno(1)),'s^9 + ',num2str(deno(2)),'s^8 + ', num2str(deno(3)),'s^7 + ', num2str(deno(4)),'s^6 + ', num2str(deno(5)),'s^5 + ', num2str(deno(6)),'s^4 + ', num2str(deno(7)), 's^3 + ', num2str(deno(8)), 's^2 + ', num2str(deno(9)), 's + ',num2str(deno(10))], 'color', [0  0  0.62745])
else, end
axis off
%ax3=axes('Position',[0.0 0.2  .4 .15],'NextPlot', 'replace', 'color', [0.8 0.8 .8],...
   %'Xcolor', [0 0 0], 'Ycolor', [0 0 0]);

text(0.05, .7, 'Compensated Closed-loop TF', 'color',[0 0 0.62745])
text(0.05, .65, ' C(s)', 'color', [0  0 0.62745]) 
text(0.05, .647, '\_\_\_\_   ', 'color', [0  0 0.62745]) 
text(0.05, .625, '         = ', 'color', [0  0 0.62745]) 
text(0.05, .6, ' R(s)' , 'color', [0  0 0.62745]) 
if m==1
   text(.35, .65, num2str(numc(1)), 'color', [0  0  0.62745]) 
   elseif m==2
   text(.35, .65, [num2str(numc(1)),'s + ',num2str(numc(2))], 'color', [0  0  0.62745]) 
   elseif m==3
   text(.35, .65, [num2str(numc(1)),'s^2 + ',num2str(numc(2)),'s + ', num2str(numc(3))], 'color', [0  0  0.62745]) 
   elseif m==4
   text(.35, .65, [num2str(numc(1)),'s^3 + ',num2str(numc(2)),'s^2 + ', num2str(numc(3)),'s + ', num2str(numc(4))], 'color', [0  0  0.62745])
elseif m==5
   text(.35, .65, [num2str(numc(1)),'s^4 + ',num2str(numc(2)),'s^3 + ', num2str(numc(3)),'s^2 + ', num2str(numc(4)),'s + ', num2str(numc(5))], 'color', [0  0  0.62745])
 elseif m==6
   text(.35, .65, [num2str(numc(1)),'s^5 + ',num2str(numc(2)),'s^4 + ', num2str(numc(3)),'s^3 + ', num2str(numc(4)),'s^2 + ', num2str(numc(5)),'s + ', num2str(numc(6))], 'color', [0  0  0.62745])
   elseif m==7
   text(.35, .65, [num2str(numc(1)),'s^6 + ',num2str(numc(2)),'s^5 + ', num2str(numc(3)),'s^4 + ', num2str(numc(4)),'s^3 + ', num2str(numc(5)),'s^2 + ', num2str(numc(6)),'s + ' , num2str(numc(7))], 'color', [0  0  0.62745])
elseif m==8
   text(.35, .65, [num2str(numc(1)),'s^7 + ',num2str(numc(2)),'s^6 + ', num2str(numc(3)),'s^5 + ', num2str(numc(4)),'s^4 + ', num2str(numc(5)),'s^3 + ', num2str(numc(6)),'s^2 + ' , num2str(numc(7)),'s + ', num2str(numc(8))], 'color', [0  0  0.62745])
else, end
 if n==1
   text(0.25, .645,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, num2str(denc(1)), 'color', [0  0  0.62745]) 
   elseif n==2
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s + ',num2str(denc(2))], 'color', [0  0  0.62745]) 
	elseif n==3 
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^2 + ',num2str(denc(2)),'s + ', num2str(denc(3))], 'color', [0  0  0.62745]) 
	elseif n==4
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^3 + ',num2str(denc(2)),'s^2 + ', num2str(denc(3)),'s + ', num2str(denc(4))], 'color', [0  0  0.62745])
	elseif n==5
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.25, .6, [num2str(denc(1)),'s^4 + ',num2str(denc(2)),'s^3 + ', num2str(denc(3)),'s^2 + ', num2str(denc(4)),'s + ', num2str(denc(5))], 'color', [0  0  0.62745])
 	elseif n==6
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
  	text(.25, .6, [num2str(denc(1)),'s^5 + ',num2str(denc(2)),'s^4 + ', num2str(denc(3)),'s^3 + ', num2str(denc(4)),'s^2 + ', num2str(denc(5)),'s + ', num2str(denc(6))], 'color', [0  0  0.62745])
   elseif n==7
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^6 + ',num2str(denc(2)),'s^5 + ', num2str(denc(3)),'s^4 + ', num2str(denc(4)),'s^3 + ', num2str(denc(5)),'s^2 + ', num2str(denc(6)),'s + ', num2str(denc(7))], 'color', [0  0  0.62745])
   elseif n==8
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^7 + ',num2str(denc(2)),'s^6 + ', num2str(denc(3)),'s^5 + ', num2str(denc(4)),'s^4 + ', num2str(denc(5)),'s^3 + ', num2str(denc(6)),'s^2 + ', num2str(denc(7)), 's + ', num2str(denc(8))], 'color', [0  0  0.62745])
	elseif n==9
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^8 + ',num2str(denc(2)),'s^7 + ', num2str(denc(3)),'s^6 + ', num2str(denc(4)),'s^5 + ', num2str(denc(5)),'s^4 + ', num2str(denc(6)),'s^3 + ', num2str(denc(7)), 's^2 + ', num2str(denc(8)), 's + ', num2str(denc(9))], 'color', [0  0  0.62745])
	elseif n==10
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^9 + ',num2str(denc(2)),'s^8 + ', num2str(denc(3)),'s^7 + ', num2str(denc(4)),'s^6 + ', num2str(denc(5)),'s^5 + ', num2str(denc(6)),'s^4 + ', num2str(denc(7)), 's^3 + ', num2str(denc(8)), 's^2 + ', num2str(denc(9)), 's + ',num2str(denc(10))], 'color', [0  0  0.62745])
else, end
x=roots(denc);
taus=1./abs(real(x));
x=x.';
text(0.05, 0.525, 'Roots of the Characteristic Equation:', 'color', [0  0 0.62745]) 
rk=length(x);
if rk <=4, 
text(0.05, .475, num2str(x), 'color', [0  0 0.62745])
elseif rk>=4 && rk<=8,  
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .425, num2str(x(5:rk)), 'color', [0  0 0.62745])
elseif rk>=8 && rk<=13 
   text(0.05, .475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .425, num2str(x(5:8)), 'color', [0  0 0.62745])
   text(0.05, .375, num2str(x(9:rk)), 'color', [0  0 0.62745])
else, end
axis off
Gc=tf(KKc*[1 Z0], [1, P0]);KC=KKc;
compopen=tf([numo],[deno]);
compsys=tf([numc], [denc]);
fprintf('Compensator ')
assignin('base', 'Gc',Gc),Gc
fprintf('Compensated open loop ')
assignin('base', 'TFo',compopen), compopen
fprintf('Compensated closed loop ')
assignin('base', 'TFc',compsys),compsys
assignin('base', 'KC',KC),KC
assignin('base', 'Z0',Z0),Z0
assignin('base', 'P0',P0),P0

% --------------------------------------------------------------------
function varargout = pushbuttonResponse_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
ltiview('step', compsys)



% --------------------------------------------------------------------
function varargout = pushbuttonClose_Callback(h, eventdata, handles, varargin)
close
















leadcontroller2.fig

hgS_050200:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x38  char array]
	IntegerHandle : [1x3  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x28  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	HandleVisibility : [1x8  char array]
	Tag : [1x7  char array]
	ApplicationData : [1x1  struct array]









			[21x1  struct array]			@ = 

21x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]
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hgS_070000:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x35  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x25  char array]
	NextPlot : [1x7  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	Tag : [1x7  char array]
	ApplicationData : [1x1  struct array]









			[119x1  struct array]			@ = 

119x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









lineperfgui.m

function varargout = lineperfgui(varargin)
global Length model pram f w Zc Gamal Z Y A B C D 
% LinePerfGui Application M-file for LinePerfGui.fig
%    FIG = LinePerfGui launch LinePerfGui GUI.
%    LinePerfGui('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 26-Apr-2007 17:03:22
% warning('off','MATLAB:dispatcher:InexactMatch')

if nargin == 0  % LAUNCH GUI
	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

    
    model=0; pram=0;

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end

    

%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.
% --------------------------------------------------------------------
function varargout = gedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Ledit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Capedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = redit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = zedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = yedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Zedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Yedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Aedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Bedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Cedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = reqedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = geqedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Leqedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = Ceqedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = frqedit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = lgtedit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = VrEdit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = drEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = PrEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = QrEdit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = VrdEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = drdEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = VscEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = VsEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = dsEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = PsEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = QsEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = SrEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = VrNLEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = kcEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = VratEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = pfratEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = IthEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = MVAratEdit_Callback(h, eventdata, handles, varargin)


% --------------------------------------------------------------------
function varargout = listboxmodel_Callback(h, eventdata, handles, varargin)
global  Length model pram f w Zc Gamal Z Y A B C D 
box1Handle=findobj(gcbf,'Tag','listbox1');
ML=get(handles.listboxmodel,'Value');

if ML==1
    model=0; set(handles.listbox1,'Value', 1); parm=0; MM=1;
elseif ML==2
    model=1; set(handles.listbox1,'Value', 1); pram=0; MM=1;
elseif ML==3
    model=2; set(handles.listbox1,'Value', 1); parm=0;  MM=1;
elseif ML==4
    model=3; set(handles.listbox1,'Value', 1); parm=0; MM=1;
else, end

% --------------------------------------------------------------------
function varargout = listbox1_Callback(h, eventdata, handles, varargin)
global Length model pram f w Zc Gamal Z Y A B C D 
box1Handle=findobj(gcbf,'Tag','listbox1');
ML=get(handles.listboxmodel,'Value');
MM=get(handles.listbox1,'Value');
textRedHandle=findobj(gcbf,'Tag','Redtext');
textRedmodel=findobj(gcbf,'Tag','Redmodel');
if MM==1, pram=0;
elseif MM==2, pram=1;
elseif MM==3, pram=2;
elseif MM==4, pram=3;
elseif MM==5, pram=4;
elseif MM==6, pram=5;
else, end 
 if ML==1
  set(handles.listbox1,'Value', 1);
else, end
if model==0
set(textRedmodel, 'visible', 'on')
else, 
set(textRedmodel, 'visible', 'off')
end
textRedbutton=findobj(gcbf,'Tag','Redbutton');
textRedbutton2=findobj(gcbf,'Tag','Redbutton2');

frqHandle=findobj(gcbf,'Tag','frqedit');
lgtHandle=findobj(gcbf,'Tag','lgtedit');
f=eval(get(frqHandle,'String'));w=2*pi*f;
Length=eval(get(lgtHandle,'String'));
rHandle=findobj(gcbf,'Tag','redit');
LHandle=findobj(gcbf,'Tag','Ledit');
gHandle=findobj(gcbf,'Tag','gedit');
CapHandle=findobj(gcbf,'Tag','Capedit');
zHandle=findobj(gcbf,'Tag','zedit');
yHandle=findobj(gcbf,'Tag','yedit');
ZHandle=findobj(gcbf,'Tag','Zedit');
YHandle=findobj(gcbf,'Tag','Yedit');
AHandle=findobj(gcbf,'Tag','Aedit');
BHandle=findobj(gcbf,'Tag','Bedit');
CHandle=findobj(gcbf,'Tag','Cedit');
LeqHandle=findobj(gcbf,'Tag','Leqedit');
CeqHandle=findobj(gcbf,'Tag','Ceqedit');
reqHandle=findobj(gcbf,'Tag','reqedit');
geqHandle=findobj(gcbf,'Tag','geqedit');
textAHandle=findobj(gcbf,'Tag','Atext');
textBHandle=findobj(gcbf,'Tag','Btext');
textCHandle=findobj(gcbf,'Tag','Ctext');
textDHandle=findobj(gcbf,'Tag','Dtext');
textEHandle=findobj(gcbf,'Tag','Etext');
textRedHandle=findobj(gcbf,'Tag','Redtext');
textRedmodel=findobj(gcbf,'Tag','Redmodel');
if pram==0 || model==0
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
    set(textRedbutton, 'visible', 'off')
    set(textRedbutton2, 'visible', 'off')

elseif pram==1 && model~=0
    r=eval(get(rHandle,'String'));
    g=eval(get(gHandle,'String'));
    L=eval(get(LHandle,'String'));
    Cap=eval(get(CapHandle,'String'));
    set(rHandle, 'visible', 'on')
    set(gHandle, 'visible', 'on')
    set(LHandle, 'visible', 'on')
    set(CapHandle, 'visible', 'on')
    set(textAHandle, 'visible', 'on')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
    


    
elseif pram==2 && model~=0
    z=eval(get(zHandle,'String'));
    y=eval(get(yHandle,'String'));
    
    set(zHandle, 'visible', 'on')
    set(yHandle, 'visible', 'on')
    set(textBHandle, 'visible', 'on')
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')  
    set(YHandle, 'visible', 'off')  
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off') 
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
    set(textRedbutton2, 'visible', 'off')


elseif pram==3 && model~=0
    Z=eval(get(ZHandle,'String'));
    Y=eval(get(YHandle,'String'));
    
    set(ZHandle, 'visible', 'on')
    set(YHandle, 'visible', 'on')
    set(textCHandle, 'visible', 'on') 
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
    set(textRedbutton2, 'visible', 'off')


elseif pram==4 && model~=0
    A=eval(get(AHandle,'String'));
    B=eval(get(BHandle,'String'));
    C=eval(get(CHandle,'String'));
    D=A;
        
    set(AHandle, 'visible', 'on')
    set(BHandle, 'visible', 'on')
    set(CHandle, 'visible', 'on')
    set(textDHandle, 'visible', 'on') 
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
    set(textRedbutton2, 'visible', 'off')
    

elseif pram==5 && model~=0
    set(reqHandle, 'visible', 'on')
    set(geqHandle, 'visible', 'on')
    set(LeqHandle, 'visible', 'on')
    set(CeqHandle, 'visible', 'on')
    set(textEHandle, 'visible', 'on')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off') 
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')  
    set(textEHandle, 'visible', 'on')
    set(textRedbutton2, 'visible', 'off')
   

    %figure(LCGUI)
    set(textRedHandle, 'visible', 'on')
    uiwait(figure(lcgui))
    Leq=evalin('base', 'Leqw');
    Ceq=evalin('base', 'Ceqw');
    set(handles.Leqedit,'String', Leq);
    set(handles.Ceqedit,'String', Ceq);
    set(textRedHandle, 'visible', 'off')
    LeqHandle=findobj(gcbf,'Tag','Leqedit');
    Leq=eval(get(LeqHandle,'String'));
    CeqHandle=findobj(gcbf,'Tag','Ceqedit');
    Ceq=eval(get(CeqHandle,'String')); 
    req=eval(get(reqHandle,'String'));
    geq=eval(get(geqHandle,'String'));
    r=req; g=geq;     

else, end
    if model==1 || model==0
    set(gHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    
else,end    
    set(handles.Zis, 'visible', 'off'); set(handles.Rout, 'visible', 'off'); set(handles.jout, 'visible', 'off'); set(handles.Xout, 'visible', 'off')
    set(handles.Yis, 'visible', 'off'); set(handles.Gout, 'visible', 'off'); set(handles.Bout, 'visible', 'off')
    set(handles.ohm, 'visible', 'off'); set(handles.mho, 'visible', 'off'); set(handles.ohm, 'visible', 'off'); 
    set(handles.Ais, 'visible', 'off'); set(handles.Arout, 'visible', 'off'); set(handles.Aiout, 'visible', 'off'); 
    set(handles.Bis, 'visible', 'off'); set(handles.Brout, 'visible', 'off'); set(handles.Biout, 'visible', 'off'); 
    set(handles.Cis, 'visible', 'off'); set(handles.Crout, 'visible', 'off'); set(handles.Ciout, 'visible', 'off'); 
    set(handles.Dis, 'visible', 'off'); set(handles.Drout, 'visible', 'off'); set(handles.Diout, 'visible', 'off'); 
    set(handles.Zcis, 'visible', 'off');     set(handles.Rcout, 'visible', 'off'); set(handles.j2out, 'visible', 'off'); set(handles.Xcout, 'visible', 'off');
    set(handles.Alphais, 'visible', 'off');  set(handles.ellis, 'visible', 'off'); 
    set(handles.Alphaout, 'visible', 'off'); set(handles.Betais, 'visible', 'off'); set(handles.Betaout, 'visible', 'off');
    set(handles.neper, 'visible', 'off');    set(handles.radian, 'visible', 'off')
    set(handles.ohm2, 'visible', 'off') 
% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
global  Length model pram f w Zc Gamal Z Y A B C D 
ML=get(handles.listboxmodel,'Value');
MM=get(handles.listbox1,'Value');
textRedbutton=findobj(gcbf,'Tag','Redbutton');
textRedbutton2=findobj(gcbf,'Tag','Redbutton');
set(textRedbutton2, 'visible', 'off')

frqHandle=findobj(gcbf,'Tag','frqedit');
lgtHandle=findobj(gcbf,'Tag','lgtedit');
f=eval(get(frqHandle,'String'));w=2*pi*f;
Length=eval(get(lgtHandle,'String'));
rHandle=findobj(gcbf,'Tag','redit');
LHandle=findobj(gcbf,'Tag','Ledit');
gHandle=findobj(gcbf,'Tag','gedit');
CapHandle=findobj(gcbf,'Tag','Capedit');
zHandle=findobj(gcbf,'Tag','zedit');
yHandle=findobj(gcbf,'Tag','yedit');
ZHandle=findobj(gcbf,'Tag','Zedit');
YHandle=findobj(gcbf,'Tag','Yedit');
AHandle=findobj(gcbf,'Tag','Aedit');
BHandle=findobj(gcbf,'Tag','Bedit');
CHandle=findobj(gcbf,'Tag','Cedit');
LeqHandle=findobj(gcbf,'Tag','Leqedit');
CeqHandle=findobj(gcbf,'Tag','Ceqedit');
reqHandle=findobj(gcbf,'Tag','reqedit');
geqHandle=findobj(gcbf,'Tag','geqedit');
textAHandle=findobj(gcbf,'Tag','Atext');
textBHandle=findobj(gcbf,'Tag','Btext');
textCHandle=findobj(gcbf,'Tag','Ctext');
textDHandle=findobj(gcbf,'Tag','Dtext');
textEHandle=findobj(gcbf,'Tag','Etext');
textRedHandle=findobj(gcbf,'Tag','Redtext');
textRedmodel=findobj(gcbf,'Tag','Redmodel');
if pram==0 || model==0
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
 
elseif pram==1 && model~=0
    r=eval(get(rHandle,'String'));
    g=eval(get(gHandle,'String'));
    L=eval(get(LHandle,'String'));
    Cap=eval(get(CapHandle,'String'));
     if Cap ==0 && model==3
        set(textRedbutton2, 'visible', 'on')
    elseif Cap==0   
      set(textRedbutton2, 'visible', 'off')
    end
    Z=(r+j*w*L*0.001)*Length;
        if model==1 
            Y=0;
        else
            Y= g + j*w*Cap*1e-6*Length;
            Zc = sqrt(Z/Y); Gamal=sqrt(Z*Y);
        end
    set(rHandle, 'visible', 'on')
    set(gHandle, 'visible', 'on')
    set(LHandle, 'visible', 'on')
    set(CapHandle, 'visible', 'on')
    set(textAHandle, 'visible', 'on')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
   

elseif pram==2 && model~=0
    z=eval(get(zHandle,'String'));
    y=eval(get(yHandle,'String'));
    Z=z*Length;
        if model==1  
           Y=0;
       else
            Y= y*Length;
            Zc = sqrt(Z/Y); Gamal=sqrt(Z*Y);
        end
    set(zHandle, 'visible', 'on')
    set(yHandle, 'visible', 'on')
    set(textBHandle, 'visible', 'on')
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')  
    set(YHandle, 'visible', 'off')  
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off') 
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
    

elseif pram==3 && model~=0
    Z=eval(get(ZHandle,'String'));
    Y=eval(get(YHandle,'String'));
    if model==3
        Gamal=acosh(1+Z*Y/2); Zc=Z/sinh(Gamal);
    else, end
    if model==1
            Y=0;
        else
        end
    set(ZHandle, 'visible', 'on')
    set(YHandle, 'visible', 'on')
    set(textCHandle, 'visible', 'on') 
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
    
elseif pram==4 && model~=0
    A=eval(get(AHandle,'String'));
    B=eval(get(BHandle,'String'));
    C=eval(get(CHandle,'String'));
    D=A;
        if model==1
           A=1; C=0; D=1; Z=B; Y=0;
       else
            Z=B; 
               if B~=0
                   Y=2*(A-1)/B;
                    Gamal=acosh(A);
                    Zc=B/sinh(Gamal);
                else
                    Y=0;
                end
            end
    set(AHandle, 'visible', 'on')
    set(BHandle, 'visible', 'on')
    set(CHandle, 'visible', 'on')
    set(textDHandle, 'visible', 'on') 
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(reqHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(LeqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')
    set(textEHandle, 'visible', 'off')
    set(textRedHandle, 'visible', 'off')
elseif pram==5 && model~=0
    set(reqHandle, 'visible', 'on')
    set(geqHandle, 'visible', 'on')
    set(LeqHandle, 'visible', 'on')
    set(CeqHandle, 'visible', 'on')
    set(textEHandle, 'visible', 'on')
    set(AHandle, 'visible', 'off')
    set(BHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(textDHandle, 'visible', 'off') 
    set(rHandle, 'visible', 'off')
    set(gHandle, 'visible', 'off')
    set(LHandle, 'visible', 'off')
    set(CapHandle, 'visible', 'off')
    set(zHandle, 'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(ZHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(textAHandle, 'visible', 'off')
    set(textBHandle, 'visible', 'off')
    set(textCHandle, 'visible', 'off')  
    set(textEHandle, 'visible', 'on')
    LeqHandle=findobj(gcbf,'Tag','Leqedit');
    Leq=eval(get(LeqHandle,'String'));
    CeqHandle=findobj(gcbf,'Tag','Ceqedit');
    Ceq=eval(get(CeqHandle,'String'));
    req=eval(get(reqHandle,'String'));
    geq=eval(get(geqHandle,'String'));
    r=req; g=geq;
    Z=(r+j*w*Leq*0.001)*Length;
        if model==1
            Y=0;
        else
            Y= g+j*w*Ceq*1e-6*Length;
            Zc = sqrt(Z/Y); Gamal=sqrt(Z*Y);
        end
else, end
if model==1 || model==0
    set(gHandle, 'visible', 'off')
    set(CapHandle,'visible', 'off')
    set(yHandle, 'visible', 'off')
    set(YHandle, 'visible', 'off')
    set(AHandle, 'visible', 'off')
    set(CHandle, 'visible', 'off')
    set(geqHandle, 'visible', 'off')
    set(CeqHandle, 'visible', 'off')

else, end

textRedbutton=findobj(gcbf,'Tag','Redbutton');

if ML~=1 && MM~=1
    set(textRedbutton, 'visible', 'off')
    set(handles.Zis, 'visible', 'on'); set(handles.Rout, 'visible', 'on'); set(handles.jout, 'visible', 'on'); set(handles.Xout, 'visible', 'on')
    set(handles.Yis, 'visible', 'on'); set(handles.Gout, 'visible', 'on'); set(handles.Bout, 'visible', 'on')
    set(handles.ohm, 'visible', 'on'); set(handles.mho, 'visible', 'on'); set(handles.ohm, 'visible', 'on'); 
    set(handles.Ais, 'visible', 'on'); set(handles.Arout, 'visible', 'on'); set(handles.Aiout, 'visible', 'on'); 
    set(handles.Bis, 'visible', 'on'); set(handles.Brout, 'visible', 'on'); set(handles.Biout, 'visible', 'on'); 
    set(handles.Cis, 'visible', 'on'); set(handles.Crout, 'visible', 'on'); set(handles.Ciout, 'visible', 'on'); 
    set(handles.Dis, 'visible', 'on'); set(handles.Drout, 'visible', 'on'); set(handles.Diout, 'visible', 'on'); 
    if model== 1
        
        fprintf ('\n'), disp(' Short line model')
        disp(' ----------------')
        fprintf('\n')
        fprintf(' Z = %g + j ',real(Z)),  fprintf('%g ohms\n',imag(Z)),
        Y = 0 + j*0; Zc = 0;
    elseif model==3 
        if pram~=3 && pram~=4
            Z = Zc*sinh(Gamal);  Y = 2*tanh(Gamal/2) /Zc;
        else, end
    else, end
    if model==2,  disp(' '),  disp(' Nominal pi model'),
        
        disp(' ----------------')
        fprintf('\n'), fprintf(' Z = %g + j ',real(Z)), fprintf('%g ohms\n',imag(Z)),
        fprintf(' Y = %g + j ',real(Y)), fprintf('%g Siemens\n',imag(Y))
    elseif model==3, disp(' '), disp(' Equivalent pi model')
        disp(' -------------------')
        fprintf('\n')
        fprintf(' Z'' = %g + j ',real(Z)),  fprintf('%g ohms\n',imag(Z)),
        fprintf(' Y'' = %g + j ',real(Y)),  fprintf('%g siemens\n',imag(Y))
            if model==3 
            fprintf(' Zc  = %g + j ',real(Zc)), fprintf('%g ohms\n',imag(Zc))
            fprintf(' alpha l  = %g neper', real(Gamal))
            fprintf('    beta l = %g radian', imag(Gamal))
            fprintf('   = %gø\n', imag(Gamal*180/pi))
            else, end
    else, end,
    % A,B,C,D constants of line
    if pram~=4
        A = 1 + Z*Y/2;  B = Z;
        C = Y*(1 + Z*Y/4);  D = A;
    else, end
    ABCD = [A B; C D];
    disp(' ')
    fprintf('         %-11.5g + j', real(A)), fprintf(' %-11.5g', imag(A))
    fprintf('   %-11.5g + j', real(B)), fprintf(' %-11.5g  \n', imag(B))
    fprintf(' ABCD =                                                             \n')
    fprintf('         %-11.5g + j', real(C)), fprintf(' %-11.5g', imag(C))
    fprintf('   %-11.5g + j', real(D)), fprintf(' %-11.5g  \n', imag(D))
    fprintf(' \n')
    set(handles.Zis,'String',('Z = ')); 
    set(handles.Rout,'String', real(Z)); set(handles.jout,'String', ('+j'));  set(handles.Xout,'String', imag(Z));
    set(handles.Yis,'String',('Y = ')); 
    set(handles.Gout,'String', real(Y)); set(handles.jout,'String', ('+j'));  set(handles.Bout,'String', imag(Y));
    set(handles.mho, 'String', 'S'),  set(handles.ohm, 'String', 'W'),
    
    if model==3
        set(handles.Zcis, 'visible', 'on');     set(handles.Rcout, 'visible', 'on');  set(handles.j2out, 'visible', 'on'); set(handles.Xcout, 'visible', 'on');
        set(handles.Alphais, 'visible', 'on');  set(handles.ellis, 'visible', 'on'); 
        set(handles.Alphaout, 'visible', 'on'); set(handles.Betais, 'visible', 'on'); set(handles.Betaout, 'visible', 'on');
        set(handles.Zcis,'String',('Z_c = ')); 
        set(handles.Rcout,'String', real(Zc));  set(handles.j2out,'String', ('+j'));  set(handles.Xcout,'String', imag(Zc));
        set(handles.Alphais,'String',('a'));    set(handles.ellis,'String',('l = ')); 
        set(handles.Alphaout,'String', real(Gamal)); set(handles.Betais,'String', ('b')); set(handles.ellis,'String',('l = ')); set(handles.Betaout,'String', imag(Gamal));
        set(handles.neper, 'visible', 'on'), set(handles.radian, 'visible', 'on')
        set(handles.neper, 'String', 'neper'), set(handles.radian, 'String', 'radian')
        set(handles.ohm2, 'visible', 'on'), set(handles.ohm2, 'String', 'W');
    else,
        set(handles.Zcis, 'visible', 'off');     set(handles.Rcout, 'visible', 'off'); set(handles.j2out, 'visible', 'off'); set(handles.Xcout, 'visible', 'off');
        set(handles.Alphais, 'visible', 'off');  set(handles.ellis, 'visible', 'off'); 
        set(handles.Alphaout, 'visible', 'off'); set(handles.Betais, 'visible', 'off'); set(handles.Betaout, 'visible', 'off');
        set(handles.neper, 'visible', 'off');    set(handles.radian, 'visible', 'off')
        set(handles.ohm2, 'visible', 'off')
    end
    set(handles.Ais,'String',('A = ')); set(handles.Arout,'String', real(A)); set(handles.jout,'String', ('+j')); set(handles.Aiout,'String', imag(A)); 
    set(handles.Bis,'String',('B = ')); set(handles.Brout,'String', real(B)); set(handles.jout,'String', ('+j')); set(handles.Biout,'String', imag(B)); 
    set(handles.Cis,'String',('C = ')); set(handles.Crout,'String', real(C)); set(handles.jout,'String', ('+j')); set(handles.Ciout,'String', imag(C)); 
    set(handles.Dis,'String',('D = ')); set(handles.Drout,'String', real(D)); set(handles.jout,'String', ('+j')); set(handles.Diout,'String', imag(D)); 
else, set(textRedbutton, 'visible', 'on'); 
end
% --------------------------------------------------------------------
function varargout = listbox3_Callback(h, eventdata, handles, varargin)
global Length model pram f w Zc Gamal Z Y A B C D 
AM=get(handles.listbox3,'Value');
RedAnalysisHandle=findobj(gcbf,'Tag','RedAnalysis');
RedStep13Handle=findobj(gcbf,'Tag','RedStep13');
axes(handles.ResultAxes)    % Select the proper axes
hrst=gca;
cla(hrst)  
axes(handles.PortAxes)    % Select the proper axes
hPort=gca;
VrmHandle=findobj(gcbf,'Tag','VrEdit');
VrmdHandle=findobj(gcbf,'Tag','VrdEdit');
VsmHandle=findobj(gcbf,'Tag','VsEdit');
VsmcHandle=findobj(gcbf,'Tag','VscEdit');
VrNLHandle=findobj(gcbf,'Tag','VrNLEdit');
drHandle=findobj(gcbf,'Tag','drEdit');
PrHandle=findobj(gcbf,'Tag','PrEdit');
QrHandle=findobj(gcbf,'Tag','QrEdit');
dsHandle=findobj(gcbf,'Tag','dsEdit');
PsHandle=findobj(gcbf,'Tag','PsEdit');
QsHandle=findobj(gcbf,'Tag','QsEdit');
ZrHandle=findobj(gcbf,'Tag','ZrEdit');
CapCompHandle=findobj(gcbf,'Tag','CapComp');       
CapFrameHandle=findobj(gcbf,'Tag','CapFrame');
ShtHandle=findobj(gcbf,'Tag','ShtEdit');
SriHandle=findobj(gcbf,'Tag','SriEdit');
ShSrHandle=findobj(gcbf,'Tag','ShSrEdit');
drdHandle=findobj(gcbf,'Tag','drdEdit');
CaptextHandle=findobj(gcbf,'Tag','Captext');      
kcEditHandle=findobj(gcbf,'Tag','kcEdit');     
Shthandle=findobj(gcbf,'Tag','ShtEdit');
Sht=get(Shthandle,'Value');
Srihandle=findobj(gcbf,'Tag','SriEdit');
Sri=get(Srihandle,'Value');
ShSrhandle=findobj(gcbf,'Tag','ShSrEdit');
ShSr=get(ShSrhandle,'Value');
MVAratHandle=findobj(gcbf,'Tag','MVAratEdit');
pfratHandle=findobj(gcbf,'Tag','pfratEdit');
IthHandle=findobj(gcbf,'Tag','IthEdit');
VratHandle=findobj(gcbf,'Tag','VratEdit');
if pram~=0
set(RedStep13Handle, 'visible', 'off')
cla(hPort)
axis([-.05 3.4  0 1])
    if AM==1
        set(VrmHandle, 'visible', 'off')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        %%%%%%%%%%%%%
        set(VsmHandle, 'visible', 'off')
        set(dsHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        set(VrNLHandle, 'visible', 'off')

    set(CapCompHandle, 'visible', 'off') 
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(VsmcHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off')  
    set(kcEditHandle, 'visible', 'off')  
    set(MVAratHandle, 'visible', 'off')  
    set(pfratHandle, 'visible', 'off')  
    set(IthHandle, 'visible', 'off')  
    set(VratHandle, 'visible', 'off')  
elseif AM==2 
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 1 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1], [0.9, 0.9]), line([0, 1], [0.1, 0.1])
        hold on 
        line([1.65, 3], [0.9, 0.9]),  line([1.65, 3], [0.1, 0.1])
        line([1  1 1.65  1.65 1], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.75]), line([3.015 3.015],[0.1055  0.25])
        line([2.9  2.9  3.1  3.1  2.9],[.25  .75  .75 .25  .25])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(1.7,.63,'|V_{R(LL)}| =')
        text(1.95,.35, '\delta_R =')
        text(3.15, .6, 'P_{R(3\phi)} ='), text(3.15, .3, 'Q_{R(3\phi)} =')
        text(2.45, .8, 'KV')
        text(2.6,  .45, '\circ')
        text(4.3,.62,'MW')
        text(4.3,.32,'Mvar')
        text(3.65, .2, '+ lggging pf')
        text(3.65, .1, ' - leading pf')
        text(1.15, .6, 'A   B')
        text(1.15, .4, 'C   D')
        text(0 , .5, 'V_S\angle\delta_S^\circ', 'Color', [1 0 0])
        text(0 , .8, 'S_{S(3\phi)}', 'Color', [1 0 0])
        axis off
        hold off
        Vrm=eval(get(VrmHandle,'String'));
        dr=eval(get(drHandle,'String'));
        Pr=eval(get(PrHandle,'String'));
        Qr=eval(get(QrHandle,'String'));
        set(VrmHandle, 'visible', 'on')
        set(drHandle, 'visible', 'on')
        set(PrHandle, 'visible', 'on')
        set(QrHandle, 'visible', 'on')
        set(VsmHandle, 'visible', 'off')
        set(dsHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        Zr=eval(get(ZrHandle,'String'));
        set(ZrHandle, 'visible', 'off');
        set(VrNLHandle, 'visible', 'off');
        set(CapCompHandle, 'visible', 'off') 
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(VsmcHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off')
    set(kcEditHandle, 'visible', 'off')
    set(MVAratHandle, 'visible', 'off')  
    set(pfratHandle, 'visible', 'off')  
    set(IthHandle, 'visible', 'off') 
    set(VratHandle, 'visible', 'off')  
 elseif AM==3 
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 2 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1.4], [0.9, 0.9]), line([0, 1.4], [0.1, 0.1])
        hold on 
        line([2.05, 3], [0.9, 0.9]),  line([2.05, 3], [0.1, 0.1])
        %%line([1  1 1.65  1.65 1], [0  1  1  0  0])
        line([1.4  1.4  2.05 2.05 1.4], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.75]), line([3.015 3.015],[0.1055  0.25])
        line([2.9  2.9  3.1  3.1  2.9],[.25  .75  .75 .25  .25])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(0.145, .625,'|V_{S(LL)}| =')
        text(.4, .285, '\delta_S =')
        text(-1.05, .625, 'P_{S(3\phi)} ='), text(-1.05, .285, 'Q_{S(3\phi)} =')
        text(.9, .82, 'KV')
        text(1.05,  .45, '\circ')
        text(-.4, .8,'MW')
        text(-.4,.45,'Mvar')
        text(-.9, .1, '+ lggging pf')
        text(-.9, 0, ' - leading pf')
        text(1.55, .6, 'A   B')
        text(1.55, .4, 'C   D')
        text(2.4, .4, 'V_R\angle\delta_S^\circ', 'Color', [1 0 0])
        text(2.4 , .7, 'S_{R(3\phi)}', 'Color', [1 0 0])
        axis off
        hold off  
        Vsm=eval(get(VsmHandle,'String'));
        ds=eval(get(dsHandle,'String'));
        Ps=eval(get(PsHandle,'String'));
        Qs=eval(get(QsHandle,'String'));
        set(VsmHandle, 'visible', 'on')
        set(dsHandle, 'visible', 'on')
        set(PsHandle, 'visible', 'on')
        set(QsHandle, 'visible', 'on')
        set(VrmHandle, 'visible', 'off')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        Zr=eval(get(ZrHandle,'String'));
        set(ZrHandle, 'visible', 'off')
        set(VrNLHandle, 'visible', 'off')
        set(CapCompHandle, 'visible', 'off')  
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')    
    set(VsmcHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off') 
    set(kcEditHandle, 'visible', 'off') 
    set(MVAratHandle, 'visible', 'off')  
    set(pfratHandle, 'visible', 'off')  
    set(IthHandle, 'visible', 'off') 
    set(VratHandle, 'visible', 'off')  
elseif AM==4
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 3 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1], [0.9, 0.9]), line([0, 1], [0.1, 0.1])
        hold on 
        line([1.65, 3], [0.9, 0.9]),  line([1.65, 3], [0.1, 0.1])
        line([1  1 1.65  1.65 1], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.75]), line([3.015 3.015],[0.1055  0.25])
        line([2.9  2.9  3.1  3.1  2.9],[.25  .75  .75 .25  .25])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(1.7,.63,'|V_{R(LL)}| =')
        text(1.95,.35, '\delta_R =')
        text(3.15, .5, 'Z_{R(\phi)} =')
        text(2.45, .8, 'KV')
        text(2.6,  .45, '\circ')
        text(3.8,.65,'\Omega     \Omega')
       text(1.15, .6, 'A   B')
        text(1.15, .4, 'C   D')
        text(0 , .5, 'V_S\angle\delta_S^\circ', 'Color', [1 0 0])
        text(0 , .8, 'S_{S(3\phi)}', 'Color', [1 0 0])
        axis off
        hold off
        Vrm=eval(get(VrmHandle,'String'));
        dr=eval(get(drHandle,'String'));
        Pr=eval(get(PrHandle,'String'));
        Qr=eval(get(QrHandle,'String'));
        Zr=eval(get(ZrHandle,'String'));
        set(ZrHandle, 'visible', 'on')
        set(VrmHandle, 'visible', 'on')
        set(drHandle, 'visible', 'on')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        set(VsmHandle, 'visible', 'off')
        set(dsHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        set(VrNLHandle, 'visible', 'off')
        set(CapCompHandle, 'visible', 'off') 
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(VsmcHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off') 
    set(kcEditHandle, 'visible', 'off')
    set(MVAratHandle, 'visible', 'off')  
    set(pfratHandle, 'visible', 'off')  
    set(IthHandle, 'visible', 'off')
    set(VratHandle, 'visible', 'off')  
elseif AM==5
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 4 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1.4], [0.9, 0.9]), line([0, 1.4], [0.1, 0.1])
        hold on 
        line([2.05, 3], [0.9, 0.9]),  line([2.05, 3], [0.1, 0.1])
        line([1.4  1.4  2.05 2.05 1.4], [0  1  1  0  0])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(0.145, .625,'|V_{S(LL)}| =')
        text(.4, .285, '\delta_S =')
        text(.9, .82, 'KV')
        text(1.05,  .45, '\circ')
        text(1.55, .6, 'A   B')
        text(1.55, .4, 'C   D')
        text(2.4, .6, 'V_R\angle\delta_S^\circ', 'Color', [1 0 0])
        axis off
        hold off  
        Vsm=eval(get(VsmHandle,'String'));
        ds=eval(get(dsHandle,'String'));
        set(VsmHandle, 'visible', 'on')
        set(dsHandle, 'visible', 'on')
        set(VrmHandle, 'visible', 'off')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        Zr=eval(get(ZrHandle,'String'));
        set(ZrHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        set(VrNLHandle, 'visible', 'off')
        set(CapCompHandle, 'visible', 'off')  
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(VsmcHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off')  
    set(kcEditHandle, 'visible', 'off')
    set(MVAratHandle, 'visible', 'off')  
    set(pfratHandle, 'visible', 'off')  
    set(IthHandle, 'visible', 'off')
    set(VratHandle, 'visible', 'off')  
elseif AM==6
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 5 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1.4], [0.9, 0.9]), line([0, 1.4], [0.1, 0.1])
        hold on 
        line([2.05, 3], [0.9, 0.9]),  line([2.05, 3], [0.1, 0.1])
        line([1.4  1.4  2.05 2.05 1.4], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.10225])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(0.145, .625,'|V_{S(LL)}| =')
        text(.4, .285, '\delta_S =')
        text(.9, .82, 'KV')
        text(1.05,  .45, '\circ')
        text(1.55, .6, 'A   B')
        text(1.55, .4, 'C   D')
        text(2.4, .6, 'V_R\angle\delta_S^\circ', 'Color', [1 0 0])
        axis off
        hold off  
        Vsm=eval(get(VsmHandle,'String'));
        ds=eval(get(dsHandle,'String'));
        set(VsmHandle, 'visible', 'on')
        set(dsHandle, 'visible', 'on')
        set(VrmHandle, 'visible', 'off')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        Zr=eval(get(ZrHandle,'String'));
        set(ZrHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off') 
        set(VrNLHandle, 'visible', 'off')
        set(CapCompHandle, 'visible', 'off')  
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(VsmcHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off')  
    set(kcEditHandle, 'visible', 'off') 
    set(MVAratHandle, 'visible', 'off')  
    set(pfratHandle, 'visible', 'off')  
    set(IthHandle, 'visible', 'off')
    set(VratHandle, 'visible', 'off')  
elseif AM==7
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 6 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1], [0.9, 0.9]), line([0, 1], [0.1, 0.1])
        hold on 
       line([1.65, 3], [0.1, 0.1])
        line([1  1 1.65  1.65 1], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.75]), line([3.015 3.015],[0.1055  0.25])
        line([2.9  2.9  3.1  3.1  2.9],[.25  .75  .75 .25  .25])
        if Sht==1
            line([1.65, 3], [0.9, 0.9]),  
            line([2.6, 2.6], [.9, .55])
            line([2.6, 2.6], [.45, .1])
            line([2.5, 2.7], [.55,.55])
            line([2.5, 2.7], [.45,.45])
            text(-.3 , .5, 'V_{S(LL)} = ')
            text(0.4 , .675, 'KV')
            set(VsmcHandle, 'visible', 'on')

        elseif Sri==1
            line([1.65, 2.2], [0.9, 0.9]),  
            line([2.35, 3], [0.9, 0.9]),  
            line([2.2, 2.2], [1, 0.8]),  
            line([2.35, 2.35], [1, 0.8]), 
            text(-.3 , .5, 'V_{S(LL)}\angle\delta_s', 'Color', 'r')
            set(VsmcHandle, 'visible', 'off')

        elseif ShSr==1
            line([2.6, 2.6], [.9, .55])
            line([2.6, 2.6], [.45, .1])
            line([2.5, 2.7], [.55,.55])
            line([2.5, 2.7], [.45,.45])
            line([1.65, 2.2], [0.9, 0.9]),  
            line([2.35, 3], [0.9, 0.9]),  
            line([2.2, 2.2], [1, 0.8]),  
            line([2.35, 2.35], [1, 0.8]), 
            text(-.3 , .5, 'V_{S(LL)} = ')
            text(0.4 , .675, 'KV')
            set(VsmcHandle, 'visible', 'on')
        
        else, end
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(3.2, -.25,'|V_{R(LL)}| KV')
        text(4.25, -.25, '\delta_R')
        text(4.45,  -.25, '\circ')
        text(3.15, .645, 'P_{Load(3\phi)} ='), text(3.15, .345, 'Q_{Load(3\phi)} =')
        text(4.3,.62,'MW')
        text(4.3,.32,'Mvar')
        text(3.65, .2, '+ lggging pf')
        text(3.65, .1, ' - leading pf')
        text(1.15, .6, 'A   B')
        text(1.15, .4, 'C   D')
        
        axis off
        hold off    
        %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
        VsmcHandle=findobj(gcbf,'Tag','VscEdit');
        Vsm=eval(get(VsmcHandle,'String'));
        VrmdHandle=findobj(gcbf,'Tag','VrdEdit');
        Vrm=eval(get(VrmdHandle,'String'));
        drdHandle=findobj(gcbf,'Tag','drdEdit');
        dr=eval(get(drHandle,'String'));
        Pr=eval(get(PrHandle,'String'));
        Qr=eval(get(QrHandle,'String'));
        set(VrmHandle, 'visible', 'off')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'on')
        set(QrHandle, 'visible', 'on')
        set(VsmHandle, 'visible', 'off')
        set(dsHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        Zr=eval(get(ZrHandle,'String'));
        set(ZrHandle, 'visible', 'off');
        set(VrNLHandle, 'visible', 'off');
        set(CapCompHandle, 'visible', 'on')  
        set(CapFrameHandle, 'visible', 'on')
        set(ShtHandle, 'visible', 'on')
        set(SriHandle, 'visible', 'on')
        set(ShSrHandle, 'visible', 'on')
        set(VrmdHandle, 'visible', 'on')
        set(drdHandle, 'visible', 'on')
        set(MVAratHandle, 'visible', 'off')  
        set(pfratHandle, 'visible', 'off')  
        set(IthHandle, 'visible', 'off') 
        set(VratHandle, 'visible', 'off')  
     if Sri==1 || ShSr==1
        set(CaptextHandle, 'visible', 'on')  
        set(kcEditHandle, 'visible', 'on')  
        elseif Sht==1
        set(CaptextHandle, 'visible', 'off')  
        set(kcEditHandle, 'visible', 'off')  
     else, end
   elseif AM==8 
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 7 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1], [0.9, 0.9]), line([0, 1], [0.1, 0.1])
        hold on 
        line([1.65, 3], [0.9, 0.9]),  line([1.65, 3], [0.1, 0.1])
        line([1  1 1.65  1.65 1], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.75]), line([3.015 3.015],[0.1055  0.25])
        line([2.9  2.9  3.1  3.1  2.9],[.25  .75  .75 .25  .25])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(1.7,.63,'|V_{R(LL)}| =')
        text(2.45, .8, 'KV')
        text(1.15, .6, 'A   B')
        text(1.15, .4, 'C   D')
        text(0 , .5, 'V_S\angle\delta_S^\circ', 'Color', [1 0 0])
        %Etext(0 , .8, 'S_{S(3\phi)}', 'Color', [1 0 0])
        axis off
        hold off
        Vrm=eval(get(VrmHandle,'String'));
        dr=eval(get(drHandle,'String'));
        Pr=eval(get(PrHandle,'String'));
        Qr=eval(get(QrHandle,'String'));
        set(VrmHandle, 'visible', 'on')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        set(VsmHandle, 'visible', 'off')
        set(dsHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        Zr=eval(get(ZrHandle,'String'));
        set(ZrHandle, 'visible', 'off');
        set(VrNLHandle, 'visible', 'off');
        set(CapCompHandle, 'visible', 'off')  
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(VsmcHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off') 
    set(kcEditHandle, 'visible', 'off') 
    set(MVAratHandle, 'visible', 'off')  
    set(pfratHandle, 'visible', 'off')  
    set(IthHandle, 'visible', 'off') 
    set(VratHandle, 'visible', 'off')  
elseif AM==9 
    VsmcHandle=findobj(gcbf,'Tag','VscEdit');
    Vsm=eval(get(VsmcHandle,'String'));
    MVAratHandle=findobj(gcbf,'Tag','MVAratEdit');
    MVArat=eval(get(MVAratHandle,'String'));
    pfratHandle=findobj(gcbf,'Tag','pfratEdit');
    pfrat=eval(get(QsHandle,'String'));      
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 6 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1], [0.9, 0.9]), line([0, 1], [0.1, 0.1])
        hold on 
        line([1.65, 3], [0.9, 0.9]),  line([1.65, 3], [0.1, 0.1])
        line([1  1 1.65  1.65 1], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.75]), line([3.015 3.015],[0.1055  0.25])
        line([2.9  2.9  3.1  3.1  2.9],[.25  .75  .75 .25  .25])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')       
        text(3.2, .8, 'Long line voltage profile for') 
        text(3.2,.675, '\bullet  Noload')
        text(3.2,.55, '\bullet  SIL')
        text(3.2,.425, '\bullet  Rated load')
        text(3.2,.3, '\bullet  Short circuit')       
        text(1.15, .6, 'A   B')
        text(1.15, .4, 'C   D')
        text(-.6 , .475, 'Rated pf')
        text(0.25 , .675, 'V_{S(LL)}')
        text(0.75 , .52, 'KV')      
        text(-0.6, .8, 'Rated MVA')
        axis off
        hold off
        set(VrmHandle, 'visible', 'off')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        set(VsmHandle, 'visible', 'off')

        set(VsmcHandle, 'visible', 'on')
        set(dsHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        set(ZrHandle, 'visible', 'off');
        set(VrNLHandle, 'visible', 'off');
    set(CapCompHandle, 'visible', 'off')  
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off')  
    set(kcEditHandle, 'visible', 'off') 
    set(MVAratHandle, 'visible', 'on')  
    set(pfratHandle, 'visible', 'on')  
    set(IthHandle, 'visible', 'off')
    set(VratHandle, 'visible', 'off')  
elseif AM==10
     MVAratHandle=findobj(gcbf,'Tag','MVAratEdit');
     MVArat=eval(get(MVAratHandle,'String'));
     IthHandle=findobj(gcbf,'Tag','IthEdit');
     Ith=eval(get(IthHandle,'String'));
     VrmHandle=findobj(gcbf,'Tag','VrEdit');
     Vrm=eval(get(VrmHandle,'String'));
     VsmcHandle=findobj(gcbf,'Tag','VscEdit');
     Vsm=eval(get(VsmcHandle,'String'));
        set(RedAnalysisHandle, 'visible', 'off')
        %Ckt for analysis 6 
        axes(handles.PortAxes)    % Select the proper axes
        axis([-.05 3.4  0 1])
        line([0, 1], [0.9, 0.9]), line([0, 1], [0.1, 0.1])
        hold on 
        line([1.65, 3], [0.9, 0.9]),  line([1.65, 3], [0.1, 0.1])
        line([1  1 1.65  1.65 1], [0  1  1  0  0])
        line([3.015 3.015],[0.8875  0.75]), line([3.015 3.015],[0.1055  0.25])
        line([2.9  2.9  3.1  3.1  2.9],[.25  .75  .75 .25  .25])
        text(-0.025,0.8855, '\circ','Color', 'b')
        text(-0.025,0.085, '\circ','Color', 'b')
        text(3, 0.8855, '\circ','Color', 'b')
        text(3 ,0.085, '\circ','Color', 'b')
        text(1.15, .6, 'A   B')
        text(1.15, .4, 'C   D')
        text(-.8 , .475, 'Line Ampacity')
        text(0.05, .3, 'A/\phi')
        text(0.25 , .675, 'V_{S(LL)}')
        text(0.75 , .52, 'KV')      
        text(-0.6, .8, 'Rated L-L Voltage')
        text(1.7,.63,'|V_{R(LL)}| =')
        text(2.45, .8, 'KV')
        axis off
        hold off
        set(MVAratHandle, 'visible', 'off')  
        set(pfratHandle, 'visible', 'off')  
        set(IthHandle, 'visible', 'on')  
        set(VratHandle, 'visible', 'on')  

        set(VrmHandle, 'visible', 'on')
        set(drHandle, 'visible', 'off')
        set(PrHandle, 'visible', 'off')
        set(QrHandle, 'visible', 'off')
        set(VsmHandle, 'visible', 'off')

        set(VsmcHandle, 'visible', 'on')
        set(dsHandle, 'visible', 'off')
        set(PsHandle, 'visible', 'off')
        set(QsHandle, 'visible', 'off')
        set(ZrHandle, 'visible', 'off');
        set(VrNLHandle, 'visible', 'off');
    set(CapCompHandle, 'visible', 'off')  %%%%%%%%%?
    set(CapFrameHandle, 'visible', 'off')
    set(ShtHandle, 'visible', 'off')
    set(SriHandle, 'visible', 'off')
    set(ShSrHandle, 'visible', 'off')
    set(VrmdHandle, 'visible', 'off')
    set(drdHandle, 'visible', 'off')
    set(CaptextHandle, 'visible', 'off')  %%%%%%%%%?
    set(kcEditHandle, 'visible', 'off') 
end
elseif pram==0
set(RedStep13Handle, 'visible', 'on')
set(handles.listbox3,'Value', 1);
end
% --------------------------------------------------------------------
function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)
global  Length model pram f w Zc Gamal Z Y A B C D 
AM=get(handles.listbox3,'Value');
RedAnalysisHandle=findobj(gcbf,'Tag','RedAnalysis');
axes(handles.ResultAxes)    % Select the proper axes
hrst=gca;
cla(hrst)
Shthandle=findobj(gcbf,'Tag','ShtEdit');
Sht=get(Shthandle,'Value');
Srihandle=findobj(gcbf,'Tag','SriEdit');
Sri=get(Srihandle,'Value');
ShSrhandle=findobj(gcbf,'Tag','ShSrEdit');
ShSr=get(ShSrhandle,'Value');
kcEditHandle=findobj(gcbf,'Tag','kcEdit');
kc=eval(get(kcEditHandle,'String'));
ABCD=[A B;C D];
    if AM==2
    VrmHandle=findobj(gcbf,'Tag','VrEdit');
    Vrm=eval(get(VrmHandle,'String'));
    drHandle=findobj(gcbf,'Tag','drEdit');
    dr=eval(get(drHandle,'String')); drdg=dr;
    PrHandle=findobj(gcbf,'Tag','PrEdit');
    Pr=eval(get(PrHandle,'String'));
    QrHandle=findobj(gcbf,'Tag','QrEdit');
    Qr=eval(get(QrHandle,'String'));
    drrad=dr*pi/180;
    Vr = Vrm*(cos(drrad) +j*sin(drrad))/sqrt(3);   % Rec.-end phase voltage
    Sr = Pr +j*Qr;
    Ir = conj(Sr)/(3*conj(Vr));  % Rec. end current  kA
    Irm = abs(Ir)*1000;
    angIr = angle(Ir); pfr = cos(drrad - angIr); angIr = angIr*180/pi;
    VsIs = ABCD*[Vr; Ir];
    Vs = VsIs(1);  Is = VsIs(2);
    Vsm = abs(Vs)*sqrt(3);
    ds = angle(Vs); dsdg = ds*180/pi;
    Ism = abs(Is)*1000;
    angIs = angle(Is); pfs = cos(ds - angIs );  angIs = angIs*180/pi;
    Ss = 3*Vs*conj(Is);  Ps = real(Ss); Qs = imag(Ss);
    Sl = Ss - Sr;  Pl = real(Sl); Ql = imag(Sl);
    Reg = 100*(Vsm/abs(ABCD(1,1)) - Vrm)/Vrm;
    Eff = Pr/Ps*100;
elseif AM==3
    VsmHandle=findobj(gcbf,'Tag','VsEdit');
    Vsm=eval(get(VsmHandle,'String'));
    dsHandle=findobj(gcbf,'Tag','dsEdit');
    ds=eval(get(dsHandle,'String')); dsdg=ds;
    PsHandle=findobj(gcbf,'Tag','PsEdit');
    Ps=eval(get(PsHandle,'String'));
    QsHandle=findobj(gcbf,'Tag','QsEdit');
    Qs=eval(get(QsHandle,'String'));
    dsrad=ds*pi/180;
    Vs = Vsm*(cos(dsrad) +j*sin(dsrad))/sqrt(3);   % Rec.-end phase voltage
    Ss = Ps +j*Qs;
    Is = conj(Ss)/(3*conj(Vs));  % Rec. end current  kA
    Ism = abs(Is)*1000;
    angIs = angle(Is); pfs = cos(dsrad - angIs); angIs = angIs*180/pi;
    VrIr = inv(ABCD)*[Vs; Is];
    Vr = VrIr(1);  Ir = VrIr(2);
    Vrm = abs(Vr)*sqrt(3);
    dr = angle(Vr); drdg = dr*180/pi;
    Irm = abs(Ir)*1000;
    angIr = angle(Ir); pfr = cos(dr - angIr ); angIr = angIr*180/pi;
    Sr = 3*Vr*conj(Ir);  Pr = real(Sr); Qr = imag(Sr);
    Sl = Ss - Sr;  Pl = real(Sl); Ql = imag(Sl);
    Reg = 100*(Vsm/abs(ABCD(1,1)) - Vrm)/Vrm;
    Eff = Pr/Ps*100;
    elseif AM==1
    set(RedAnalysisHandle, 'visible', 'on')
elseif AM==4
    VrmHandle=findobj(gcbf,'Tag','VrEdit');
    Vrm=eval(get(VrmHandle,'String'));
    drHandle=findobj(gcbf,'Tag','drEdit');
    dr=eval(get(drHandle,'String')); drdg=dr;
    drrad=dr*pi/180;
    Vr = Vrm*(cos(drrad) +j*sin(drrad))/sqrt(3);   % Rec.-end phase voltage
    ZrHandle=findobj(gcbf,'Tag','ZrEdit');
    Zr=eval(get(ZrHandle,'String'));
    Ir = Vr/Zr;  % Rec. end current  kA
    Sr = 3*Vr*conj(Ir); Pr =real(Sr); Qr = imag(Sr);
    Irm = abs(Ir)*1000;
    angIr = angle(Ir); pfr = cos(drrad - angIr); angIr = angIr*180/pi;
    VsIs = ABCD*[Vr; Ir];
    Vs = VsIs(1);  Is = VsIs(2);
    Vsm = abs(Vs)*sqrt(3);
    ds = angle(Vs); dsdg = ds*180/pi;
    Ism = abs(Is)*1000;
    angIs = angle(Is); pfs = cos(ds - angIs ); angIs = angIs*180/pi;
    Ss = 3*Vs*conj(Is);  Ps = real(Ss); Qs = imag(Ss);
    Sl = Ss - Sr;  Pl = real(Sl); Ql = imag(Sl);
    Reg = 100*(Vsm/abs(ABCD(1,1)) - Vrm)/Vrm;
    Eff = Pr/Ps*100;
 elseif AM==5
    VsmHandle=findobj(gcbf,'Tag','VsEdit');
    Vsm=eval(get(VsmHandle,'String'));
    dsHandle=findobj(gcbf,'Tag','dsEdit');
    ds=eval(get(dsHandle,'String')); dsdg=ds;
    VrNLHandle=findobj(gcbf,'Tag','VrNLEdit');
    VrNL=eval(get(VrNLHandle,'String'));
    dsrad=ds*pi/180;
    Vs = Vsm*(cos(dsrad) +j*sin(dsrad))/sqrt(3);   % Rec.-end phase voltage
    dsrad=ds*pi/180;
    Vs = Vsm*(cos(dsrad) +j*sin(dsrad))/sqrt(3);   % Rec.-end phase voltage
    Vro = Vs/(ABCD(1,1));
    Is = ABCD(2,1)*Vro;
    Vrm = abs(Vro)*sqrt(3); 
    dr = angle(Vro); drdg = dr*180/pi;
    Ism = abs(Is)*1000;
    angIs = angle(Is); pfs = cos(dsrad - angIs ); angIs = angIs*180/pi;
    ths = angIs - ds;
    elseif AM==6
    VsmHandle=findobj(gcbf,'Tag','VsEdit');
    Vsm=eval(get(VsmHandle,'String'));
    dsHandle=findobj(gcbf,'Tag','dsEdit');
    ds=eval(get(dsHandle,'String')); dsdg=ds;
    VrNLHandle=findobj(gcbf,'Tag','VrNLEdit');
    VrNL=eval(get(VrNLHandle,'String'));
    dsrad=ds*pi/180;
    Vs = Vsm*(cos(dsrad) +j*sin(dsrad))/sqrt(3);   % Rec.-end phase voltage
    dsrad=ds*pi/180;
    Vr = 0;
    Vrm = 0;
    Ir = Vs/ABCD(1,2);
    Irm = abs(Ir)*1000;
    angIr = angle(Ir); angIr = angIr*180/pi;
    Is= ABCD(2,2)*Ir;
    Ism = abs(Is)*1000;
    angIs = angle(Is); angIs = angIs*180/pi; 
elseif AM==7
    VsmcHandle=findobj(gcbf,'Tag','VscEdit');
    Vsmc=eval(get(VsmcHandle,'String'));
    VrmdHandle=findobj(gcbf,'Tag','VrdEdit');
    Vrmd=eval(get(VrmdHandle,'String'));
    drdHandle=findobj(gcbf,'Tag','drdEdit');
    dr=eval(get(drdHandle,'String')); drdg=dr;
    PrHandle=findobj(gcbf,'Tag','PrEdit');
    Pr=eval(get(PrHandle,'String'));
    QrHandle=findobj(gcbf,'Tag','QrEdit');
    Qload=eval(get(QrHandle,'String'));
    drrad=dr*pi/180;
    Vrd = Vrmd*(cos(drrad) +j*sin(drrad))/sqrt(3);   % Rec.-end phase voltage
    Sload = Pr +j*Qload;
    if Sht ==1
        ba = angle( ABCD(1,2) )- angle(ABCD(1,1));
        S1 = Vsmc*Vrmd/abs(ABCD(1,2)); S2 = abs(ABCD(1,1))*Vrmd^2/abs(ABCD(1,2));
        bd = acos( (Pr + S2*cos(ba))/S1 );
        Qr = S1*sin(bd) - S2*sin(ba);
        Qc = Qr - Qload;
        Sr = Pr + j*Qr;
        Xc = Vrmd^2/abs(Qc); Cap = 1000000/(2*pi*60*Xc);
        Ir = conj(Sr)/(3*conj(Vrd));  % Rec. end current  kA
        Irm = abs(Ir)*1000;
        angIr = angle(Ir); pfr = cos(drrad - angIr); angIr = angIr*180/pi;
        Iload = conj(Sload)/(3*conj(Vrd));  % Rec. end current  kA
        Iloadm = abs(Iload)*1000;
        angIl = angle(Iload); pfl = cos(drrad - angIl); angIl = angIl*180/pi;
        Ic = Ir - Iload;
        Icm = abs(Ic)*1000;
        angIc= angle(Ic)*180/pi;
        VsIs = ABCD*[Vrd; Ir];
        Vsc = VsIs(1);  Is = VsIs(2);
        Vsmc = abs(Vsc)*sqrt(3);
        ds = angle(Vsc); dsdg = ds*180/pi;
        Ism = abs(Is)*1000;
        angIs = angle(Is); pfs = cos(ds - angIs ); angIs = angIs*180/pi;
        Ss = 3*Vsc*conj(Is);  Ps = real(Ss); Qs = imag(Ss);
        Sl = Ss - Sr;  Pl = real(Sl); Ql = imag(Sl);
        Reg = 100*(Vsmc/abs(ABCD(1,1)) - Vrmd)/Vrmd;
        Eff = Pr/Ps*100;
    elseif Sri==1
        Z = ABCD(1,2); Y = 2*ABCD(2,1)/(ABCD(1,1)+1);
        kcEditHandle=findobj(gcbf,'Tag','kcEdit');
        kc=eval(get(kcEditHandle,'String'));
        Xc = -j*kc*imag(Z)/100;  caps = 1000000/(2*pi*60*abs(Xc));
        Z2 = Z + Xc;
        ssrf=f*sqrt(abs(Xc)/imag(Z));
        ABCDnu = [1+Z2*Y/2  Z2; Y*(1+Z2*Y/4) 1+Z2*Y/2];
        Qr=Qload;
        Sr = Pr +j*Qr;
        Ir = conj(Sr)/(3*conj(Vrd));  % Rec. end current  kA
        Irm = abs(Ir)*1000;
        angIr = angle(Ir); pfr = cos(drrad - angIr); angIr = angIr*180/pi;
        VsIs = ABCDnu*[Vrd; Ir];
        Vsc = VsIs(1);  Is = VsIs(2);
        Vsmc = abs(Vsc)*sqrt(3);
        ds = angle(Vsc); dsdg = ds*180/pi;
        Ism = abs(Is)*1000;
        angIs = angle(Is); pfs = cos(ds - angIs ); angIs = angIs*180/pi;
        Ss = 3*Vsc*conj(Is);  Ps = real(Ss); Qs = imag(Ss);
        Sl = Ss - Sr;  Pl = real(Sl); Ql = imag(Sl);
        Iline = Ir + Y/2*Vrd;
        Qcap =  abs(Xc)*(abs(Iline))^2;
        Reg = 100*(Vsmc/abs(ABCDnu(1,1)) - Vrmd)/Vrmd;
        Eff = Pr/Ps*100;
    elseif ShSr==1  
        Z = ABCD(1,2); Y = 2*ABCD(2,1)/(ABCD(1,1)+1);
    kcEditHandle=findobj(gcbf,'Tag','kcEdit');
    kc=eval(get(kcEditHandle,'String'));
    Xcsr = -j*kc*imag(Z)/100;  csr = 1000000/(2*pi*60*abs(Xcsr));
    Z2 = Z + Xcsr;
    ssrf = f*sqrt(abs(Xcsr)/imag(Z));
    ABCDnu = [1+Z2*Y/2  Z2; Y*(1+Z2*Y/4) 1+Z2*Y/2];
    ba = angle( ABCDnu(1,2) )- angle(ABCDnu(1,1));
    S1 = Vsmc*Vrmd/abs(ABCDnu(1,2)); S2 = abs(ABCDnu(1,1))*Vrmd^2/abs(ABCDnu(1,2));
    bd = acos( (Pr + S2*cos(ba))/S1 );
    Qr = S1*sin(bd) - S2*sin(ba);
    Qcsh = Qr - Qload;
    Sr = Pr + j*Qr;
    Xcsh = Vrmd^2/abs(Qcsh); csh = 1000000/(2*pi*60*Xcsh);
    Ir = conj(Sr)/(3*conj(Vrd));  % Rec. end current  kA
    Irm = abs(Ir)*1000;
    angIr = angle(Ir); pfr = cos(drrad - angIr); angIr = angIr*180/pi;
    Iload = conj(Sload)/(3*conj(Vrd));  % Rec. end current  kA
    Iloadm = abs(Iload)*1000;
    angIl = angle(Iload); pfl = cos(drrad - angIl); angIl = angIl*180/pi;
    Icsh = Ir - Iload;
    Icshm = abs(Icsh)*1000;
    angIc= angle(Icsh)*180/pi;
    VsIs = ABCDnu*[Vrd; Ir];
    Vsc = VsIs(1);  Is = VsIs(2);
    Vsmc = abs(Vsc)*sqrt(3);
    ds = angle(Vsc); dsdg = ds*180/pi;
    Ism = abs(Is)*1000;
    angIs = angle(Is); pfs = cos(ds - angIs ); angIs = angIs*180/pi;
    Ss = 3*Vsc*conj(Is);  Ps = real(Ss); Qs = imag(Ss);
    Sl = Ss - Sr;  Pl = real(Sl); Ql = imag(Sl);
    Iline = Ir + Y/2*Vrd;
    Qcsr =  abs(Xcsr)*(abs(Iline))^2;
    Reg = 100*(Vsmc/abs(ABCDnu(1,1)) - Vrmd)/Vrmd;
    Eff = Pr/Ps*100;
elseif AM==8 
    VrmHandle=findobj(gcbf,'Tag','VrEdit');
    Vrm=eval(get(VrmHandle,'String'));
elseif AM==9 
    VsmcHandle=findobj(gcbf,'Tag','VscEdit');
    Vsm=eval(get(VsmcHandle,'String'));
    MVAratHandle=findobj(gcbf,'Tag','MVAratEdit');
    MVArat=eval(get(MVAratHandle,'String'));
    pfratHandle=findobj(gcbf,'Tag','pfratEdit');
    pfrat=eval(get(pfratHandle,'String'));
elseif AM==10 
     VsmcHandle=findobj(gcbf,'Tag','VscEdit');
     Vsm=eval(get(VsmcHandle,'String'));
     VrmHandle=findobj(gcbf,'Tag','VrEdit');
     Vrm=eval(get(VrmHandle,'String'));
     VratHandle=findobj(gcbf,'Tag','VratEdit');
     Vrate=eval(get(VratHandle,'String'));
     IthHandle=findobj(gcbf,'Tag','IthEdit');
     Ith=eval(get(IthHandle,'String'));
 else, end
elseif AM==1
    set(RedAnalysisHandle, 'visible', 'on')  
end
    fprintf(' \n')
    if AM==2, fprintf(' Line performance for specified receiving end quantities \n'), end
    if AM==3, fprintf(' Line performance for specified sending end quantities \n'), end
    if AM==4, fprintf(' Line performance for specified load impedance \n'), end
    fprintf(' ------------------------------------------------------- \n')
 if AM==2 || AM==3 || AM==4
    fprintf(' Vr = %g kV (L-L)', Vrm), fprintf('  at %gø \n', drdg)
    fprintf(' Pr = %g MW', Pr), fprintf('   Qr = %g Mvar \n', Qr)
    fprintf(' Ir = %g A', Irm), fprintf('  at %gø', angIr), fprintf('  PFr = %g', pfr)

    if abs(Qr) >0.01 && Qr > 0, fprintf(' lagging '),end
    if abs(Qr) >0.01 && Qr < 0, fprintf(' leading '),end
    fprintf(' \n')
    fprintf(' Vs = %g kV (L-L)', Vsm), fprintf('  at %gø \n', dsdg)
    fprintf(' Is = %g A', Ism), fprintf('  at %gø', angIs), fprintf('  PFs = %g', pfs)
    if abs(Qs) >0.01 && Qs > 0, fprintf(' lagging '),end
    if abs(Qs) >0.01 && Qs < 0, fprintf(' leading '),end
    fprintf(' \n')
    fprintf(' Ps = %-10.3f MW', Ps), fprintf('   Qs = %-10.3f Mvar \n', Qs)
    fprintf(' PL = %-10.3f MW', Pl), fprintf('   QL = %-10.3f Mvar \n', Ql)
    fprintf(' Percent Voltage Regulation   = %g \n', Reg)
    fprintf(' Transmission line efficiency = %g \n', Eff)
    axes(handles.ResultAxes)    % Select the proper axes
    axis([0 1  -0.25 1])
    text(.05, 1, ['V_r = ', num2str(abs(Vr)), '\angle', num2str(drdg), '^\circ KV,    ', '|V_{r(LL)}| = ', num2str(Vrm), ' KV' ])
    text(.05, .85, ['P_{r(3\phi)} = ', num2str(Pr), ' MW', '     Q_{r(3\phi)} = ', num2str(Qr), ' Mvar'])
    text(.05, 0.7, ['I_r = ', num2str(abs(Irm)), '\angle', num2str(angIr), '^\circ A,    ', 'PF_r = ', num2str(pfr), ])
    if abs(Qr) >0.01 && Qr > 0, text(0.05, 0.7,'                                                                lagging '), end
    if abs(Qr) >0.01 && Qr < 0, text(0.05 , .7,'                                                                leading '),end
    text(.05, 0.55, ['V_s = ', num2str(abs(Vs)), '\angle', num2str(dsdg), '^\circ KV,    ', '|V_{s(LL)}| = ', num2str(Vsm), ' KV' ])
    text(.05, 0.4, ['I_s = ', num2str(abs(Ism)), '\angle', num2str(angIs), '^\circ A,    ', 'PF_s = ', num2str(pfs), ])
    if abs(Qs) >0.01 && Qs > 0, text(.05, .4, '                                                                   lagging '),end
    if abs(Qs) >0.01 && Qs < 0, text(.05, 0.4,'                                                                   leading '),end
    text(.05, .25, ['P_{s(3\phi)} = ', num2str(Ps), 'MW', '     Q_{s(3\phi)} = ', num2str(Qs), 'Mvar' ])
    text(.05, .1, ['P_{L(3\phi)} =  ', num2str(Pl), 'MW', '     Q_{L(3\phi)} =  ', num2str(Ql), 'Mvar' ])
    text(0.05, -.05, ['Percent Voltage Regulation   = ', num2str(Reg)])
    text(0.05, -.20, ['Transmission line efficiency = ', num2str(Eff)])
    axis off
elseif AM==5
    fprintf(' Open line and shunt reactor compensation \n')
    fprintf(' ---------------------------------------- \n')
    fprintf(' Vs = %g kV (L-L)', Vsm), fprintf('  at %gø \n', dsdg)
    fprintf(' Vr = %g kV (L-L)', Vrm), fprintf('  at %gø \n', drdg)
    fprintf(' Is = %g A', Ism), fprintf('  at %gø', angIs), fprintf('  PFs = %g', pfs)

    if abs(ths) >0.01 && ths <0, fprintf(' lagging '),end
    if abs(ths) >0.01 && ths >0, fprintf(' leading '),end
    fprintf(' \n')
    if abs(Vrm) <= abs(Vsm)
      shrtline= [
    '                                                            '
    ' Line charging capacitance is zero. A short line is assumed '
    ' VR(nl) = VS. Shunt reactor compensation is not required.   '
    '                                                            '];
    disp(shrtline)
    else, end
    if abs(Vrm) <= abs(Vsm)
    set(VrNLHandle, 'visible', 'off')
    elseif abs(Vrm) > abs(Vsm)
    set(VrNLHandle, 'visible', 'on')
    text(.05, .55,  'Desired no load receiving-end voltage     KV', 'Color', [0 0 1])
    text(.05, 0.45, 'with shunt reactor compensation', 'Color', [0 0 1])
    else, end
    k = Vsm/VrNL;
    Xr =-j*ABCD(1,2)/(k - ABCD(1,1));
    Qind = VrNL^2/Xr;
    fprintf(' \n Desired no load receiving end voltage = %g kV \n',VrNL)
    fprintf(' Shunt reactor reactance = %g ohm \n', Xr)
    fprintf(' Shunt reactor rating = %g Mvar \n', Qind)
    axis([0 1  -0.25 1])
    text(.05, 1.0, ['V_s = ', num2str(abs(Vs)), '\angle', num2str(dsdg), '^\circ KV,    ', '|V_{s(LL)}| = ', num2str(Vsm), ' KV' ])
    text(.05, 0.85, ['V_r = ', num2str(abs(Vro)), '\angle', num2str(drdg), '^\circ KV,    ', '|V_{R(LL)}| = ', num2str(Vrm), ' KV' ])
    text(.05, 0.70, ['I_s = ', num2str(abs(Ism)), '\angle', num2str(angIs), '^\circ A,    ', 'PF_s = ', num2str(pfs), ])
    if abs(ths) >0.01 && ths > 0, text(0.05, 0.7,'                                                                      lagging '), end
    if abs(ths) >0.01 && ths < 0, text(0.05 , .7,'                                                                      leading '),end
    if abs(Vrm) <= abs(Vsm)
    text(.05, 0.55, 'Line charging capacitance is zero. A short line is assumed.', 'Color', [0 0 1])
    text(.05, 0.40, 'V_{R(nl)} = V_S. Shunt reactor compensation is not required', 'Color', [0 0 1])
    elseif abs(Vrm) > abs(Vsm)
    text(.05, 0.3, ['Shunt reactor reactance = ', num2str(real(Xr)), ' \Omega'])
    text(.05, 0.15, ['Shunt reactor rating = ', num2str(real(Qind)), ' Mvar'])
    Zc = sqrt(ABCD(1,2)/ABCD(2,1));
    gama = acosh(ABCD(1,1))/Length;
    Vr=VrNL/sqrt(3);
    Ir = Vr/(j*Xr);
    x=0:Length/50:Length;
    a = cosh(gama*x); b = Zc*sinh(gama*x); c = 1/Zc*sinh(gama*x);
    Vx = Vr*a + Ir*b;
    Ix = Vr*c + Ir*a;
    VxL=sqrt(3)*abs(Vx);
    Vro = Vs./cosh(gama*x);
    Vrm = sqrt(3)*abs(Vro);
    vscale1 = 0.9*Vsm;
    vscale2 = ceil(max(Vrm)/10)*10;
    tx1 = .7*Length; tx2=.75*Length;
    ynl= .995*max(Vrm); ycmp=.993*VxL(1);
    xl = Length - x;
    h = figure;
    plot(xl, VxL, x, Vrm,'-'), grid
    axis([0 , Length, vscale1, vscale2])
    title(['Voltage profile of an unloaded line, X_{Lsh} = ', num2str(real(Xr)),' \Omega'])
    ylabel('Line-Line kV'),
    sen = vscale1-.08*(vscale2-vscale1);
    rec = Length -.2*Length;
    text(0, sen , 'Sending end')
    text(rec, sen, 'Receiving end')
    text(tx1, ynl, 'Uncompensated')
    text(tx2, ycmp, 'Compensated')
    else, end
elseif AM==6
    fprintf(' \n')
    fprintf(' Line short-circuited at the receiving end \n')
    fprintf(' ----------------------------------------- \n')
    fprintf(' Vs = %g kV (L-L)', Vsm), fprintf('  at %gø \n', ds)
    fprintf(' Ir = %g A', Irm), fprintf('  at %gø \n', angIr)
    fprintf(' Is = %g A', Ism), fprintf('  at %gø \n', angIs)
    axis([0 1  -0.25 1])
    text(.05, 1.0, ['V_s = ', num2str(abs(Vs)), '\angle', num2str(ds), '^\circ KV,    ', '|V_{s(LL)}| = ', num2str(Vsm), ' KV' ])
    text(.05, 0.850, ['I_s = ', num2str(abs(Irm)), '\angle', num2str(angIr)])
    text(.05, 0.70, ['I_R = ', num2str(abs(Ism)), '\angle', num2str(angIs)])
elseif AM==7
if Sht~=0 || Sri~=0 || ShSr~=0
    fprintf(' \n')
    if Sht==1, fprintf(' Shunt capacitive compensation \n'), else, end
        if Sri==1, fprintf(' Series capacitor compensation \n'), else, end
        if ShSr==1, fprintf(' Series and shunt capacitor compensation \n'), else, end
fprintf(' ----------------------------- \n')
fprintf(' Vs = %g kV (L-L)', Vsmc), fprintf('  at %gø \n', dsdg)
fprintf(' Vr = %g kV (L-L)', Vrmd), fprintf('  at %gø \n', dr)
    if Sht==1
    fprintf(' Pload = %g MW', Pr), fprintf('   Qload = %g Mvar \n', Qload)
    fprintf(' Load current = %g A', Iloadm), fprintf('  at %gø', angIl), fprintf('  PFl = %g', pfl)
    if Qload > 0, fprintf(' lagging \n'),elseif Qload < 0 
        fprintf(' leading \n'), end
    fprintf(' Required shunt capcitor: %g ohm,', Xc)
    fprintf('  %g micro F,',Cap), fprintf('  %g Mvar \n', abs(Qc))
    fprintf(' Shunt capacitor current = %g A', Icm), fprintf('  at %gø \n', angIc)
    else, end
    if Sri==1
        fprintf(' Required series capacitor:  %g ohm,', abs(Xc))
        fprintf('   %g micro F,', caps), fprintf('   %g Mvar \n', Qcap)
        fprintf(' Subsynchronous resonant frequency = %g Hz \n', ssrf)
    else, end
    if ShSr==1
    fprintf(' Pload = %g MW', Pr), fprintf('   Qload = %g Mvar \n', Qload)
    fprintf(' Load current = %g A', Iloadm), fprintf('  at %gø', angIl), fprintf('  PFl = %g', pfl)
    if Qload > 0, fprintf(' lagging \n'),elseif Qload < 0 
        fprintf(' leading \n'), end
    fprintf(' Required shunt capcitor: %g ohm,',Xcsh)
    fprintf('  %g micro F,', csh), fprintf(' %g Mvar \n', abs(Qcsh))
    fprintf(' Shunt capacitor current = %g A', Icshm), fprintf('  at %gø \n', angIc)
    fprintf(' Required series capacitor: %g ohm,', abs(Xcsr))
    fprintf('  %g micro F,', csr), fprintf(' %g Mvar \n', Qcsr)
    fprintf(' Subsynchronous resonant frequency = %g Hz \n', ssrf)
    else, end
    fprintf(' Pr = %-10.3f MW', Pr), fprintf('   Qr = %-10.3f Mvar \n', Qr)
    fprintf(' Ir = %g A', Irm), fprintf('  at %gø', angIr), fprintf('  PFr = %g', pfr)
    if abs(Qr) > 0.01 && Qr >0  , fprintf(' lagging '),end
    if abs(Qr) < 0.01 && Qr < 0 , fprintf(' leading '),end
    fprintf(' \n')
    fprintf(' Is = %g A', Ism), fprintf('  at %gø', angIs), fprintf('  PFs = %g', pfs)
    if abs(Qs) >0.01 && Qs > 0, fprintf(' lagging '),end
    if abs(Qs) >0.01 && Qs < 0, fprintf(' leading '),end
    fprintf(' \n')
    fprintf(' Ps = %-10.3f MW', Ps), fprintf('   Qs = %-10.3f Mvar \n', Qs)
    fprintf(' PL = %-10.3f MW', Pl), fprintf('   QL = %-10.3f Mvar \n', Ql)
    fprintf(' Percent Voltage Regulation   = %g \n', Reg)
    fprintf(' Transmission line efficiency = %g \n', Eff) 
    axes(handles.ResultAxes)    % Select the proper axes
    axis([0 1  -0.25 1])
    text(.05, 1.1, ['V_s = ', num2str(abs(Vsc)), '\angle', num2str(dsdg), '^\circ KV,    ', '|V_{s(LL)}| = ', num2str(Vsmc), ' KV' ])
    text(.05, .975, ['V_r = ', num2str(abs(Vrd)), '\angle', num2str(drdg), '^\circ KV,    ', '|V_{r(LL)}| = ', num2str(Vrmd), ' KV' ])
    if Sht ==1
        text(.05, .85, ['P_{Load(3\phi)} = ', num2str(Pr), ' MW', '   Q_{Load(3\phi)} = ', num2str(Qload), ' Mvar'])
        text(.05, 0.725, ['I_L = ', num2str(Iloadm), '\angle', num2str(angIl), '^\circ A,    ', 'PF_L = ', num2str(pfl), ])
        if Qload > 0 , text(0.05, 0.725,'                                                                  lagging '), end
        if Qload < 0 , text(0.05 , .725,'                                                                  leading '),end
        text(.05, .6, ['X_c = ', num2str(Xc), ' \Omega, ', 'C = ', num2str(Cap), ' \muF, ', 'Q_{C(3\phi)} = ', num2str(Qc), ' Mvar'])
        text(.05, 0.475, ['I_c = ', num2str(Icm), '\angle', num2str(angIc), '^\circ A'])
        text(.05, .35, ['P_{r(3\phi)} = ', num2str(Pr), ' MW', '     Q_{r(3\phi)} = ', num2str(Qr), ' Mvar'])
    else, end
    if Sri ==1
        text(.05, .8, ['P_{r(3\phi)} = ', num2str(Pr), ' MW', '   Q_{r(3\phi)} = ', num2str(Qr), ' Mvar'])
        text(.05, .5, ['X_{c(ser)} = ', num2str(abs(Xc)), ' \Omega, ', 'C = ', num2str(caps), ' \muF, ', 'Q_{C(3\phi)} = ', num2str(Qcap), ' Mvar'])
        text(1.05, -.1, ['f_{SSR}= ', num2str(ssrf), ' Hz'])
    else, end
    if ShSr==1
        text(.05, .85, ['P_{Load(3\phi)} = ', num2str(Pr), ' MW', '   Q_{Load(3\phi)} = ', num2str(Qload), ' Mvar'])
        text(.05, 0.725, ['I_L = ', num2str(Iloadm), '\angle', num2str(angIl), '^\circ A,    ', 'PF_L = ', num2str(pfl), ])
        if Qload > 0 , text(0.05, 0.725,'                                                                  lagging '), end
        if Qload < 0 , text(0.05 , .725,'                                                                 leading '),end
        text(.05, .6, ['X_{c(sh)} = ', num2str(abs(Xcsh)), ' \Omega, ', 'C = ', num2str(csh), ' \muF, ', 'Q_{C(3\phi)}= ', num2str(Qcsh), ' Mvar'])
        text(.05, .475, ['X_{c(ser)} = ', num2str(abs(Xcsr)), ' \Omega, ', 'C = ', num2str(csr), ' \muF, ', 'Q_{C(3\phi)} = ', num2str(Qcsr), ' Mvar'])
        text(.05, 0.35, ['I_c = ', num2str(Icshm), '\angle', num2str(angIc), '^\circ A,'])
        text(.4, .35, ['P_{r(3\phi)}= ', num2str(Pr), ' MW', ' Q_{r(3\phi)}= ', num2str(Qr), ' Mvar'])
        text(1.05, -.1, ['f_{SSR}= ', num2str(ssrf), ' Hz'])
    else, end
    text(.05, 0.225, ['I_r = ', num2str(abs(Irm)), '\angle', num2str(angIr), '^\circ A,    ', 'PF_r = ', num2str(pfr), ])
    if abs(Qr) >0.01 && Qr > 0, text(0.05, 0.225,'                                                                  lagging '), end
    if abs(Qr) >0.01 && Qr < 0, text(0.05 , .225,'                                                                leading '),end
    text(.05, 0.1, ['I_s = ', num2str(abs(Ism)), '\angle', num2str(angIs), '^\circ A,    ', 'PF_s = ', num2str(pfs), ])
    if abs(Qs) >0.01 && Qs > 0, text(.05, .1, '                                                                   lagging '),end
    if abs(Qs) >0.01 && Qs < 0, text(.05, 0.1,'                                                                   leading '),end
    text(.05, -.025, ['P_{s(3\phi)} = ', num2str(Ps), ' MW', '     Q_{s(3\phi)} = ', num2str(Qs), ' Mvar' ])
    text(.05, -.15, ['P_{L(3\phi)} =  ', num2str(Pl), ' MW', '     Q_{L(3\phi)} =  ', num2str(Ql), ' Mvar' ])
    text(0.05, -.275, ['Percent Voltage Regulation   = ', num2str(Reg)])
    text(0.05, -.4, ['Transmission line efficiency = ', num2str(Eff)])
    axis off
else, end
elseif AM==8
    VrmHandle=findobj(gcbf,'Tag','VrEdit');
    Vrm=eval(get(VrmHandle,'String'));
    fprintf(' \n')
    fprintf(' Receiving end power circle diagram \n')
    fprintf(' ---------------------------------- \n')
    ba = angle( ABCD(1,2) )- angle(ABCD(1,1));
    delta = 0:3:42;
    d = delta*pi/180;
    Vsm = 1.35*Vrm;
    h=figure;
    hold on
    for k = 1:7
    Vsm = Vsm -.05*Vrm;
    bd = angle(ABCD(1,2)) - d;
    S1 = Vsm*Vrm/abs(ABCD(1,2)); S2 = abs(ABCD(1,1))*Vrm^2/abs(ABCD(1,2));
    Pr = S1*cos(bd) - S2*cos(ba);
    Qr = S1*sin(bd) - S2*sin(ba);
    tx = max(Pr); ty = min(Qr);
    if k ==1
        pm = ceil(max(Pr));
        x = 0:.1*pm:pm; y = zeros(1,length(x));
    else end
    plot(Pr, Qr)
    if k == 1, text( tx, ty, '1.30'), else end
    if k == 2, text( tx, ty, '1.25'), else end
    if k == 3, text( tx, ty, '1.20'), else end
    if k == 4, text( tx, ty, '1.15'), else end
    if k == 5, text( tx, ty, '1.10'), else end
    if k == 6, text( tx, ty, '1.05'), else end
    if k == 7, text( tx, ty, '1.0'), else end
    end
    plot(x,y), grid
    axis([0 pm -pm/2  pm/2]);
    axis('square')
    xlabel('P_r, MW'), ylabel('Q_r,  Mvar')
    title('Power circle diagram  V_s: from V_r to 1.3V_r ')
    hold off
elseif AM==9
    
    if model~=1 && C ~= 0
    fprintf(' \n')
    fprintf(' Voltage profile for line length up to 1/8 wavelength \n')
    fprintf(' ---------------------------------------------------- \n')
    frqHandle=findobj(gcbf,'Tag','frqedit');
    f=eval(get(frqHandle,'String'));w=2*pi*f;
    if pram==1
        rHandle=findobj(gcbf,'Tag','redit');
        r=eval(get(rHandle,'String'));
        LHandle=findobj(gcbf,'Tag','Ledit');
        L=eval(get(LHandle,'String'));
        CapHandle=findobj(gcbf,'Tag','Capedit');
        Cap=eval(get(CapHandle,'String'));
        Cap;
        gHandle=findobj(gcbf,'Tag','gedit');
        g=eval(get(gHandle,'String'));
        z= r + j*w*L*1E-03;  y = g+j*w*Cap*1E-06;
        Zc = sqrt(z/y); gama = sqrt(z*y); beta = imag(gama);
        lamda = 2*pi/beta;
     elseif pram==2
        zHandle=findobj(gcbf,'Tag','zedit');
        yHandle=findobj(gcbf,'Tag','yedit');
        z=eval(get(zHandle, 'String'));
        y=eval(get(yHandle, 'String'));
        Zc = sqrt(z/y); gama = sqrt(z*y); beta = imag(gama);
        lamda = 2*pi/beta;
    elseif pram==3 || pram==4
        lgtHandle=findobj(gcbf,'Tag','lgtedit');
        Length=eval(get(lgtHandle,'String'));
        AHandle=findobj(gcbf,'Tag','Aedit');
        BHandle=findobj(gcbf,'Tag','Bedit');
        A=eval(get(AHandle, 'String'));
        B=eval(get(BHandle, 'String'));
        gamal=acosh(A); gama=gamal/Length; beta=imag(gamal)/Length; Zc=B/sinh(gamal); 
        lamda = 2*pi/beta;
    elseif pram==5
        CeqHandle=findobj(gcbf,'Tag','Ceqedit');
        Cap=eval(get(CeqHandle,'String'));
        reqHandle=findobj(gcbf,'Tag','reqedit');
        r=eval(get(reqHandle,'String'));
        geqHandle=findobj(gcbf,'Tag','geqedit');
        g=eval(get(geqHandle,'String'));
        LeqHandle=findobj(gcbf,'Tag','Leqedit');
        L=eval(get(LeqHandle,'String'));
        z= r + j*w*L*1E-03;  y = g+j*w*Cap*1E-06;
        Zc = sqrt(z/y); gama = sqrt(z*y); beta = imag(gama);
        lamda = 2*pi/beta;
    else, end
    VsmcHandle=findobj(gcbf,'Tag','VscEdit');
    Vsm=eval(get(VsmcHandle,'String'));
    MVAratHandle=findobj(gcbf,'Tag','MVAratEdit');
    MVArat=eval(get(MVAratHandle,'String'));
    pfratHandle=findobj(gcbf,'Tag','pfratEdit');
    pfrat=eval(get(pfratHandle,'String'));
    Vs = Vsm/sqrt(3);
    dist3 = 0:10:lamda/8;
    Vrnl = abs(Vsm./cosh(gama*dist3));
    Vrsil = Vsm./abs(cosh(gama*dist3)+sinh(gama*dist3));
    Vmax = ceil(max(Vrnl/100))*100;
    dismax=  ceil(max(dist3/100))*100*1.1;
    tx = max(dist3);
    ynl = abs(Vsm./cosh(gama*lamda/8));
    ysil= Vsm./abs(cosh(gama*lamda/8)+sinh(gama*lamda/8));
    Is =cosh(gama*lamda/8)*Vs/(Zc*sinh(gama*lamda/8));
    Vshrt = Vs*cosh(gama*dist3)-Zc*Is*sinh(gama*dist3);
    Vshrt= sqrt(3)*abs(Vshrt);
    yshrt= min(Vshrt);
    th = acos(pfrat);
    Srate = MVArat*(cos(th)+j*sin(th));
    Is =conj(Srate)/(3*Vs);
    Vrc = Vs*cosh(gama*dist3) - Zc*Is*sinh(gama*dist3);
    Vrc = sqrt(3)*abs(Vrc);
    yfl = sqrt(3)*abs(Vs*cosh(gama*lamda/8) - Zc*Is*sinh(gama*lamda/8));
    h=figure;
    plot(dist3, Vrnl, dist3, Vrsil, '-', dist3, Vshrt,'-', dist3, Vrc,'-'), grid
    axis([0  dismax  0 Vmax]);
    ylabel('Vr')
    title(['Voltage profile for length up to 1/8 wavelength, Z_c = ',num2str(real(Zc)), ' \Omega'])
    text(tx, ynl, 'No-load')
    text(tx, ysil, 'SIL')
    text(tx, yshrt+25, 'Short-ckt')
    text(tx, yfl, 'Rated load')
    xsc= tx/dismax*.96;
    %Etext(0.11, 0.05, 'Sending end','sc')
    text(0.11, -80, 'Sending end')
    text(tx, -80, 'Receiving end')
  elseif model==1 || C==0
     text(0.15,1, 'Voltage profile is not obtained for a short line.', 'Color', 'r')
  end
elseif AM==10
     if model~=1 && C~=0
frqHandle=findobj(gcbf,'Tag','frqedit');
    f=eval(get(frqHandle,'String'));w=2*pi*f;
    fprintf(' Loadability curve for line length up to 1/4 wavelength \n')
    fprintf(' ---------------------------------------------------------- \n')
    if pram==1
        rHandle=findobj(gcbf,'Tag','redit');
        r=eval(get(rHandle,'String'));
        LHandle=findobj(gcbf,'Tag','Ledit');
        L=eval(get(LHandle,'String'));
        CapHandle=findobj(gcbf,'Tag','Capedit');
        Cap=eval(get(CapHandle,'String'));
        gHandle=findobj(gcbf,'Tag','gedit');
        g=eval(get(gHandle,'String'));
        z= r + j*w*L*1E-03;  y = g+j*w*Cap*1E-06;
        Zc = sqrt(z/y); gama = sqrt(z*y); beta = imag(gama);
        lamda = 2*pi/beta;
     elseif pram==2
        zHandle=findobj(gcbf,'Tag','zedit');
        yHandle=findobj(gcbf,'Tag','yedit');
        z=eval(get(zHandle, 'String'));
        y=eval(get(yHandle, 'String'));
        Zc = sqrt(z/y); gama = sqrt(z*y); beta = imag(gama);
        lamda = 2*pi/beta;
    elseif pram==3 || pram==4
        lgtHandle=findobj(gcbf,'Tag','lgtedit');
        Length=eval(get(lgtHandle,'String'));
        AHandle=findobj(gcbf,'Tag','Aedit');
        BHandle=findobj(gcbf,'Tag','Bedit');
        A=eval(get(AHandle, 'String'));
        B=eval(get(BHandle, 'String'));
        gamal=acosh(A); gama=gamal/Length; beta=imag(gamal)/Length; Zc=B/sinh(gamal); 
        lamda = 2*pi/beta;
    elseif pram==5
        CeqHandle=findobj(gcbf,'Tag','Ceqedit');
        Cap=eval(get(CeqHandle,'String'));
        reqHandle=findobj(gcbf,'Tag','reqedit');
        r=eval(get(reqHandle,'String'));
        geqHandle=findobj(gcbf,'Tag','geqedit');
        g=eval(get(geqHandle,'String'));
        LeqHandle=findobj(gcbf,'Tag','Leqedit');
        L=eval(get(LeqHandle,'String'));
        z= r + j*w*L*1E-03;  y = g+j*w*Cap*1E-06;
        Zc = sqrt(z/y); gama = sqrt(z*y); beta = imag(gama);
        lamda = 2*pi/beta;
    else, end
     VsmcHandle=findobj(gcbf,'Tag','VscEdit');
     Vsm=eval(get(VsmcHandle,'String'));
     VrmHandle=findobj(gcbf,'Tag','VrEdit');
     Vrm=eval(get(VrmHandle,'String'));
     VratHandle=findobj(gcbf,'Tag','VratEdit');
     Vrate=eval(get(VratHandle,'String'));
     IthHandle=findobj(gcbf,'Tag','IthEdit');
     Ith=eval(get(IthHandle,'String'));
del=30;
delta = del*pi/180;
Vs = Vsm/sqrt(3);  Vr = Vrm/sqrt(3);
Vrateph = Vrate/sqrt(3);
SIL = Vrate^2/Zc;
SIL=real(SIL);
Vspu = Vsm/Vrate;  Vrpu = Vrm/Vrate;
Kc = Vspu*Vrpu*SIL;
dist1=50:10: lamda/4;
dist2=100:10: lamda/4;
dist3=0:10:lamda/4;
P = Kc*sin(delta)./sin(beta*dist1);
Pmax = Kc./sin(beta*dist2);
mP= P/SIL;
mPmax= Pmax/SIL;
tx = 0.5*lamda/4;
ty1 = Kc*sin(delta)/sin(beta*tx)/SIL;
ty2 = Kc/sin(beta*tx)/SIL;
Pth = sqrt(3)*Vrate*Ith*1E-3;
mPth = Pth/SIL*ones(1, length(dist3));
ty3 = 1.02*Pth/SIL;
h=figure;
plot(dist1, mP, dist2, mPmax,'-', dist3, mPth,'-'), grid
xlabel('Line length');
ylabel('P.U. SIL')
title('Loadability curve for length up to 1/4 wavelength')
text(0.45*tx, .9*mP(1), ['SIL = ',num2str(SIL), 'MW, ',' \delta = ',num2str(del), '\circ'])
text(tx, ty1+.2, ['Practical line loadability'])
text(tx, ty2+.2, 'Theoretical stability limit')
text(tx, ty3+.2, 'Thermal limit')
  elseif model==1 || C==0
     text(0.15,1, 'Loadability curve is not obtained for a short line.', 'Color', 'r')
   end 
else, end
% --------------------------------------------------------------------
function varargout = ShtEdit_Callback(h, eventdata, handles, varargin)
Shthandle=findobj(gcbf,'Tag','ShtEdit');
Sht=get(Shthandle,'Value');
Srihandle=findobj(gcbf,'Tag','SriEdit');
Sri=get(Srihandle,'Value');
ShSrhandle=findobj(gcbf,'Tag','ShSrEdit');
ShSr=get(ShSrhandle,'Value');
CaptextHandle=findobj(gcbf,'Tag','Captext');       

kcEditHandle=findobj(gcbf,'Tag','kcEdit');
set(CaptextHandle, 'visible', 'off')  
set(kcEditHandle, 'visible', 'off') 
if Sht ==1 
    Sri=0; ShSr=0;     
    set(Shthandle, 'Value',  1);  on = (handles.ShtEdit);
    set(Srihandle, 'Value',  0);  off = (handles.SriEdit);
    set(ShSrhandle, 'Value', 0);  off = (handles.ShSrEdit);
elseif Sri ==1 
    Sht=0; ShSr=0;     
    set(Shthandle, 'Value',  0);  off = (handles.ShtEdit);
    set(Srihandle, 'Value',  1);  on = (handles.SriEdit);
    set(ShSrhandle, 'Value', 0);  off = (handles.ShSrEdit);
elseif ShSr ==1 
    Sht=0; Sri=0;     
    set(Shthandle, 'Value',  0);  off = (handles.ShtEdit);
    set(Srihandle, 'Value',  0);  off = (handles.SriEdit);
    set(ShSrhandle, 'Value', 1);  on = (handles.ShSrEdit);
else, end
    
% --------------------------------------------------------------------
function varargout = SriEdit_Callback(h, eventdata, handles, varargin)
Shthandle=findobj(gcbf,'Tag','ShtEdit');
Sht=get(Shthandle,'Value');
Srihandle=findobj(gcbf,'Tag','SriEdit');
Sri=get(Srihandle,'Value');
ShSrhandle=findobj(gcbf,'Tag','ShSrEdit');
ShSr=get(ShSrhandle,'Value');
CaptextHandle=findobj(gcbf,'Tag','Captext');       

kcEditHandle=findobj(gcbf,'Tag','kcEdit');
set(CaptextHandle, 'visible', 'on')  
set(kcEditHandle, 'visible', 'on')  
if Sri ==1, 
    Sht=0; ShSr=0;     
    set(Shthandle, 'Value', 0);  off = (handles.ShtEdit);
    set(Srihandle, 'Value', 1);  on = (handles.SriEdit);
    set(ShSrhandle, 'Value', 0);  off = (handles.ShSrEdit);
elseif Sht ==1 
    Sri=0; ShSr=0;     
    set(Shthandle, 'Value',  1);  on = (handles.ShtEdit);
    set(Srihandle, 'Value',  0);  off = (handles.SriEdit);
    set(ShSrhandle, 'Value', 0);  off = (handles.ShSrEdit);
elseif ShSr ==1 
    Sht=0; Sri=0;     
    set(Shthandle, 'Value',  0);  off = (handles.ShtEdit);
    set(Srihandle, 'Value',  0);  off = (handles.SriEdit);
    set(ShSrhandle, 'Value', 1);  on = (handles.ShSrEdit);
else, end
% --------------------------------------------------------------------
function varargout = ShSrEdit_Callback(h, eventdata, handles, varargin)
Shthandle=findobj(gcbf,'Tag','ShtEdit');
Sht=get(Shthandle,'Value');
Srihandle=findobj(gcbf,'Tag','SriEdit');
Sri=get(Srihandle,'Value');
ShSrhandle=findobj(gcbf,'Tag','ShSrEdit');
ShSr=get(ShSrhandle,'Value');
CaptextHandle=findobj(gcbf,'Tag','Captext');     
kcEditHandle=findobj(gcbf,'Tag','kcEdit');
set(CaptextHandle, 'visible', 'on')  
set(kcEditHandle, 'visible', 'on')  
if ShSr ==1, 
    Sht=0; Sri=0;     
    set(Shthandle, 'Value', 0);  off = (handles.ShtEdit);
    set(Srihandle, 'Value', 0);  off = (handles.SriEdit);
    set(ShSrhandle, 'Value', 1);  on = (handles.ShSrEdit);
elseif Sht ==1 
    Sri=0; ShSr=0;     
    set(Shthandle, 'Value',  1);  on = (handles.ShtEdit);
    set(Srihandle, 'Value',  0);  off = (handles.SriEdit);
    set(ShSrhandle, 'Value', 0);  off = (handles.ShSrEdit);
elseif Sri==1 
    Sht=0; Sri=0;     
    set(Shthandle, 'Value',  0);  off = (handles.ShtEdit);
    set(Srihandle, 'Value',  1);  on = (handles.SriEdit);
    set(ShSrhandle, 'Value', 0);  off = (handles.ShSrEdit);
else end
% --------------------------------------------------------------------
function varargout = pushbuttonInfo_Callback(h, eventdata, handles, varargin)
figure(lineperfinfo)

% --------------------------------------------------------------------
function varargout = pushbuttonExit_Callback(h, eventdata, handles, varargin)
close all
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lineperfinfo.m

function varargout = lineperfinfo(varargin)

%warning('off','MATLAB:dispatcher:InexactMatch')

% Last Modified by GUIDE v2.0 29-Mar-2002 21:32:05

if nargin == 0  % LAUNCH GUI

fig = openfig(mfilename,'reuse');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);
axes(handles.axesInfo)    % Select the proper axes
axis off
str1(1) = {'\bf Line Performance Program'};

str2(1)= {['This program is developed for the complete analysis and compensation of a transmission line.     '
           '{\bf Step 1} Select the line model:                                                              '
           '     1. Short Line Model: for lines less than 80 Km (50 miles)                                   '
           '     2. Medium Line Model: For lines above 80 Km (50 miles)                                      '
           '        and below 250 Km (150 miles).                                                            '
           '     3. Long Line Model: For lines 250 Km (150 miles) and longer.                                '
           '                                                                                                 '
           '{\bf Step 2} Select types of parameters for input                                                '
           '     1. Parameters r, g, L, and C per unit length. Select this option if the line parameters     '      
           '         per unit length are known. Value of r is the resistance per phsase per unit length      '
           '     2. Complex z, and y per unit length. Select this option if the series impedance             '
           '         and shunt susceptance per unit length are given.                                        '
           '     3. Nominal \pi or Equivalent \pi model. Select this option if the nominal \pi               '
           '         parameters Z and Y or the equivalent \pi parameters Z\prime and Y\primeare known.       '
           '     4. A, B, C, D, constant. Select this option when the generalized ABCD                       '
           '         constants are given.                                                                    '
           '     5. Conductor configuration and size. Use this option if the tower configuration and         '
           '         conductor dimensions are specified. The LCGui program is launched and L and C per       '
           '         unit length are calculated. You must press the EXIT button to close the LCGUI program   '
           '         and import the parameters. Press the Update Transmission constants to continue.         '
           '                                                                                                 '
           '{\bf Step 3} Update transmission constants. Once the line model and the appropriate types of     ' 
           '             parameters for input are selected and the values are inserted press the Update      '
           '             Transmission Constants button to obtain the \pi models, ABCD constants for the      '
           '             selected model and surge impedance with propagation constant for long line model.   '
           '                                                                                                 '
           '{\bf Step 4} Types of Analysis: This Listbox contains 8 options for transmission line performance' 
           '             and compensation. For more information study Chapter 5 and refer to Example 5.9.    ']};





text(0.2,  1,  str1, 'FontSize', 14, 'color', [0 0 0.502]) 
text(0,  .5, str2, 'FontSize', 10, 'color', [0 0 0.502]) 

 %text(0.36, -3.55,'\bf\copyright', 'FontSize', 10, 'color',[1 0 0])

 if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.



% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

close














pcomp.m

function [numopen, denopen, denclsd] = pcomp(num, den, zeta)



% Hadi Saadat,  1998



discr=[

'                                                                         '

'  The function pcomp(num, den, zeta) is used for the design of gain      '

'  factor compensation.  num and den are row vectors of polynomial        '

'  coefficients of the uncompensated open-loop plant transfer function.   '

'  zeta is the desired damping factor.  K0 for the required damping ratio '

'  is found.  The function returns the open-loop and the closed-loop      '

'  numerator and denominator of the compensated system transfer function. '

'                                                                         '];

%disp(discr);



c1=0:.1:10; c2=11:1:100; c3=110:10:1000;

k=[c1 c2 c3]; kk=k';

j=0;

r=rlocus(num,den,k);

 ri=imag(r);  risum=sum(ri);

costhta=cos([pi-angle(r)]);

j= find (risum > .5);

if isempty(j)==1;

        disp('Warning: zeta line does not cross root-locus')

        return,else, end

 l=length(costhta);

 for i=1:l 

     for c=1:j

     if costhta(i,c) ==-1 

         costhta(i,c)=1; end,end,end

cost=(costhta(:,j));

l=length(cost);

if cost(1) > zeta

        i = find(cost < zeta);

else

        i = find(cost > zeta);

end

if length(i) == 0

        disp('Warning: zeta line does not cross root-locus'),return

else

while i(1)>l 

    i(1)=i(1)-l; end



        i2 = i(1);

        i1 = i2 - 1;

        k1 = min(kk(i1,:));

        k2 = min(kk(i2,:)) ;

        m1 = min(cost(i1,:));

        m2 = min(cost(i2,:));

        K0 = k1 + (m1-zeta)*(k2-k1)/(m1-m2);

end

K0=round(100*K0)/100;

%clc

fprintf('Controller gain:    K0 = %g',K0),

fprintf('\n\n')

% the following statements will form the characteristic Equation

% of the compensated system.

m=length(num); n=length(den);

if n > m

o=zeros(1,n-m); mk=[o,1]; num1=conv(num,mk);

else, num1=num, end

numgc=K0; numopen=conv(numgc,num1);

denopen= den;

denclsd=denopen+numopen;

numopen=numopen(n-m+1:length(numopen));

%fprintf('Row vectors of polynomial coefficients of the compensated system:\n\n')

%fprintf('Open-loop num. '),disp(numopen)

%fprintf('Open-loop den. '),disp(denopen)

%fprintf('Closed-loop den'),disp(denclsd)

fprintf('Compensated open-loop ')

GH = tf(numopen, denopen)

fprintf('Compensated closed-loop ')

T = tf(numopen, denclsd)



discr2=[

'Roots of the compensated characteristic equation:       '

'                                                        '];

disp(discr2)

R=roots(denclsd);

disp(R)

rreal=real(R);

  for l=1:n-1

  if rreal(l) >=0

  fprintf('   Root on the RHP, system is unstable. \n\n')

  else,end

  end








pcontroller.fig

hgS_070000:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x146  char array]
	IntegerHandle : [1x3  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x9  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	HandleVisibility : [1x8  char array]
	Tag : [1x7  char array]
	ApplicationData : [1x1  struct array]









			[14x1  struct array]			@ = 

14x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









pcontroller.m

function varargout = pcontroller(varargin)
global nump denp numh denh
warning('off','MATLAB:dispatcher:InexactMatch')
% PCONTROLLER Application M-file for PController.fig
%    FIG = PCONTROLLER launch PController GUI.
%    PCONTROLLER('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 29-Apr-2007 16:11:40

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:})  % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr)
	end

end

%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


  %The function is used for the design of gain      
  %factor compensation.  num and den are row vectors of polynomial        
  %coefficients of the uncompensated open-loop plant transfer function.   
  %zeta is the desired damping factor.  K0 for the required damping ratio 
  %is found.  The function returns the open-loop and the closed-loop      
  %numerator and denominator of the compensated system transfer function. 
  % H. Saadat
% --------------------------------------------------------------------
function varargout = zetaText_Callback(h, eventdata, handles, varargin)
global nump denp numh denh

zetahandle=findobj(gcbf, 'Tag','zetaText');
zeta=eval(get(zetahandle,'String'));
% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys

zetahandle=findobj(gcbf, 'Tag','zetaText');
zeta=eval(get(zetahandle,'String'));
num= conv(nump, numh);
den= conv(denp, denh);
m=length(num);

n=length(den);
for p=1:m
   dn(p)=(m-p)*num(p);
end
for p=1:n
   dd(p)=(n-p)*den(p);
end
polyp=conv(dn, den)-conv(dd, num);
rp=roots(polyp);
xa=[rp; roots(num); roots(den)];
x=min(real(xa));

ax2=axes('Position',[0.5 .3 .425 .65],'NextPlot', 'replace');


rlocus(num, den), 
grid on
xlabel('                            ')
ax=axis;
if zeta== 1
   zeta= 0.999999;
   else, end
if zeta <= 1 && zeta> 0
theta=acos(zeta);
y= abs(x)*tan(theta);
hold on 
plot([0 x], [0 y], 'color',[0, .251, .251])
axis(ax);
else, end
[k, s]= rlocfind(num, den);
hold off
k1=0.7*k:k/1000:1.3*k;
r=rlocus(num,den,k1);
costhta=cos([pi-angle(r)]);
kk=0;
L=length(k1)-1;
for p=1:rank(r)
for x=1:L
	if costhta(x,p) >= zeta && costhta(x+1, p) <=zeta
	kk=(k1(x)+k1(x+1))/2;
	elseif costhta(x,p) <=zeta && costhta(x+1,p) >=zeta
	kk=(k1(x)+k1(x + 1))/2;
	else, end
end
end
if kk ~= 0
   k=round(100*kk)/100;
else, end
axes(handles.axesh1)    % Select the proper axes
hrst2=gca;
cla(hrst2)
text(0.05,1, 'Open-loop Transfer Function', 'color', [0 0 0.62745])
text(0.05, .88, 'KGH(s) = K' , 'color', [0  0 0.62745]) 
if m==1
   text(.35, .925, num2str(num(1)), 'color', [0  0  0.62745]) 
   elseif m==2
   text(.35, .925, [num2str(num(1)),'s + ',num2str(num(2))], 'color', [0  0  0.62745]) 
   elseif m==3
   text(.35, .925, [num2str(num(1)),'s^2 + ',num2str(num(2)),'s + ', num2str(num(3))], 'color', [0  0  0.62745]) 
   elseif m==4
   text(.35, .925, [num2str(num(1)),'s^3 + ',num2str(num(2)),'s^2 + ', num2str(num(3)),'s + ', num2str(num(4))], 'color', [0  0  0.62745])
	elseif m==5
   text(.35, .925, [num2str(num(1)),'s^4 + ',num2str(num(2)),'s^3 + ', num2str(num(3)),'s^2 + ', num2str(num(4)),'s + ', num2str(num(5))], 'color', [0  0  0.62745])
 	elseif m==6
   text(.35, .925, [num2str(num(1)),'s^5 + ',num2str(num(2)),'s^4 + ', num2str(num(3)),'s^3 + ', num2str(num(4)),'s^2 + ', num2str(num(5)),'s + ', num2str(num(6))], 'color', [0  0  0.62745])
   elseif m==7
   text(.35, .925, [num2str(num(1)),'s^6 + ',num2str(num(2)),'s^5 + ', num2str(num(3)),'s^4 + ', num2str(num(4)),'s^3 + ', num2str(num(5)),'s^2 + ', num2str(num(6)),'s + ' , num2str(num(7))], 'color', [0  0  0.62745])
	elseif m==8
   text(.35, .925, [num2str(num(1)),'s^7 + ',num2str(num(2)),'s^6 + ', num2str(num(3)),'s^5 + ', num2str(num(4)),'s^4 + ', num2str(num(5)),'s^3 + ', num2str(num(6)),'s^2 + ' , num2str(num(7)),'s + ', num2str(num(8))], 'color', [0  0  0.62745])
else, end
 if n==1
   text(0.25, .9,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .85, num2str(den(1)), 'color', [0  0  0.62745]) 
   elseif n==2
   text(0.25, .9,'\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .85, [num2str(den(1)),'s + ',num2str(den(2))], 'color', [0  0  0.62745]) 
	elseif n==3 
   text(0.25, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .85, [num2str(den(1)),'s^2 + ',num2str(den(2)),'s + ', num2str(den(3))], 'color', [0  0  0.62745]) 
	elseif n==4
   text(0.25, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .85, [num2str(den(1)),'s^3 + ',num2str(den(2)),'s^2 + ', num2str(den(3)),'s + ', num2str(den(4))], 'color', [0  0  0.62745])
	elseif n==5
   text(0.31, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.31, .85, [num2str(den(1)),'s^4 + ',num2str(den(2)),'s^3 + ', num2str(den(3)),'s^2 + ', num2str(den(4)),'s + ', num2str(den(5))], 'color', [0  0  0.62745])
 	elseif n==6
   text(0.31, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.31, .85, [num2str(den(1)),'s^5 + ',num2str(den(2)),'s^4 + ', num2str(den(3)),'s^3 + ', num2str(den(4)),'s^2 + ', num2str(den(5)),'s + ', num2str(den(6))], 'color', [0  0  0.62745])
   elseif n==7
   text(0.31, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.31, .85, [num2str(den(1)),'s^6 + ',num2str(den(2)),'s^5 + ', num2str(den(3)),'s^4 + ', num2str(den(4)),'s^3 + ', num2str(den(5)),'s^2 + ', num2str(den(6)),'s + ', num2str(den(7))], 'color', [0  0  0.62745])
   elseif n==8
   text(0.31, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.31, .85, [num2str(den(1)),'s^7 + ',num2str(den(2)),'s^6 + ', num2str(den(3)),'s^5 + ', num2str(den(4)),'s^4 + ', num2str(den(5)),'s^3 + ', num2str(den(6)),'s^2 + ', num2str(den(7)), 's + ', num2str(den(8)), ], 'color', [0  0  0.62745])
   elseif n==9
   text(0.31, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.31, .85, [num2str(den(1)),'s^8 + ',num2str(den(2)),'s^7 + ', num2str(den(3)),'s^6 + ', num2str(den(4)),'s^5 + ', num2str(den(5)),'s^4 + ', num2str(den(6)),'s^3 + ', num2str(den(7)), 's^2 + ', num2str(den(8)), 's + ', num2str(den(9))], 'color', [0  0  0.62745])
   elseif n==10
   text(0.31, .9,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.31, .85, [num2str(den(1)),'s^9 + ',num2str(den(2)),'s^8 + ', num2str(den(3)),'s^7 + ', num2str(den(4)),'s^6 + ', num2str(den(5)),'s^5 + ', num2str(den(6)),'s^4 + ', num2str(den(7)), 's^3 + ', num2str(den(8)), 's^2 + ', num2str(den(9)), 's + ',num2str(den(10))], 'color', [0  0  0.62745])
else, end
axis off
numc=k*conv(nump, denh);
numd=k*num;
nm=n-m;
pad0=zeros(1,nm);
numd=[pad0, k*num];
denc=den+numd;
n=length(denc); m=length(numc);
%ax3=axes('Position',[0.0 0.2  .4 .15],'NextPlot', 'replace', 'color', [0.8 0.8 .8],...
   %'Xcolor', [0 0 0], 'Ycolor', [0 0 0]);
text(0.05, .75, ['Controller: G_c(s) = K = ', num2str(k)], 'color', [0 0 0.62745])
text(0.05, .65, 'Closed-loop Transfer function', 'color',[0 0 0.62745])
text(0.05, .6, ' C(s)', 'color', [0  0 0.62745]) 
text(0.05, .575, '\_\_\_\_   ', 'color', [0  0 0.62745]) 
text(0.05, .575, '         = ', 'color', [0  0 0.62745]) 
text(0.05, .525, ' R(s)' , 'color', [0  0 0.62745]) 
if m==1
   text(.35, .6, num2str(numc(1)), 'color', [0  0  0.62745]) 
   elseif m==2
   text(.35, .6, [num2str(numc(1)),'s + ',num2str(numc(2))], 'color', [0  0  0.62745]) 
   elseif m==3
   text(.35, .6, [num2str(numc(1)),'s^2 + ',num2str(numc(2)),'s + ', num2str(numc(3))], 'color', [0  0  0.62745]) 
   elseif m==4
   text(.35, .6, [num2str(numc(1)),'s^3 + ',num2str(numc(2)),'s^2 + ', num2str(numc(3)),'s + ', num2str(numc(4))], 'color', [0  0  0.62745])
elseif m==5
   text(.35, .6, [num2str(numc(1)),'s^4 + ',num2str(numc(2)),'s^3 + ', num2str(numc(3)),'s^2 + ', num2str(numc(4)),'s + ', num2str(numc(5))], 'color', [0  0  0.62745])
 elseif m==6
   text(.35, .6, [num2str(numc(1)),'s^5 + ',num2str(numc(2)),'s^4 + ', num2str(numc(3)),'s^3 + ', num2str(numc(4)),'s^2 + ', num2str(numc(5)),'s + ', num2str(numc(6))], 'color', [0  0  0.62745])
   elseif m==7
   text(.35, .6, [num2str(numc(1)),'s^6 + ',num2str(numc(2)),'s^5 + ', num2str(numc(3)),'s^4 + ', num2str(numc(4)),'s^3 + ', num2str(numc(5)),'s^2 + ', num2str(numc(6)),'s + ' , num2str(numc(7))], 'color', [0  0  0.62745])
elseif m==8
   text(.35, .6, [num2str(numc(1)),'s^7 + ',num2str(numc(2)),'s^6 + ', num2str(numc(3)),'s^5 + ', num2str(numc(4)),'s^4 + ', num2str(numc(5)),'s^3 + ', num2str(numc(6)),'s^2 + ' , num2str(numc(7)),'s + ', num2str(numc(8))], 'color', [0  0  0.62745])
else, end
 if n==1
   text(0.25, .575,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, num2str(denc(1)), 'color', [0  0  0.62745]) 
   elseif n==2
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, [num2str(denc(1)),'s + ',num2str(denc(2))], 'color', [0  0  0.62745]) 
	elseif n==3 
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, [num2str(denc(1)),'s^2 + ',num2str(denc(2)),'s + ', num2str(denc(3))], 'color', [0  0  0.62745]) 
	elseif n==4
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, [num2str(denc(1)),'s^3 + ',num2str(denc(2)),'s^2 + ', num2str(denc(3)),'s + ', num2str(denc(4))], 'color', [0  0  0.62745])
	elseif n==5
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.25, .525, [num2str(denc(1)),'s^4 + ',num2str(denc(2)),'s^3 + ', num2str(denc(3)),'s^2 + ', num2str(denc(4)),'s + ', num2str(denc(5))], 'color', [0  0  0.62745])
 	elseif n==6
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
  	text(.25, .525, [num2str(denc(1)),'s^5 + ',num2str(denc(2)),'s^4 + ', num2str(denc(3)),'s^3 + ', num2str(denc(4)),'s^2 + ', num2str(denc(5)),'s + ', num2str(denc(6))], 'color', [0  0  0.62745])
   elseif n==7
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, [num2str(denc(1)),'s^6 + ',num2str(denc(2)),'s^5 + ', num2str(denc(3)),'s^4 + ', num2str(denc(4)),'s^3 + ', num2str(denc(5)),'s^2 + ', num2str(denc(6)),'s + ', num2str(denc(7))], 'color', [0  0  0.62745])
   elseif n==8
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, [num2str(denc(1)),'s^7 + ',num2str(denc(2)),'s^6 + ', num2str(denc(3)),'s^5 + ', num2str(denc(4)),'s^4 + ', num2str(denc(5)),'s^3 + ', num2str(denc(6)),'s^2 + ', num2str(denc(7)), 's + ', num2str(denc(8))], 'color', [0  0  0.62745])
	elseif n==9
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, [num2str(denc(1)),'s^8 + ',num2str(denc(2)),'s^7 + ', num2str(denc(3)),'s^6 + ', num2str(denc(4)),'s^5 + ', num2str(denc(5)),'s^4 + ', num2str(denc(6)),'s^3 + ', num2str(denc(7)), 's^2 + ', num2str(denc(8)), 's + ', num2str(denc(9))], 'color', [0  0  0.62745])
	elseif n==10
   text(0.25, .575,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .525, [num2str(denc(1)),'s^9 + ',num2str(denc(2)),'s^8 + ', num2str(denc(3)),'s^7 + ', num2str(denc(4)),'s^6 + ', num2str(denc(5)),'s^5 + ', num2str(denc(6)),'s^4 + ', num2str(denc(7)), 's^3 + ', num2str(denc(8)), 's^2 + ', num2str(denc(9)), 's + ',num2str(denc(10))], 'color', [0  0  0.62745])
else, end
x=roots(denc);
taus=1./abs(real(x));
x=x.';
text(0.05, 0.45, 'Roots of the Characteristic Equation:', 'color', [0  0 0.62745]) 
rk=length(x);
if rk <=4, 
text(0.05,.4, num2str(x), 'color', [0  0 0.62745])
elseif rk>=4 && rk<=8,  
   text(0.05, .40, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .35, num2str(x(5:rk)), 'color', [0  0 0.62745])
elseif rk>=8 && rk<=13 
   text(0.05,.40, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05,.35, num2str(x(5:8)), 'color', [0  0 0.62745])
   text(0.05, .3, num2str(x(9:rk)), 'color', [0  0 0.62745])
else, end
axis off
compsys=tf([numc], [denc]);
fprintf('P Controller ')
K=k;
assignin('base', 'K',K), K
fprintf('Compensated closed loop ')
assignin('base', 'TFc',compsys), compsys

% --------------------------------------------------------------------
function varargout = pushbuttonResponse_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
ltiview('step', compsys)



% --------------------------------------------------------------------
function varargout = pushbuttonClose_Callback(h, eventdata, handles, varargin)
close






pdcomp.m

function [numopen, denopen, denclsd]=pdcomp(num,den,s1)

warning('off','MATLAB:dispatcher:InexactMatch')

% Hadi Saadat,  1998



discr=[

'                                                                      '

'  The function pdcomp(num, den, s1) is used for the design of a PD    '

'  controller.  num & den are row vectors of polynomial coefficients   '

'  of the uncompensated open-loop plant transfer function and s1=å+j*w '

'  is a desired pole of the closed-loop transfer function. For the case'

'  that s1 is real the user is prompted to enter the magnitude of the  '

'  compensator zero, ³Z0³.  The function returns the open-loop and the '

'  closed-loop numerator and denominators of the compensated system    '

'  transfer function.                                                  '

'                                                                      '];

%disp(discr);

clc

beta=atan2(imag(s1),real(s1));

sm=abs(s1);

[mag,phase]=ghs(num,den,s1);   % Returns the mag. and phase of G(s1)H(s1)

  if imag(s1)==0

  Z0=input('  Enter the magnitude of the compensator zero -> ');

  fprintf('\n\n')

  ghr=mag*cos(phase);

  KD=-1/((s1+Z0)*ghr);

  Kp=Z0*KD;

  else

Kp=-sin(beta+phase)/(mag*sin(beta));

KD=sin(phase)/(sm*mag*sin(beta));

  end

Z0=Kp/KD;

fprintf('     Gc = %g',Kp),fprintf(' + %g',KD),

fprintf('s \n\n')

% the following statements will form the characteristic Equation

% of the compensated system.

m=length(num); n=length(den);

if n > m

o=zeros(1,n-m); mk=[o,1]; num1=conv(num,mk);

else, num1=num, end

numgc=[KD,Kp]; numopen=conv(numgc,num1);

dengc=[0, 1];  denopen=conv(dengc, den);

denclsd=denopen+numopen;

%fprintf('Row vectors of polynomial coefficients of the compensated system:\n\n')

%fprintf('Open-loop num. '),disp(numopen)

%fprintf('Open-loop den. '),disp(denopen)

%fprintf('Closed-loop den'),disp(denclsd)

fprintf('Compensated open-loop ')

GH = tf(numopen, denopen)

fprintf('Compensated closed-loop ')

T = tf(numopen, denclsd)



discr2=[

'Roots of the compensated characteristic equation:       '

'                                                        '];

disp(discr2)

r=roots(denclsd);

disp(r)

rreal=real(r);

  for l=1:n-1

  if rreal(l) >=0

  fprintf('   Root on the RHP, system is unstable. Change s1 & repeat.\n\n')

  else,end

  end






pdcontroller.fig
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pdcontroller.m

function varargout = pdcontroller(varargin)
global nump denp numh denh
% warning('off','MATLAB:dispatcher:InexactMatch')
% PdCONTROLLER Application M-file for PController.fig
%    FIG = PdCONTROLLER launch PController GUI.
%    PdCONTROLLER('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 04-Jun-2002 20:13:40

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Use system color scheme for figure:
	set(fig,'Color',get(0,'defaultUicontrolBackgroundColor'));

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:})  % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr)
	end

end

%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%  The function phlag(num, den, zeta) is used for the design of a phase-  
%  lag compensator using the approximated method k =~ K0/Kc.  num & den   
%  are row vectors of polynomial coefficients of the uncompensated open-  
%  loop plant transfer function.  zeta is the desired damping ratio. The  
%  user is prompted to enter gain K required for the steady-state error   
%  specification & the magnitude of the compensator zero, Z0. [Z0 <<³s1³].
%  The function returns the open-loop and the closed-loop numerator and   
%  denominator of the compensated system transfer function.               
%      


function varargout = s1Text_Callback(h, eventdata, handles, varargin)
s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));

% --------------------------------------------------------------------
function varargout = Z0Text_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = pushbuttonPd_Callback(h, eventdata, handles, varargin)

global nump denp numh denh compsys

% This program is used for the design of a PD controller.
%  num & den are row vectors of polynomial coefficients'
%  of the uncompensated open-loop plant transfer function and s1 = å + j*w
%  is a desired pole of the closed-loop transfer function. For the case
%  that s1 is real the user is prompted to enter the magnitude of the  
%  compensator zero, ³Z0³.  The function returns the open-loop and the 
%  closed-loop numerator and denominators of the compensated system    
%  transfer function.                                                                                     
% 

% Hadi Saadat, 1999  Revised 2002

s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));
textZoinputHandle=findobj(gcbf,'Tag','textZoinput');
textZoisHandle=findobj(gcbf,'Tag','textZois');
Z0handle=findobj(gcbf, 'Tag','Z0Text');
z0=eval(get(Z0handle,'String'));
textA0Handle=findobj(gcbf,'Tag','textA0');
set(textZoinputHandle, 'visible', 'off');
set(textZoisHandle, 'visible', 'off');
set(Z0handle, 'visible', 'off');
set(textA0Handle, 'visible', 'off');
Kpr=0;
num= conv(nump, numh);
den= conv(denp, denh);
m=length(num);
n=length(den);
ax2=axes('Position',[0.5 .46 .44 .5],'NextPlot', 'replace');

rlocus(num, den), grid, 
title('Uncompensated system root-locus')

beta=atan2(imag(s1),real(s1));
sm=abs(s1);
[mag,phase]=ghs(num,den,s1);   % Returns the mag. and phase of G(s1)H(s1)
  if imag(s1)==0
  set(textZoinputHandle, 'visible', 'on')
   set(textZoisHandle, 'visible', 'on')
   Z0handle=findobj(gcbf, 'Tag','Z0Text');
   set(Z0handle, 'visible', 'on')
   set(textA0Handle, 'visible', 'on')
   Z0=eval(get(Z0handle,'String'));
   Kpr=1;
  ghr=mag*cos(phase);
  KD=-1/((s1+Z0)*ghr);
  KP=Z0*KD;
  else
KP=-sin(beta+phase)/(mag*sin(beta));
KD=sin(phase)/(sm*mag*sin(beta));
Z0=KP/KD;
  end



%%%%%%

numGc=[KD, KP];
denGc=[1];
num1=conv(numGc, nump);
den1=conv(denGc, denp);
numo=conv(num1, numh);
deno=conv(den1, denh);
mo=length(numo); no = length(deno);
numc=conv(num1, denh);
numd=conv(num1, numh);
nm=no-mo;
pad0=zeros(1,nm);
numd=[pad0, numd];
denc=deno+numd;
n=length(denc); m=length(numc);
axes(handles.axesh4)    % Select the proper axes
hrst2=gca;
cla(hrst2)

text(0.05, .9, ['Controller: G_c(s) = ', num2str(KP),' + ', num2str(KD), 's'], 'color', [0 0 0.62745])
if KD < 0 || KP < 0 
   text(0.05,.6, 'Unstable controller', 'color', [1 0 0])
   if Kpr==0
   text(0.05,.55, 'Change s_1 & repeat', 'color', [1 0 0])
elseif Kpr==1
       text(0.05,.55, 'Change Z_0 or s_1 & repeat', 'color', [1 0 0])
       Kpr=0;
   else, end
   axis off
return
end
text(0.05,.85, 'Compensated Open-loop TF', 'color', [0 0 0.62745])
text(0.05, .775, 'KG_cG_pH(s) = ' , 'color', [0  0 0.62745]) 
if mo==1
   text(.55, .8, num2str(numo(1)), 'color', [0  0  0.62745]) 
   elseif mo==2
   text(.55, .8, [num2str(numo(1)),'s + ',num2str(numo(2))], 'color', [0  0  0.62745]) 
   elseif mo==3
   text(.55, .8, [num2str(numo(1)),'s^2 + ',num2str(numo(2)),'s + ', num2str(numo(3))], 'color', [0  0  0.62745]) 
   elseif mo==4
   text(.55, .8, [num2str(numo(1)),'s^3 + ',num2str(numo(2)),'s^2 + ', num2str(numo(3)),'s + ', num2str(numo(4))], 'color', [0  0  0.62745])
	elseif mo==5
   text(.35, .8, [num2str(numo(1)),'s^4 + ',num2str(numo(2)),'s^3 + ', num2str(numo(3)),'s^2 + ', num2str(numo(4)),'s + ', num2str(numo(5))], 'color', [0  0  0.62745])
 	elseif mo==6
   text(.35, .8, [num2str(numo(1)),'s^5 + ',num2str(numo(2)),'s^4 + ', num2str(numo(3)),'s^3 + ', num2str(numo(4)),'s^2 + ', num2str(numo(5)),'s + ', num2str(numo(6))], 'color', [0  0  0.62745])
   elseif mo==7
   text(.35, .8, [num2str(numo(1)),'s^6 + ',num2str(numo(2)),'s^5 + ', num2str(numo(3)),'s^4 + ', num2str(numo(4)),'s^3 + ', num2str(numo(5)),'s^2 + ', num2str(numo(6)),'s + ' , num2str(numo(7))], 'color', [0  0  0.62745])
	elseif mo==8
   text(.35, .8, [num2str(numo(1)),'s^7 + ',num2str(numo(2)),'s^6 + ', num2str(numo(3)),'s^5 + ', num2str(numo(4)),'s^4 + ', num2str(numo(5)),'s^3 + ', num2str(numo(6)),'s^2 + ' , num2str(numo(7)),'s + ', num2str(numo(8))], 'color', [0  0  0.62745])
else, end
 if no==1
   text(0.36, 0.795,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, num2str(deno(1)), 'color', [0  0  0.62745]) 
   elseif no==2
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s + ',num2str(deno(2))], 'color', [0  0  0.62745]) 
	elseif no==3 
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^2 + ',num2str(deno(2)),'s + ', num2str(deno(3))], 'color', [0  0  0.62745]) 
	elseif no==4
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^3 + ',num2str(deno(2)),'s^2 + ', num2str(deno(3)),'s + ', num2str(deno(4))], 'color', [0  0  0.62745])
	elseif no==5
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^4 + ',num2str(deno(2)),'s^3 + ', num2str(deno(3)),'s^2 + ', num2str(deno(4)),'s + ', num2str(deno(5))], 'color', [0  0  0.62745])
 	elseif no==6
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^5 + ',num2str(deno(2)),'s^4 + ', num2str(deno(3)),'s^3 + ', num2str(deno(4)),'s^2 + ', num2str(deno(5)),'s + ', num2str(deno(6))], 'color', [0  0  0.62745])
   elseif no==7
   text(0.36, .1,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, -.25, [num2str(deno(1)),'s^6 + ',num2str(deno(2)),'s^5 + ', num2str(deno(3)),'s^4 + ', num2str(deno(4)),'s^3 + ', num2str(deno(5)),'s^2 + ', num2str(deno(6)),'s + ', num2str(deno(7))], 'color', [0  0  0.62745])
   elseif no==8
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^7 + ',num2str(deno(2)),'s^6 + ', num2str(deno(3)),'s^5 + ', num2str(deno(4)),'s^4 + ', num2str(deno(5)),'s^3 + ', num2str(deno(6)),'s^2 + ', num2str(deno(7)), 's + ', num2str(deno(8)), ], 'color', [0  0  0.62745])
   elseif no==9
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^8 + ',num2str(deno(2)),'s^7 + ', num2str(deno(3)),'s^6 + ', num2str(deno(4)),'s^5 + ', num2str(deno(5)),'s^4 + ', num2str(deno(6)),'s^3 + ', num2str(deno(7)), 's^2 + ', num2str(deno(8)), 's + ', num2str(deno(9))], 'color', [0  0  0.62745])
   elseif no==10
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.36, .75, [num2str(deno(1)),'s^9 + ',num2str(deno(2)),'s^8 + ', num2str(deno(3)),'s^7 + ', num2str(deno(4)),'s^6 + ', num2str(deno(5)),'s^5 + ', num2str(deno(6)),'s^4 + ', num2str(deno(7)), 's^3 + ', num2str(deno(8)), 's^2 + ', num2str(deno(9)), 's + ',num2str(deno(10))], 'color', [0  0  0.62745])
else, end
axis off

text(0.05, .7, 'Compensated Closed-loop TF', 'color',[0 0 0.62745])
text(0.05, .65, ' C(s)', 'color', [0  0 0.62745]) 
text(0.05, .645, '\_\_\_\_   ', 'color', [0  0 0.62745]) 
text(0.05, .625, '         = ', 'color', [0  0 0.62745]) 
text(0.05, .6, ' R(s)' , 'color', [0  0 0.62745]) 
if m==1
   text(.35, .65, num2str(numc(1)), 'color', [0  0  0.62745]) 
   elseif m==2
   text(.35, .65, [num2str(numc(1)),'s + ',num2str(numc(2))], 'color', [0  0  0.62745]) 
   elseif m==3
   text(.35, .65, [num2str(numc(1)),'s^2 + ',num2str(numc(2)),'s + ', num2str(numc(3))], 'color', [0  0  0.62745]) 
   elseif m==4
   text(.35, .65, [num2str(numc(1)),'s^3 + ',num2str(numc(2)),'s^2 + ', num2str(numc(3)),'s + ', num2str(numc(4))], 'color', [0  0  0.62745])
elseif m==5
   text(.35, .65, [num2str(numc(1)),'s^4 + ',num2str(numc(2)),'s^3 + ', num2str(numc(3)),'s^2 + ', num2str(numc(4)),'s + ', num2str(numc(5))], 'color', [0  0  0.62745])
 elseif m==6
   text(.35, .65, [num2str(numc(1)),'s^5 + ',num2str(numc(2)),'s^4 + ', num2str(numc(3)),'s^3 + ', num2str(numc(4)),'s^2 + ', num2str(numc(5)),'s + ', num2str(numc(6))], 'color', [0  0  0.62745])
   elseif m==7
   text(.35, .65, [num2str(numc(1)),'s^6 + ',num2str(numc(2)),'s^5 + ', num2str(numc(3)),'s^4 + ', num2str(numc(4)),'s^3 + ', num2str(numc(5)),'s^2 + ', num2str(numc(6)),'s + ' , num2str(numc(7))], 'color', [0  0  0.62745])
elseif m==8
   text(.35, .65, [num2str(numc(1)),'s^7 + ',num2str(numc(2)),'s^6 + ', num2str(numc(3)),'s^5 + ', num2str(numc(4)),'s^4 + ', num2str(numc(5)),'s^3 + ', num2str(numc(6)),'s^2 + ' , num2str(numc(7)),'s + ', num2str(numc(8))], 'color', [0  0  0.62745])
else, end
 if n==1
   text(0.25, .645,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, num2str(denc(1)), 'color', [0  0  0.62745]) 
   elseif n==2
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s + ',num2str(denc(2))], 'color', [0  0  0.62745]) 
	elseif n==3 
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^2 + ',num2str(denc(2)),'s + ', num2str(denc(3))], 'color', [0  0  0.62745]) 
	elseif n==4
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^3 + ',num2str(denc(2)),'s^2 + ', num2str(denc(3)),'s + ', num2str(denc(4))], 'color', [0  0  0.62745])
	elseif n==5
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.25, .6, [num2str(denc(1)),'s^4 + ',num2str(denc(2)),'s^3 + ', num2str(denc(3)),'s^2 + ', num2str(denc(4)),'s + ', num2str(denc(5))], 'color', [0  0  0.62745])
 	elseif n==6
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
  	text(.25, .6, [num2str(denc(1)),'s^5 + ',num2str(denc(2)),'s^4 + ', num2str(denc(3)),'s^3 + ', num2str(denc(4)),'s^2 + ', num2str(denc(5)),'s + ', num2str(denc(6))], 'color', [0  0  0.62745])
   elseif n==7
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^6 + ',num2str(denc(2)),'s^5 + ', num2str(denc(3)),'s^4 + ', num2str(denc(4)),'s^3 + ', num2str(denc(5)),'s^2 + ', num2str(denc(6)),'s + ', num2str(denc(7))], 'color', [0  0  0.62745])
   elseif n==8
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^7 + ',num2str(denc(2)),'s^6 + ', num2str(denc(3)),'s^5 + ', num2str(denc(4)),'s^4 + ', num2str(denc(5)),'s^3 + ', num2str(denc(6)),'s^2 + ', num2str(denc(7)), 's + ', num2str(denc(8))], 'color', [0  0  0.62745])
	elseif n==9
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^8 + ',num2str(denc(2)),'s^7 + ', num2str(denc(3)),'s^6 + ', num2str(denc(4)),'s^5 + ', num2str(denc(5)),'s^4 + ', num2str(denc(6)),'s^3 + ', num2str(denc(7)), 's^2 + ', num2str(denc(8)), 's + ', num2str(denc(9))], 'color', [0  0  0.62745])
	elseif n==10
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^9 + ',num2str(denc(2)),'s^8 + ', num2str(denc(3)),'s^7 + ', num2str(denc(4)),'s^6 + ', num2str(denc(5)),'s^5 + ', num2str(denc(6)),'s^4 + ', num2str(denc(7)), 's^3 + ', num2str(denc(8)), 's^2 + ', num2str(denc(9)), 's + ',num2str(denc(10))], 'color', [0  0  0.62745])
else, end
x=roots(denc);
taus=1./abs(real(x));
x=x.';
text(0.05, 0.525, 'Roots of the Characteristic Equation:', 'color', [0  0 0.62745]) 
rk=length(x);
if rk <=4, 
text(0.05,.475, num2str(x), 'color', [0  0 0.62745])
elseif rk>=4 && rk<=8,  
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05,.425, num2str(x(5:rk)), 'color', [0  0 0.62745])
elseif rk>=8 && rk<=13 
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .425, num2str(x(5:8)), 'color', [0  0 0.62745])
   text(0.05, .375, num2str(x(9:rk)), 'color', [0  0 0.62745])
else, end
axis off
Gc=tf([KD, KP], [1]);
compopen=tf([numo],[deno]);
compsys=tf([numc], [denc]);
fprintf('Compensator ')
assignin('base', 'Gc',Gc), Gc
fprintf('Compensated open loop ')
assignin('base', 'TFo',compopen), compopen
fprintf('Compensated closed loop ')
assignin('base', 'TFc',compsys), compsys
assignin('base', 'KP',KP), KP
assignin('base', 'KD',KD), KD

% --------------------------------------------------------------------
function varargout = pushbuttonResponse_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
ltiview('step', compsys)



% --------------------------------------------------------------------
function varargout = pushbuttonClose_Callback(h, eventdata, handles, varargin)
close
















picomp.m

function [numopen, denopen,denclsd]=picomp(num,den,s1)



% Hadi Saadat,  1998



discr=[

'                                                                      '

'  The function picomp(num, den, s1) is used for the design of a PI    '

'  controller.  num & den are row vectors of polynomial coefficients   '

'  of the uncompensated open-loop plant transfer function and s1=å+j*w '

'  is a desired pole of the closed-loop transfer function. For the case'

'  that s1 is real the user is prompted to enter the magnitude of the  '

'  compensator zero, ³Z0³.  The function returns the open-loop and the '

'  closed-loop numerators and denominators of the compensated system   '

'  transfer function.                                                  '

'                                                                      '];

%disp(discr);

clc

beta=atan2(imag(s1),real(s1));

sm=abs(s1);

[mag,phase]=ghs(num,den,s1);   % Returns the mag. and phase of G(s1)H(s1)

  if imag(s1)==0

  Z0=input('  Enter the magnitude of the compensator zero -> ');

  fprintf('\n\n')

  ghr=mag*cos(phase);

  KP=-s1/((s1+Z0)*ghr);

  KI=Z0*KP;

  else

KI=-(sm*sin(phase))/(mag*sin(beta));

KP=-sin(beta+phase)/(mag*sin(beta))-(2*KI*cos(beta))/sm;

Z0=KI/KP;

   end

P0=0;

fprintf('        Gc = %g',KP),fprintf(' + %g',KI),

fprintf('/s \n\n')

% the following statements will form the characteristic Equation

% of the compensated system.

m=length(num); n=length(den);

if n > m

o=zeros(1,n-m); mk=[o,1]; num1=conv(num,mk);

else, num1=num, end

numgc=[KP,KI]; numopen=conv(numgc,num1);

dengc=[1,P0];       denopen=conv(dengc,den);

denclsd=denopen+numopen;

%fprintf('Row vectors of polynomial coefficients of the compensated system:\n\n')

%fprintf('Open-loop num. '),disp(numopen)

%fprintf('Open-loop den. '),disp(denopen)

%fprintf('Closed-loop den'),disp(denclsd)

fprintf('Compensated open-loop ')

GH = tf(numopen, denopen)

fprintf('Compensated closed-loop ')

T = tf(numopen, denclsd)



discr2=[

'Roots of the compensated characteristic equation:       '

'                                                        '];

disp(discr2)

r=roots(denclsd);

disp(r)

rreal=real(r);

  for l=1:n

  if rreal(l) >=0

  fprintf('   Root on the RHP, system is unstable. Change s1 & repeat.\n\n')

  else,end

  end






picontroller.fig
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picontroller.m

function varargout = picontroller(varargin)
global nump denp numh denh
%warning('off','MATLAB:dispatcher:InexactMatch')
% PICONTROLLER Application M-file for PController.fig
%    FIG = PICONTROLLER launch PController GUI.
%    PICONTROLLER('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 29-Apr-2007 16:12:13

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:})  % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr)
	end

end

%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%  The function phlag(num, den, zeta) is used for the design of a phase-  
%  lag compensator using the approximated method k =~ K0/Kc.  num & den   
%  are row vectors of polynomial coefficients of the uncompensated open-  
%  loop plant transfer function.  zeta is the desired damping ratio. The  
%  user is prompted to enter gain K required for the steady-state error   
%  specification & the magnitude of the compensator zero, Z0. [Z0 <<³s1³].
%  The function returns the open-loop and the closed-loop numerator and   
%  denominator of the compensated system transfer function.               
%      


function varargout = s1Text_Callback(h, eventdata, handles, varargin)
s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));

% --------------------------------------------------------------------
function varargout = Z0Text_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = pushbuttonPI_Callback(h, eventdata, handles, varargin)

global nump denp numh denh compsys
 


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% This program is used for the design of a PI controller.
%  num & den are row vectors of polynomial coefficients'
%  of the uncompensated open-loop plant transfer function and s1 = å + j*w
%  is a desired pole of the closed-loop transfer function. For the case
%  that s1 is real the user is prompted to enter the magnitude of the  
%  compensator zero, ³Z0³.  The program returns the open-loop and the 
%  closed-loop numerator and denominators of the compensated system    
%  transfer function.                                                                                     
% 
% Hadi Saadat, 1999  Revised  2002

s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));
textZoinputHandle=findobj(gcbf,'Tag','textZoinput');
textZoisHandle=findobj(gcbf,'Tag','textZois');
Z0handle=findobj(gcbf, 'Tag','Z0Text');
z0=eval(get(Z0handle,'String'));
textA0Handle=findobj(gcbf,'Tag','textA0');
set(textZoinputHandle, 'visible', 'off');
set(textZoisHandle, 'visible', 'off');
set(Z0handle, 'visible', 'off');
set(textA0Handle, 'visible', 'off');
Kpr=0;
num= conv(nump, numh);
den= conv(denp, denh);
m=length(num);
n=length(den);
ax2=axes('Position',[0.5 .46 .44 .5],'NextPlot', 'replace');

rlocus(num, den), grid, 
title('Uncompensated system root-locus')

beta=atan2(imag(s1),real(s1));
sm=abs(s1);
[mag,phase]=ghs(num,den,s1);   % Returns the mag. and phase of G(s1)H(s1)
  if imag(s1)==0
  
  set(textZoinputHandle, 'visible', 'on')
   set(textZoisHandle, 'visible', 'on')
   Z0handle=findobj(gcbf, 'Tag','Z0Text');
   set(Z0handle, 'visible', 'on')
   set(textA0Handle, 'visible', 'on')
   Z0=eval(get(Z0handle,'String'));
   Kpr=1;
  
  ghr=mag*cos(phase);
  KP=-s1/((s1+Z0)*ghr);
  KI=Z0*KP;
  else
KI=-(sm*sin(phase))/(mag*sin(beta));
KP=-sin(beta+phase)/(mag*sin(beta))-(2*KI*cos(beta))/sm;
Z0=KI/KP;
   end
P0=0;

numGc=[KP, KI];
denGc=[1  0];
num1=conv(numGc, nump);
den1=conv(denGc, denp);
numo=conv(num1, numh);
deno=conv(den1, denh);
mo=length(numo); no = length(deno);
numc=conv(num1, denh);
numd=conv(num1, numh);
nm=no-mo;
pad0=zeros(1,nm);
numd=[pad0, numd];
denc=deno+numd;
n=length(denc); m=length(numc);

axes(handles.axesh5)    % Select the proper axes
hrst2=gca;
cla(hrst2)

text(0.05, .9, ['Controller: G_c(s) = ', num2str(KP),' + ', num2str(KI), '/s'], 'color', [0 0 0.62745])
if KP < 0 || KI < 0 
   text(0.05,.6, 'Unstable controller', 'color', [1 0 0])
   if Kpr==0
   text(0.05,.55, 'Change s_1 & repeat', 'color', [1 0 0])
elseif Kpr==1
       text(0.05,.55, 'Change Z_0 or s_1 & repeat', 'color', [1 0 0])
       Kpr=0;
   else, end
   axis off
return
end

text(0.05,.85, 'Compensated Open-loop TF', 'color', [0 0 0.62745])
text(0.05, .775, 'KG_cG_pH(s) = ' , 'color', [0  0 0.62745]) 
if mo==1
   text(.55, .8, num2str(numo(1)), 'color', [0  0  0.62745]) 
   elseif mo==2
   text(.55, .8, [num2str(numo(1)),'s + ',num2str(numo(2))], 'color', [0  0  0.62745]) 
   elseif mo==3
   text(.55, .8, [num2str(numo(1)),'s^2 + ',num2str(numo(2)),'s + ', num2str(numo(3))], 'color', [0  0  0.62745]) 
   elseif mo==4
   text(.55, .8, [num2str(numo(1)),'s^3 + ',num2str(numo(2)),'s^2 + ', num2str(numo(3)),'s + ', num2str(numo(4))], 'color', [0  0  0.62745])
	elseif mo==5
   text(.35, .8, [num2str(numo(1)),'s^4 + ',num2str(numo(2)),'s^3 + ', num2str(numo(3)),'s^2 + ', num2str(numo(4)),'s + ', num2str(numo(5))], 'color', [0  0  0.62745])
 	elseif mo==6
   text(.35, .8, [num2str(numo(1)),'s^5 + ',num2str(numo(2)),'s^4 + ', num2str(numo(3)),'s^3 + ', num2str(numo(4)),'s^2 + ', num2str(numo(5)),'s + ', num2str(numo(6))], 'color', [0  0  0.62745])
   elseif mo==7
   text(.35, .8, [num2str(numo(1)),'s^6 + ',num2str(numo(2)),'s^5 + ', num2str(numo(3)),'s^4 + ', num2str(numo(4)),'s^3 + ', num2str(numo(5)),'s^2 + ', num2str(numo(6)),'s + ' , num2str(numo(7))], 'color', [0  0  0.62745])
	elseif mo==8
   text(.35, .8, [num2str(numo(1)),'s^7 + ',num2str(numo(2)),'s^6 + ', num2str(numo(3)),'s^5 + ', num2str(numo(4)),'s^4 + ', num2str(numo(5)),'s^3 + ', num2str(numo(6)),'s^2 + ' , num2str(numo(7)),'s + ', num2str(numo(8))], 'color', [0  0  0.62745])
else, end
 if no==1
   text(0.36, 0.795,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, num2str(deno(1)), 'color', [0  0  0.62745]) 
   elseif no==2
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s + ',num2str(deno(2))], 'color', [0  0  0.62745]) 
	elseif no==3 
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^2 + ',num2str(deno(2)),'s + ', num2str(deno(3))], 'color', [0  0  0.62745]) 
	elseif no==4
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^3 + ',num2str(deno(2)),'s^2 + ', num2str(deno(3)),'s + ', num2str(deno(4))], 'color', [0  0  0.62745])
	elseif no==5
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^4 + ',num2str(deno(2)),'s^3 + ', num2str(deno(3)),'s^2 + ', num2str(deno(4)),'s + ', num2str(deno(5))], 'color', [0  0  0.62745])
 	elseif no==6
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^5 + ',num2str(deno(2)),'s^4 + ', num2str(deno(3)),'s^3 + ', num2str(deno(4)),'s^2 + ', num2str(deno(5)),'s + ', num2str(deno(6))], 'color', [0  0  0.62745])
   elseif no==7
   text(0.36, .1,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, -.25, [num2str(deno(1)),'s^6 + ',num2str(deno(2)),'s^5 + ', num2str(deno(3)),'s^4 + ', num2str(deno(4)),'s^3 + ', num2str(deno(5)),'s^2 + ', num2str(deno(6)),'s + ', num2str(deno(7))], 'color', [0  0  0.62745])
   elseif no==8
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^7 + ',num2str(deno(2)),'s^6 + ', num2str(deno(3)),'s^5 + ', num2str(deno(4)),'s^4 + ', num2str(deno(5)),'s^3 + ', num2str(deno(6)),'s^2 + ', num2str(deno(7)), 's + ', num2str(deno(8)), ], 'color', [0  0  0.62745])
   elseif no==9
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^8 + ',num2str(deno(2)),'s^7 + ', num2str(deno(3)),'s^6 + ', num2str(deno(4)),'s^5 + ', num2str(deno(5)),'s^4 + ', num2str(deno(6)),'s^3 + ', num2str(deno(7)), 's^2 + ', num2str(deno(8)), 's + ', num2str(deno(9))], 'color', [0  0  0.62745])
   elseif no==10
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.36, .75, [num2str(deno(1)),'s^9 + ',num2str(deno(2)),'s^8 + ', num2str(deno(3)),'s^7 + ', num2str(deno(4)),'s^6 + ', num2str(deno(5)),'s^5 + ', num2str(deno(6)),'s^4 + ', num2str(deno(7)), 's^3 + ', num2str(deno(8)), 's^2 + ', num2str(deno(9)), 's + ',num2str(deno(10))], 'color', [0  0  0.62745])
else, end
axis off

text(0.05, .7, 'Compensated Closed-loop TF', 'color',[0 0 0.62745])
text(0.05, .65, ' C(s)', 'color', [0  0 0.62745]) 
text(0.05, .645, '\_\_\_\_   ', 'color', [0  0 0.62745]) 
text(0.05, .625, '         = ', 'color', [0  0 0.62745]) 
text(0.05, .6, ' R(s)' , 'color', [0  0 0.62745]) 
if m==1
   text(.35, .65, num2str(numc(1)), 'color', [0  0  0.62745]) 
   elseif m==2
   text(.35, .65, [num2str(numc(1)),'s + ',num2str(numc(2))], 'color', [0  0  0.62745]) 
   elseif m==3
   text(.35, .65, [num2str(numc(1)),'s^2 + ',num2str(numc(2)),'s + ', num2str(numc(3))], 'color', [0  0  0.62745]) 
   elseif m==4
   text(.35, .65, [num2str(numc(1)),'s^3 + ',num2str(numc(2)),'s^2 + ', num2str(numc(3)),'s + ', num2str(numc(4))], 'color', [0  0  0.62745])
elseif m==5
   text(.35, .65, [num2str(numc(1)),'s^4 + ',num2str(numc(2)),'s^3 + ', num2str(numc(3)),'s^2 + ', num2str(numc(4)),'s + ', num2str(numc(5))], 'color', [0  0  0.62745])
 elseif m==6
   text(.35, .65, [num2str(numc(1)),'s^5 + ',num2str(numc(2)),'s^4 + ', num2str(numc(3)),'s^3 + ', num2str(numc(4)),'s^2 + ', num2str(numc(5)),'s + ', num2str(numc(6))], 'color', [0  0  0.62745])
   elseif m==7
   text(.35, .65, [num2str(numc(1)),'s^6 + ',num2str(numc(2)),'s^5 + ', num2str(numc(3)),'s^4 + ', num2str(numc(4)),'s^3 + ', num2str(numc(5)),'s^2 + ', num2str(numc(6)),'s + ' , num2str(numc(7))], 'color', [0  0  0.62745])
elseif m==8
   text(.35, .65, [num2str(numc(1)),'s^7 + ',num2str(numc(2)),'s^6 + ', num2str(numc(3)),'s^5 + ', num2str(numc(4)),'s^4 + ', num2str(numc(5)),'s^3 + ', num2str(numc(6)),'s^2 + ' , num2str(numc(7)),'s + ', num2str(numc(8))], 'color', [0  0  0.62745])
else, end
 if n==1
   text(0.25, .645,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, num2str(denc(1)), 'color', [0  0  0.62745]) 
   elseif n==2
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s + ',num2str(denc(2))], 'color', [0  0  0.62745]) 
	elseif n==3 
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^2 + ',num2str(denc(2)),'s + ', num2str(denc(3))], 'color', [0  0  0.62745]) 
	elseif n==4
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^3 + ',num2str(denc(2)),'s^2 + ', num2str(denc(3)),'s + ', num2str(denc(4))], 'color', [0  0  0.62745])
	elseif n==5
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.25, .6, [num2str(denc(1)),'s^4 + ',num2str(denc(2)),'s^3 + ', num2str(denc(3)),'s^2 + ', num2str(denc(4)),'s + ', num2str(denc(5))], 'color', [0  0  0.62745])
 	elseif n==6
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
  	text(.25, .6, [num2str(denc(1)),'s^5 + ',num2str(denc(2)),'s^4 + ', num2str(denc(3)),'s^3 + ', num2str(denc(4)),'s^2 + ', num2str(denc(5)),'s + ', num2str(denc(6))], 'color', [0  0  0.62745])
   elseif n==7
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^6 + ',num2str(denc(2)),'s^5 + ', num2str(denc(3)),'s^4 + ', num2str(denc(4)),'s^3 + ', num2str(denc(5)),'s^2 + ', num2str(denc(6)),'s + ', num2str(denc(7))], 'color', [0  0  0.62745])
   elseif n==8
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^7 + ',num2str(denc(2)),'s^6 + ', num2str(denc(3)),'s^5 + ', num2str(denc(4)),'s^4 + ', num2str(denc(5)),'s^3 + ', num2str(denc(6)),'s^2 + ', num2str(denc(7)), 's + ', num2str(denc(8))], 'color', [0  0  0.62745])
	elseif n==9
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^8 + ',num2str(denc(2)),'s^7 + ', num2str(denc(3)),'s^6 + ', num2str(denc(4)),'s^5 + ', num2str(denc(5)),'s^4 + ', num2str(denc(6)),'s^3 + ', num2str(denc(7)), 's^2 + ', num2str(denc(8)), 's + ', num2str(denc(9))], 'color', [0  0  0.62745])
	elseif n==10
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^9 + ',num2str(denc(2)),'s^8 + ', num2str(denc(3)),'s^7 + ', num2str(denc(4)),'s^6 + ', num2str(denc(5)),'s^5 + ', num2str(denc(6)),'s^4 + ', num2str(denc(7)), 's^3 + ', num2str(denc(8)), 's^2 + ', num2str(denc(9)), 's + ',num2str(denc(10))], 'color', [0  0  0.62745])
else, end
x=roots(denc);
taus=1./abs(real(x));
x=x.';
text(0.05, 0.525, 'Roots of the Characteristic Equation:', 'color', [0  0 0.62745]) 
rk=length(x);
if rk <=4, 
text(0.05,.475, num2str(x), 'color', [0  0 0.62745])
elseif rk>=4 && rk<=8,  
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05,.425, num2str(x(5:rk)), 'color', [0  0 0.62745])
elseif rk>=8 && rk<=13 
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .425, num2str(x(5:8)), 'color', [0  0 0.62745])
   text(0.05, .375, num2str(x(9:rk)), 'color', [0  0 0.62745])
else, end
axis off
Gc=tf([KP, KI], [1 0]);
compopen=tf([numo],[deno]);
compsys=tf([numc], [denc]);
fprintf('Compensator ')
assignin('base', 'Gc',Gc),Gc
fprintf('Compensated open loop ')
assignin('base', 'TFo',compopen), compopen
fprintf('Compensated closed loop ')
assignin('base', 'TFc',compsys), compsys
assignin('base', 'KP',KP), KP
assignin('base', 'KI',KI), KI

% --------------------------------------------------------------------
function varargout = pushbuttonResponse_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
ltiview('step', compsys)



% --------------------------------------------------------------------
function varargout = pushbuttonClose_Callback(h, eventdata, handles, varargin)
close








pidcomp.m

function [numopen, denopen, denclsd]=pidcomp(num,den,s1,KI)



% Hadi Saadat, 1998



discr=[

'                                                                      '

'  The function pidcomp(num, den, s1) is used for the design of a PID  '

'  controller.  num & den are row vectors of polynomial coefficients   '

'  of the uncompensated open-loop plant transfer function and s1=å+j*w '

'  is a desired pole of the closed-loop transfer function. The user is '

'  prompted to enter the gain KI to achieve a desired steady-state     '

'  response. Also, for the case that s1 is real you will be prompted to'

'  enter the gain Kp.  The function returns the open-loop & the closed '

'  numerator & denominators of the compensated system transfer function'

'                                                                      '];

%disp(discr);



KI=input('Enter the integrator gain KI -> ');

clc

beta=atan2(imag(s1),real(s1));

sm=abs(s1);

[mag,phase]=ghs(num,den,s1);   % Returns the mag. and phase of G(s1)H(s1)

  if imag(s1)==0

  Kp=input('  Enter the gain Kp of the PID compensator -> ');

  fprintf('\n\n')

  ghr=mag*cos(phase);

  KD=-1/(s1*ghr)-Kp/s1-KI/(s1*s1);

  else

Kp=-sin(beta+phase)/(mag*sin(beta))-(2*KI*cos(beta))/sm;

KD=sin(phase)/(sm*mag*sin(beta))+KI/(sm*sm);

  end

Z0=Kp/KD;

fprintf('     Gc = %g',Kp),fprintf(' + %g',KI),fprintf('/s + '),

fprintf('%g',KD),fprintf('s \n\n')

% the following statements will form the characteristic Equation

% of the compensated system.

m=length(num); n=length(den);

if n > m

o=zeros(1,n-m); mk=[o,1]; num1=conv(num,mk);

else, num1=num, end

numgc=[KD,Kp,KI]; numopen=conv(numgc,num1);

dengc=[0, 1, 0];  denopen=conv(dengc, den);

denclsd=denopen+numopen;

numopen=numopen(n-m+1:length(numopen));   % new 11/24/96

denopen =denopen(2:length(denopen));      % new

denclsd=denclsd(2:length(denclsd));       % new

%fprintf('Row vectors of polynomial coefficients of the compensated system:\n\n')

%fprintf('Open-loop num. '),disp(numopen)

%fprintf('Open-loop den. '),disp(denopen)

%fprintf('Closed-loop den'),disp(denclsd)

fprintf('Compensated open-loop ')

GH = tf(numopen, denopen)

fprintf('Compensated closed-loop ')

T = tf(numopen, denclsd)



discr2=[

'Roots of the compensated characteristic equation:       '

'                                                        '];

disp(discr2)

r=roots(denclsd);

disp(r)

rreal=real(r);

  for l=1:n-1

  if rreal(l) >=0

  fprintf('   Root on the RHP, system is unstable. Change s1 & repeat.\n\n')

  else,end

  end






pidcontroller.fig

hgS_070000:[1x1  struct array]
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pidcontroller.m

function varargout = pidcontroller(varargin)
global nump denp numh denh
% warning('off','MATLAB:dispatcher:InexactMatch')
% PICONTROLLER Application M-file for PController.fig
%    FIG = PIDCONTROLLER launch PController GUI.
%    PIDCONTROLLER('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 29-Apr-2007 16:12:54

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:})  % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr)
	end

end

%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.




function varargout = s1Text_Callback(h, eventdata, handles, varargin)
s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));

% --------------------------------------------------------------------
function varargout = KIText_Callback(h, eventdata, handles, varargin)


% --------------------------------------------------------------------
function varargout = KpText_Callback(h, eventdata, handles, varargin)


% --------------------------------------------------------------------
function varargout = pushbuttonPID_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
 
% This program is used for the design of a PID controller.
%  num & den are row vectors of polynomial coefficients'
%  of the uncompensated open-loop plant transfer function and s1 = å + j*w
%  is a desired pole of the closed-loop transfer function. The user is 
%  prompted to enter the gain KI to achieve a desired steady-state     
%  response. Also, for the case that s1 is real you will be prompted to
%  enter the gain Kp.  The program returns the open-loop & the closed 
%  numerator & denominators of the compensated system transfer function
%
% Hadi Saadat, 1999,  Revised 2000

s1handle=findobj(gcbf, 'Tag','s1Text');
s1=eval(get(s1handle,'String'));
textKpinputHandle=findobj(gcbf,'Tag','textKpinput');
set(textKpinputHandle, 'visible', 'off');

textKpisHandle=findobj(gcbf,'Tag','textKpis');
set(textKpisHandle, 'visible', 'off');

Kphandle=findobj(gcbf, 'Tag','KpText');
set(Kphandle, 'visible', 'off');

textA0Handle=findobj(gcbf,'Tag','textA0');
set(textA0Handle, 'visible', 'off');

KIhandle=findobj(gcbf, 'Tag','KIText');
KI=eval(get(KIhandle,'String'));
Kpr=0;

num= conv(nump, numh);
den= conv(denp, denh);
m=length(num);
n=length(den);
ax2=axes('Position',[0.5 .46 .44 .5],'NextPlot', 'replace');

rlocus(num, den), grid, 
title('Uncompensated system root-locus')

beta=atan2(imag(s1),real(s1));
sm=abs(s1);
[mag,phase]=ghs(num,den,s1);   % Returns the mag. and phase of G(s1)H(s1)
  if imag(s1)==0
    set(textKpinputHandle, 'visible', 'on')
    set(textKpisHandle, 'visible', 'on')
    Kphandle=findobj(gcbf, 'Tag','KpText');
    set(Kphandle, 'visible', 'on')
    set(textA0Handle, 'visible', 'on')
    Kphandle=findobj(gcbf, 'Tag','KpText');
    Kp=eval(get(Kphandle,'String'))
    
    ghr=mag*cos(phase);
    KD=-1/(s1*ghr)-Kp/s1-KI/(s1*s1)
    Kpr=1;  
 else
    Kp=-sin(beta+phase)/(mag*sin(beta))-(2*KI*cos(beta))/sm;
    KD=sin(phase)/(sm*mag*sin(beta))+KI/(sm*sm);
 end
Z0=Kp/KD;

numGc=[KD, Kp, KI];
denGc=[1  0];
num1=conv(numGc, nump);
den1=conv(denGc, denp);
numo=conv(num1, numh);
deno=conv(den1, denh);
mo=length(numo); no = length(deno);
numc=conv(num1, denh);
numd=conv(num1, numh);
nm=no-mo;
pad0=zeros(1,nm);
numd=[pad0, numd];
denc=deno+numd;
n=length(denc); m=length(numc);

axes(handles.axesh6)    % Select the proper axes
hrst2=gca;
cla(hrst2)

text(0.05, .9, ['Controller: G_c(s) = ', num2str(Kp),' + ', num2str(KI), '/s + ', num2str(KD),'s'], 'color', [0 0 0.62745])
if KD < 0 || Kp < 0 || KI < 0 
   text(0.05,.6, 'Unstable controller', 'color', [1 0 0])
   if Kpr==0
   text(0.05,.55, 'Change s_1 & repeat', 'color', [1 0 0])
elseif Kpr==1
       text(0.05,.55, 'Change KP or KI & repeat', 'color', [1 0 0])
       Kpr=0;
   else, end
axis off
return
end
text(0.05,.85, 'Compensated Open-loop TF', 'color', [0 0 0.62745])
text(0.05, .775, 'KG_cG_pH(s) = ' , 'color', [0  0 0.62745]) 
if mo==1
   text(.55, .8, num2str(numo(1)), 'color', [0  0  0.62745]) 
   elseif mo==2
   text(.55, .8, [num2str(numo(1)),'s + ',num2str(numo(2))], 'color', [0  0  0.62745]) 
   elseif mo==3
   text(.55, .8, [num2str(numo(1)),'s^2 + ',num2str(numo(2)),'s + ', num2str(numo(3))], 'color', [0  0  0.62745]) 
   elseif mo==4
   text(.55, .8, [num2str(numo(1)),'s^3 + ',num2str(numo(2)),'s^2 + ', num2str(numo(3)),'s + ', num2str(numo(4))], 'color', [0  0  0.62745])
	elseif mo==5
   text(.35, .8, [num2str(numo(1)),'s^4 + ',num2str(numo(2)),'s^3 + ', num2str(numo(3)),'s^2 + ', num2str(numo(4)),'s + ', num2str(numo(5))], 'color', [0  0  0.62745])
 	elseif mo==6
   text(.35, .8, [num2str(numo(1)),'s^5 + ',num2str(numo(2)),'s^4 + ', num2str(numo(3)),'s^3 + ', num2str(numo(4)),'s^2 + ', num2str(numo(5)),'s + ', num2str(numo(6))], 'color', [0  0  0.62745])
   elseif mo==7
   text(.35, .8, [num2str(numo(1)),'s^6 + ',num2str(numo(2)),'s^5 + ', num2str(numo(3)),'s^4 + ', num2str(numo(4)),'s^3 + ', num2str(numo(5)),'s^2 + ', num2str(numo(6)),'s + ' , num2str(numo(7))], 'color', [0  0  0.62745])
	elseif mo==8
   text(.35, .8, [num2str(numo(1)),'s^7 + ',num2str(numo(2)),'s^6 + ', num2str(numo(3)),'s^5 + ', num2str(numo(4)),'s^4 + ', num2str(numo(5)),'s^3 + ', num2str(numo(6)),'s^2 + ' , num2str(numo(7)),'s + ', num2str(numo(8))], 'color', [0  0  0.62745])
else, end
 if no==1
   text(0.36, 0.795,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, num2str(deno(1)), 'color', [0  0  0.62745]) 
   elseif no==2
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s + ',num2str(deno(2))], 'color', [0  0  0.62745]) 
	elseif no==3 
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^2 + ',num2str(deno(2)),'s + ', num2str(deno(3))], 'color', [0  0  0.62745]) 
	elseif no==4
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^3 + ',num2str(deno(2)),'s^2 + ', num2str(deno(3)),'s + ', num2str(deno(4))], 'color', [0  0  0.62745])
	elseif no==5
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^4 + ',num2str(deno(2)),'s^3 + ', num2str(deno(3)),'s^2 + ', num2str(deno(4)),'s + ', num2str(deno(5))], 'color', [0  0  0.62745])
 	elseif no==6
   text(0.36, 0.795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^5 + ',num2str(deno(2)),'s^4 + ', num2str(deno(3)),'s^3 + ', num2str(deno(4)),'s^2 + ', num2str(deno(5)),'s + ', num2str(deno(6))], 'color', [0  0  0.62745])
   elseif no==7
   text(0.36, .1,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, -.25, [num2str(deno(1)),'s^6 + ',num2str(deno(2)),'s^5 + ', num2str(deno(3)),'s^4 + ', num2str(deno(4)),'s^3 + ', num2str(deno(5)),'s^2 + ', num2str(deno(6)),'s + ', num2str(deno(7))], 'color', [0  0  0.62745])
   elseif no==8
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(0.36, .75, [num2str(deno(1)),'s^7 + ',num2str(deno(2)),'s^6 + ', num2str(deno(3)),'s^5 + ', num2str(deno(4)),'s^4 + ', num2str(deno(5)),'s^3 + ', num2str(deno(6)),'s^2 + ', num2str(deno(7)), 's + ', num2str(deno(8)), ], 'color', [0  0  0.62745])
   elseif no==9
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(0.36, .75, [num2str(deno(1)),'s^8 + ',num2str(deno(2)),'s^7 + ', num2str(deno(3)),'s^6 + ', num2str(deno(4)),'s^5 + ', num2str(deno(5)),'s^4 + ', num2str(deno(6)),'s^3 + ', num2str(deno(7)), 's^2 + ', num2str(deno(8)), 's + ', num2str(deno(9))], 'color', [0  0  0.62745])
   elseif no==10
   text(0.36, .795,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.36, .75, [num2str(deno(1)),'s^9 + ',num2str(deno(2)),'s^8 + ', num2str(deno(3)),'s^7 + ', num2str(deno(4)),'s^6 + ', num2str(deno(5)),'s^5 + ', num2str(deno(6)),'s^4 + ', num2str(deno(7)), 's^3 + ', num2str(deno(8)), 's^2 + ', num2str(deno(9)), 's + ',num2str(deno(10))], 'color', [0  0  0.62745])
else, end
axis off

text(0.05, .7, 'Compensated Closed-loop TF', 'color',[0 0 0.62745])
text(0.05, .65, ' C(s)', 'color', [0  0 0.62745]) 
text(0.05, .645, '\_\_\_\_   ', 'color', [0  0 0.62745]) 
text(0.05, .625, '         = ', 'color', [0  0 0.62745]) 
text(0.05, .6, ' R(s)' , 'color', [0  0 0.62745]) 
if m==1
   text(.35, .65, num2str(numc(1)), 'color', [0  0  0.62745]) 
   elseif m==2
   text(.35, .65, [num2str(numc(1)),'s + ',num2str(numc(2))], 'color', [0  0  0.62745]) 
   elseif m==3
   text(.35, .65, [num2str(numc(1)),'s^2 + ',num2str(numc(2)),'s + ', num2str(numc(3))], 'color', [0  0  0.62745]) 
   elseif m==4
   text(.35, .65, [num2str(numc(1)),'s^3 + ',num2str(numc(2)),'s^2 + ', num2str(numc(3)),'s + ', num2str(numc(4))], 'color', [0  0  0.62745])
elseif m==5
   text(.35, .65, [num2str(numc(1)),'s^4 + ',num2str(numc(2)),'s^3 + ', num2str(numc(3)),'s^2 + ', num2str(numc(4)),'s + ', num2str(numc(5))], 'color', [0  0  0.62745])
 elseif m==6
   text(.35, .65, [num2str(numc(1)),'s^5 + ',num2str(numc(2)),'s^4 + ', num2str(numc(3)),'s^3 + ', num2str(numc(4)),'s^2 + ', num2str(numc(5)),'s + ', num2str(numc(6))], 'color', [0  0  0.62745])
   elseif m==7
   text(.35, .65, [num2str(numc(1)),'s^6 + ',num2str(numc(2)),'s^5 + ', num2str(numc(3)),'s^4 + ', num2str(numc(4)),'s^3 + ', num2str(numc(5)),'s^2 + ', num2str(numc(6)),'s + ' , num2str(numc(7))], 'color', [0  0  0.62745])
elseif m==8
   text(.35, .65, [num2str(numc(1)),'s^7 + ',num2str(numc(2)),'s^6 + ', num2str(numc(3)),'s^5 + ', num2str(numc(4)),'s^4 + ', num2str(numc(5)),'s^3 + ', num2str(numc(6)),'s^2 + ' , num2str(numc(7)),'s + ', num2str(numc(8))], 'color', [0  0  0.62745])
else, end
 if n==1
   text(0.25, .645,'\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, num2str(denc(1)), 'color', [0  0  0.62745]) 
   elseif n==2
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s + ',num2str(denc(2))], 'color', [0  0  0.62745]) 
	elseif n==3 
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^2 + ',num2str(denc(2)),'s + ', num2str(denc(3))], 'color', [0  0  0.62745]) 
	elseif n==4
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^3 + ',num2str(denc(2)),'s^2 + ', num2str(denc(3)),'s + ', num2str(denc(4))], 'color', [0  0  0.62745])
	elseif n==5
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
   text(.25, .6, [num2str(denc(1)),'s^4 + ',num2str(denc(2)),'s^3 + ', num2str(denc(3)),'s^2 + ', num2str(denc(4)),'s + ', num2str(denc(5))], 'color', [0  0  0.62745])
 	elseif n==6
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
  	text(.25, .6, [num2str(denc(1)),'s^5 + ',num2str(denc(2)),'s^4 + ', num2str(denc(3)),'s^3 + ', num2str(denc(4)),'s^2 + ', num2str(denc(5)),'s + ', num2str(denc(6))], 'color', [0  0  0.62745])
   elseif n==7
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^6 + ',num2str(denc(2)),'s^5 + ', num2str(denc(3)),'s^4 + ', num2str(denc(4)),'s^3 + ', num2str(denc(5)),'s^2 + ', num2str(denc(6)),'s + ', num2str(denc(7))], 'color', [0  0  0.62745])
   elseif n==8
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^7 + ',num2str(denc(2)),'s^6 + ', num2str(denc(3)),'s^5 + ', num2str(denc(4)),'s^4 + ', num2str(denc(5)),'s^3 + ', num2str(denc(6)),'s^2 + ', num2str(denc(7)), 's + ', num2str(denc(8))], 'color', [0  0  0.62745])
	elseif n==9
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^8 + ',num2str(denc(2)),'s^7 + ', num2str(denc(3)),'s^6 + ', num2str(denc(4)),'s^5 + ', num2str(denc(5)),'s^4 + ', num2str(denc(6)),'s^3 + ', num2str(denc(7)), 's^2 + ', num2str(denc(8)), 's + ', num2str(denc(9))], 'color', [0  0  0.62745])
	elseif n==10
   text(0.25, .645,'\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_', 'color', [0  0  0.62745])
	text(.25, .6, [num2str(denc(1)),'s^9 + ',num2str(denc(2)),'s^8 + ', num2str(denc(3)),'s^7 + ', num2str(denc(4)),'s^6 + ', num2str(denc(5)),'s^5 + ', num2str(denc(6)),'s^4 + ', num2str(denc(7)), 's^3 + ', num2str(denc(8)), 's^2 + ', num2str(denc(9)), 's + ',num2str(denc(10))], 'color', [0  0  0.62745])
else, end
x=roots(denc);
taus=1./abs(real(x));
x=x.';
text(0.05, 0.525, 'Roots of the Characteristic Equation:', 'color', [0  0 0.62745]) 
rk=length(x);
if rk <=4, 
text(0.05,.475, num2str(x), 'color', [0  0 0.62745])
elseif rk>=4 && rk<=8,  
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05,.425, num2str(x(5:rk)), 'color', [0  0 0.62745])
elseif rk>=8 && rk<=13 
   text(0.05,.475, num2str(x(1:4)), 'color', [0  0 0.62745])
   text(0.05, .425, num2str(x(5:8)), 'color', [0  0 0.62745])
   text(0.05, .375, num2str(x(9:rk)), 'color', [0  0 0.62745])
else, end
axis off
Gc=tf([KD Kp, KI], [1 0]);KP=Kp;
compopen=tf([numo],[deno]);
compsys=tf([numc], [denc]);
fprintf('Compensator ')
assignin('base', 'Gc',Gc), Gc
fprintf('Compensated open loop ')
assignin('base', 'TFo',compopen), compopen
fprintf('Compensated closed loop ')
assignin('base', 'TFc',compsys), compsys
assignin('base', 'KP',KP), KP
assignin('base', 'KI',KI), KI
assignin('base', 'KD',KD), KD

% --------------------------------------------------------------------
function varargout = pushbuttonResponse_Callback(h, eventdata, handles, varargin)
global nump denp numh denh compsys
ltiview('step', compsys)



% --------------------------------------------------------------------
function varargout = pushbuttonClose_Callback(h, eventdata, handles, varargin)
close
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rldesigngui.m

function varargout = rldesigngui(varargin)

global nump denp numh denh
warning('off','MATLAB:dispatcher:InexactCaseMatch')
% RLDESIGNGUI Application M-file for Transformer.fig
%    FIG = RLDESIGNGUI launch Transformer GUI.
%    RLDESIGNGUI('callback_name', ...) invoke the named callback.
% Last Modified by GUIDE v2.0 02-Jun-2002 10:29:25

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');

	% Use system color scheme for figure:
	set(fig,'Color',get(0,'defaultUicontrolBackgroundColor'));

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

    %%  picture
    %         set(gca,'Position',[0.74 0.48 0.22 .452])
     %   [x,map] = imread('TransPic1','jpg');
     %   image(x)
       %set(gca,'visible','off')

%ax1=axes('Position',[0.525  .585  .4 .225]);
axes(handles.axesBlockDiag)    % Select the proper axes
x1=[0  0.4]; y1=[1 1];
x2=[.8  1.1  1.1  1.7  1.7  1.1  1.1 ];
y2=[ 1  1.0  1.2  1.2  0.8  0.8  1.0];
x3=[1.7 2.0  2.0  2.8  2.8  2.0  2.0];
y3=[1   1.0  1.2  1.2  0.8  0.8  1.0];
x4=[2.8  3.2]; y4=[1  1];
x5=[3.0 3.0  2.0  2.0  1.5  1.5  2.0  2.0];
y5=[1.0 0.2  0.2  0.4  0.4  0    0    0.2];
x6=[1.5  .6  .6];
y6=[.2  .2   .8];
th=0:.005:2*pi;
x=0.6+0.2*cos(th);
y=1.0 +0.2*sin(th);
xa1=[0.34 0.4  0.34]; ya1=[1.02  1.0  0.98];
xa2=[1.04 1.1  1.04]; ya2=[1.02  1.0  0.98];
xa3=[1.94 2.0  1.94]; ya3=[1.02  1.0  0.98];
xa4=[3.14 3.2  3.14]; ya4=[1.02  1.0  0.98];
xa5=[2.06 2.0  2.06]; ya5=[.22  .20  0.18];
xa6=[0.58 0.6  0.62]; ya6=[.74  .8  0.74];


plot(x1, y1,'b', x, y,'b', x2, y2, 'b', x3, y3, 'b', x4, y4, 'b',x5, y5, 'b', x6, y6, 'b',...
   xa1, ya1, 'b', xa2, ya2, 'b',xa3, ya3, 'b',xa4, ya4, 'b',xa5, ya5, 'b',xa6, ya6, 'b')
axis([0, 3.2, 0 1.25])

text(1.25, 1,'G_c(s)', 'color', [0 0  0.6275])
text(1.05, 1.3,'Controller', 'color', [0 0  0.6275])

text(2.2, 1,'G_p(s)', 'color', [0 0  0.6275])
text(2.2, 1.3,'Plant', 'color', [0 0  0.6275])

text(1.65, .2,'H(s)', 'color', [0 0  0.6275])
text(1.5, .5,'Sensor', 'color', [0 0  0.6275])

text(.475, .75,'-','color', [0 0  0.6275])
text(0,  1.15, 'R(s)' , 'color', [0 0  0.6275])
text(2.85, 1.15, 'C(s)' , 'color', [0 0  0.6275])
axis off



	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

% --------------------------------------------------------------------
function varargout = numpText_Callback(h, eventdata, handles, varargin)
global nump denp numh denh

numphandle=findobj(gcbf, 'Tag','numpText');
nump=eval(get(numphandle,'String'));





% --------------------------------------------------------------------
function varargout = denpText_Callback(h, eventdata, handles, varargin)
global nump denp numh denh

denphandle=findobj(gcbf, 'Tag','denpText');
denp=eval(get(denphandle,'String'));



% --------------------------------------------------------------------
function varargout = numhText_Callback(h, eventdata, handles, varargin)
global nump denp numh denh

numhhandle=findobj(gcbf, 'Tag','numhText');
numh=eval(get(numhhandle,'String'));



% --------------------------------------------------------------------
function varargout = denhText_Callback(h, eventdata, handles, varargin)
global nump denp numh denh

denhhandle=findobj(gcbf, 'Tag','denhText');
denh=eval(get(denhhandle,'String'));








% --------------------------------------------------------------------
function varargout = pushbuttonP_Callback(h, eventdata, handles, varargin)
%function [nump, denp, numh, denh, varargout] = pushbuttonP_Callback(h, eventdata, handles, varargin)

global nump denp numh denh
numphandle=findobj(gcbf, 'Tag','numpText');
nump=eval(get(numphandle,'String'));
denphandle=findobj(gcbf, 'Tag','denpText');
denp=eval(get(denphandle,'String'));
numhhandle=findobj(gcbf, 'Tag','numhText');
numh=eval(get(numhhandle,'String'));
denhhandle=findobj(gcbf, 'Tag','denhText');
denh=eval(get(denhhandle,'String'));
figure(pcontroller)



% --------------------------------------------------------------------
function varargout = pushbuttonLag_Callback(h, eventdata, handles, varargin)
global nump denp numh denh
numphandle=findobj(gcbf, 'Tag','numpText');
nump=eval(get(numphandle,'String'));
denphandle=findobj(gcbf, 'Tag','denpText');
denp=eval(get(denphandle,'String'));
numhhandle=findobj(gcbf, 'Tag','numhText');
numh=eval(get(numhhandle,'String'));
denhhandle=findobj(gcbf, 'Tag','denhText');
denh=eval(get(denhhandle,'String'));
figure(lagcontroller)

% --------------------------------------------------------------------
function varargout = pushbuttonLead_Callback(h, eventdata, handles, varargin)
global nump denp numh denh
numphandle=findobj(gcbf, 'Tag','numpText');
nump=eval(get(numphandle,'String'));
denphandle=findobj(gcbf, 'Tag','denpText');
denp=eval(get(denphandle,'String'));
numhhandle=findobj(gcbf, 'Tag','numhText');
numh=eval(get(numhhandle,'String'));
denhhandle=findobj(gcbf, 'Tag','denhText');
denh=eval(get(denhhandle,'String'));
figure(leadcontroller)




% --------------------------------------------------------------------
function varargout = pushbuttonPD_Callback(h, eventdata, handles, varargin)
global nump denp numh denh
numphandle=findobj(gcbf, 'Tag','numpText');
nump=eval(get(numphandle,'String'));
denphandle=findobj(gcbf, 'Tag','denpText');
denp=eval(get(denphandle,'String'));
numhhandle=findobj(gcbf, 'Tag','numhText');
numh=eval(get(numhhandle,'String'));
denhhandle=findobj(gcbf, 'Tag','denhText');
denh=eval(get(denhhandle,'String'));
figure(pdcontroller)

% --------------------------------------------------------------------
function varargout = pushbuttonPI_Callback(h, eventdata, handles, varargin)
global nump denp numh denh
numphandle=findobj(gcbf, 'Tag','numpText');
nump=eval(get(numphandle,'String'));
denphandle=findobj(gcbf, 'Tag','denpText');
denp=eval(get(denphandle,'String'));
numhhandle=findobj(gcbf, 'Tag','numhText');
numh=eval(get(numhhandle,'String'));
denhhandle=findobj(gcbf, 'Tag','denhText');
denh=eval(get(denhhandle,'String'));
figure(picontroller)

% --------------------------------------------------------------------
function varargout = pushbuttonPID_Callback(h, eventdata, handles, varargin)
global nump denp numh denh
numphandle=findobj(gcbf, 'Tag','numpText');
nump=eval(get(numphandle,'String'));
denphandle=findobj(gcbf, 'Tag','denpText');
denp=eval(get(denphandle,'String'));
numhhandle=findobj(gcbf, 'Tag','numhText');
numh=eval(get(numhhandle,'String'));
denhhandle=findobj(gcbf, 'Tag','denhText');
denh=eval(get(denhhandle,'String'));
figure(pidcontroller)

% --------------------------------------------------------------------
function varargout = pushbuttonInfo_Callback(h, eventdata, handles, varargin)
figure(rldesigninfo)

% --------------------------------------------------------------------
function varargout = pushbuttonExit_Callback(h, eventdata, handles, varargin)
close all







rldesigninfo.fig

hgS_050200:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	FileName : [1x36  char array]
	InvertHardcopy : [1x2  char array]
	Name : [1x17  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	Renderer : [1x8  char array]
	RendererMode : [1x6  char array]
	Tag : [1x7  char array]
	UserData : [1x0  double array]
	ApplicationData : [1x1  struct array]









			[2x1  struct array]			@ = 

2x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









rldesigninfo.m

function varargout = rldesigninfo(varargin)

% Last Modified by GUIDE v2.0 29-Mar-2002 21:32:05

if nargin == 0  % LAUNCH GUI

fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

axes(handles.axesInfo)    % Select the proper axes
axis off
str1(1) = {'\bf Root Locus Design'};

str2(1)= {['This GUI program has been developed for the design of a first-order controller in the forward path  '
           'of a closed-loop control system for proportional, phase-lag, phase-lead, PD, PI, and PID            '
           'controllers. These programs can only be invoked by the GUI program named  "rldesigngui", which has  '
           'the following options:                                                                              '
           '                                                                                                    '
           '{\bf Pushbutton P Controller} - This option is used for the design of gain factor compensation.     ' 
           'K_0 for the specified damping ratio \zeta.                                                          '
           '                                                                                                    '
           '{\bf Pushbutton Phase Lag Controller} - This option is used for the design of a phase-lag controller'
           'using the approximated method, K_c = K_0/K. The controller G_c(s) is designed for a desired damping '
           'ratio \zeta and the gain K required for the steady-state error specification. The user must estimate'
           'the compensator zero.                                                                               '
           '                                                                                                    '
           '{\bf Pushbutton Phase Lead Controller} - This option is used for the design of a phase-lead         '
           ' controller for a desired location of the dominant complex closed loop poles. The DC gain of the    '
           'controller G_c(0) must be specified. G_c(0) = K_c Z_0/P_0 is found from the steady-state error      '
           'requirement.                                                                                        ' 
           '                                                                                                    '
           '{\bf Pushbutton PD Controller} - This option is used for the design of a PD controller for a desired'
           'location of the dominant complex closed loop poles.                                                 ' 
           '                                                                                                    '
           '{\bf Pushbutton PI Controller} - This option is used for the design of a PI controller for a desired'
           'location of the dominant complex closed loop poles.                                                 '
           '                                                                                                    '
           '{\bf Pushbutton PID Controller} - This option is used for the design of a PID controller for a      '
           'desired location of the dominant complex closed loop poles. The integral gain K_I must be specified.' 
           '                                                                                                    '
           'For each case the open loop and the closed-loop compensated system transfer functions are displayed.'
           'Also, the variables:                                                                                ']}; 
str3(1)= {['    {\bf Gc}    Controller transfer fnction                                                         '
           '    {\bf Tfo}   Compensated open-loop transfer function                                             '
           '    {\bf TFc}   Compensated closed-loop transferfunction                                            ']};
 str4(1)={['are sent to the workspace. For each design the pushbutton System responses can be used to obtain    '
           'the time-domain and frequency-domain responses of the compensated system.                           ']}; 
  
text(0.3,  1.05,  str1, 'FontSize', 14, 'color', [0 0 0.502]) 
text(0,  .58, str2, 'FontSize', 10, 'color', [0 0 0.502]) 
text(0,  .097, str3, 'FontSize', 10, 'color', [1  0  0])
text(0,  .01, str4, 'FontSize', 10, 'color', [0 0 0.502]) 
  
 %text(0.36, -3.55,'\bf\copyright', 'FontSize', 10, 'color',[1 0 0])

 if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

close






singlecircuit.fig

hgS_070000:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	InvertHardcopy : [1x2  char array]
	Name : [1x13  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	Tag : [1x7  char array]
	ApplicationData : [1x1  struct array]









			[39x1  struct array]			@ = 

39x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









singlecircuit.m

function varargout = singlecircuit(varargin)
warning('off','MATLAB:dispatcher:InexactMatch')
% SINGLECIRCUIT Application M-file for SingleCircuit.fig
%    FIG = SINGLECIRCUIT launch SingleCircuit GUI.
%    SINGLECIRCUIT('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.0 18-Mar-2002 15:56:51

if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'new');
	
	% Use system color scheme for figure:
	set(fig,'Color',get(0,'defaultUicontrolBackgroundColor'));

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);
 
%axes(handles.singlecktAxes) % Select the proper axes
r=.5;
th=0:.01:2*pi;
x=r*cos(th); y=r*sin(th);
plot(x+2, y+12, 'b', x+4, y+4, 'b', x+6, y+22, 'b')
hold on 
plot(x+14, y+12, 'r', x+24, y+12, 'r', x+34, y+12,'r')
quiver(17.5,12, -3.5,0,'r'), quiver(20.5,12, 3.5,0,'r')
quiver(27.5,12, -3.5,0,'r'), quiver(30.5,12, 3.5,0,'r')
quiver(17.5,9, -3.5,0,'r'), quiver(30.5,9, 3.5,0,'r')
axis('equal')
axis([-.25, 35, 1 ,23])
axis off
text(4.5,22,'a','Color','b'), text(.5, 12, 'b','Color','b'), text(2.5,4,'c','Color','b')

text(18,12,'D_{12}','Color','r'), text(28,12,'D_{23}','Color','r'), text(23,9,'D_{13}', 'Color','r')
%quiver(3.4,15, -1.6,-3), quiver(4.6,19, 1.6,3)
quiver(3.3,15.25, -1.3,-3.25), quiver(4.7,18.75, 1.3,3.25)

quiver(3.273,6.91, 0.727,-2.91), quiver(2.727,9.09, -0.727,2.91)



quiver(4.44,7.975, -.44,-3.975), quiver(5.56,18.025, 0.44,3.975)

text(3.5,17,'D_{12}','Color','b'), text(2.5,8,'D_{23}','Color','b'), text(4.95,12.5,'D_{13}','Color','b')
text(13.75 ,13.5,'a','Color','r'), text(23.75, 13.5, 'b','Color','r'), text(33.75,13.5,'c','Color','r')
text(0,2,'Vertical configuration','Color','b'), text(18,7,'Horizontal configuration','Color','r')
text(10,12,'OR')


    
    
	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

%axes(handles.ResultAxes)    % Select the proper axes


% --------------------------------------------------------------------
function varargout = MeterEdit_Callback(h, eventdata, handles, varargin)
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
if M==1
   F=0;
   set(Mhandle, 'Value', 1);  on = (handles.MeterEdit);
   set(Fhandle, 'Value', 0);  off =(handles.FootEdit);
   %set(Mhandle, 'Value', 1, gca, 'Box', 'On')
   %set(Fhandle, 'Value', 0, gca, 'Box', 'Off')
  else 
   set(Mhandle, 'Value', 0); off = (handles.MeterEdit);
   set(Fhandle, 'Value', 1) ; on = (handles.FootEdit);
end  

% --------------------------------------------------------------------
function varargout = FootEdit_Callback(h, eventdata, handles, varargin)
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
if F==1
    M=0;
    set(Fhandle, 'Value', 1);  on = (handles.FootEdit);
    set(Mhandle, 'Value', 0);  off =(handles.MeterEdit);
    
 else 
    set(Fhandle, 'Value', 0);  off = (handles.FootEdit);
    set(Mhandle, 'Value', 1);  on  =(handles.MeterEdit);
   
  M=1; 
end 

% --------------------------------------------------------------------
function varargout = CmEdit_Callback(h, eventdata, handles, varargin)
Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
if Cm==1
   In=0;
   set(Cmhandle, 'Value', 1);  on = (handles.CmEdit);
   set(Inhandle, 'Value', 0);  off =(handles.InEdit); 
  else 
   set(Cmhandle, 'Value', 0); off = (handles.CmEdit);
   set(Inhandle, 'Value', 1) ; on = (handles.InEdit);
end  

% --------------------------------------------------------------------
function varargout = InEdit_Callback(h, eventdata, handles, varargin)
Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
if In==1
    Cm=0;
    set(Inhandle, 'Value', 1);  on = (handles.InEdit);
    set(Cmhandle, 'Value', 0);  off =(handles.CmEdit);
    
 else 
    set(Inhandle, 'Value', 0);  off = (handles.InEdit);
    set(Cmhandle, 'Value', 1);  on  =(handles.CmEdit);
   
  Cm=1; 
end 



% --------------------------------------------------------------------
function varargout = D_12Edit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = D_23Edit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = D_13Edit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = diaEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = DsEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = nbEdit_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = dEdit_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------

function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
Mhandle=findobj(gcbf,'Tag','MeterEdit');
M=get(Mhandle,'Value');
Fhandle=findobj(gcbf,'Tag','FootEdit');
F=get(Fhandle,'Value');
%disp([M,F])  %%%%%%%%%%%%%%%%%%
Cmhandle=findobj(gcbf,'Tag','CmEdit');
Cm=get(Cmhandle,'Value');
Inhandle=findobj(gcbf,'Tag','InEdit');
In=get(Inhandle,'Value');
%disp([Cm In])  %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
D12Handle=findobj(gcbf,'Tag','D_12Edit');
D12=eval(get(D12Handle,'String'));

D23Handle=findobj(gcbf,'Tag','D_23Edit');
D23=eval(get(D23Handle,'String'));

D13Handle=findobj(gcbf,'Tag','D_13Edit');
D13=eval(get(D13Handle,'String'));

diaHandle=findobj(gcbf,'Tag','diaEdit');
dia=eval(get(diaHandle,'String'));

DsHandle=findobj(gcbf,'Tag','DsEdit');
Ds=eval(get(DsHandle,'String'));

nbHandle=findobj(gcbf,'Tag','nbEdit');
nb=eval(get(nbHandle,'String'));

dHandle=findobj(gcbf,'Tag','dEdit');
d=eval(get(dHandle,'String'));

r=dia/2;     

if nb == 1 || nb==0 , Dsb = Ds;  rb = r;
elseif nb == 2, Dsb = (d*Ds)^(1/2); rb = (d*r)^(1/2);
elseif nb == 3, Dsb = (d^2*Ds)^(1/3); rb = (d^2*r)^(1/3);
elseif nb == 4, Dsb = 2^0.125*(d^3*Ds)^(1/4); rb = 2^0.125*(d^3*r)^(1/4);
end    

GMD = (D12*D23*D13)^(1/3);     
if M==1 && F==0
    if Cm==1 && In==0
        r=r/100; Dsb=Dsb/100; rb=rb/100;
    elseif Cm==0 &&  In==1
        r=2.54*r/100; Dsb=2.54*Dsb/100; rb=2.54*rb/100;
    end
elseif M==0 && F==1
    if Cm==0 && In==1
        r=r/12; Dsb=Dsb/12; rb=rb/12; 
    elseif Cm==1 && In==0
        r=r/(2.54)*12; Dsb=Dsb/(2.54*12); rb=rb/(2.54*12);
    end
end
 

GMRL = Dsb; GMRC = rb;
L=0.2*log(GMD/GMRL);
C=0.0556/log(GMD/GMRC);
assignin('base', 'Leqw',L);
assignin('base', 'Ceqw',C);
%varargout(1)={L}
axes(handles.axes2)    % Select the proper axes
if F==1 && M==0
cla
axes(handles.axes2)    % Select the proper axes
axis off   
text(0, 1, ['Geometric Mean Distance, GMD = ', num2str(GMD),' ft'], 'color', [0 0 1], 'erasemode','background')             
text(0, .8, ['Geometric Mean Raduis,  GMR_L = ', num2str(GMRL), ' ft'], 'color', [0 0 1], 'erasemode','background')
text(0, .6, ['Geometric Mean Raduis, GMR_C = ', num2str(GMRC), ' ft'], 'color', [0 0 1], 'erasemode','background')
text(0, .3, ['Inductance per phase              L = ', num2str(L), ' mH/Km'], 'color', [0 0 1], 'erasemode','background')
text(0, .1, ['Capacitance (phase to neutral) C = ', num2str(C), ' \muF/Km'], 'color', [0 0 1], 'erasemode','background')
text(0,0, ' ')
elseif F==0 && M==1
cla
axes(handles.axes2)    % Select the proper axes
axis off   
text(0, 1, ['Geometric Mean Distance, GMD = ', num2str(GMD), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .8, ['Geometric Mean Raduis,  GMR_L = ', num2str(GMRL), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .6, ['Geometric Mean Raduis, GMR_C = ', num2str(GMRC), ' m'], 'color', [0 0 1], 'erasemode','background')
text(0, .3, ['Inductance per phase              L = ', num2str(L), ' mH/Km'], 'color', [0 0 1], 'erasemode','background')
text(0, .1, ['Capacitance (phase to neutral) C = ', num2str(C), ' \muF/Km'], 'color', [0 0 1], 'erasemode','background')

text(0,0, ' ')
end
% --------------------------------------------------------------------
function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)
close








tower.jpg









transformer.fig





transformer.m

function varargout = transformer(varargin)
% TRANSFORMER Application M-file for Transformer.fig
%    FIG = TRANSFORMER launch Transformer GUI.
%    TRANSFORMER('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 25-Apr-2007 09:55:44
% warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI

	fig = openfig(mfilename,'reuse');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

    %%  picture
             set(gca,'Position',[0.74 0.48 0.22 .452])
        [x,map] = imread('TransPic1','jpg');
        image(x)
       set(gca,'visible','off')
ax1=axes('Position',[0.68  .19  .34  .272]);

x1=[0  1.4  1.4   0   0];
y1=[0   0   1.4  1.4  0];
x2=[0.2  1.2  1.2   0.2   0.2];
y2=[0.2  0.2  1.2  1.2    0.2];
x3=[0.4  1.2  1.2   0.4   0.4];
y3=[0.4  0.4  1.2  1.2    0.4];
x4=[1.4  1.6  1.6   0.2   0.0];
y4=[0.0  0.2  1.6   1.6    1.4];
x5=[0.2  0.4];
y5=[0.2  0.4];
x6=[1.4  1.6];
y6=[1.4  1.6];
plot(x1, y1, 'b')
axis('equal')
axis off
hold on
plot(x2, y2, 'b')
plot(x3, y3, 'b')
plot(x4, y4, 'b')
plot(x5, y5, 'b')
plot(x6, y6, 'b')
%Primary windings
xp1=[-.2  .4]; yp1=[1.1  1.1];
xp2=[-.2  0]; yp2=[.45  .45];
xa=[0    .4]; ya=[1.0  1.0];
plot(xp1, yp1,'r', xa, ya, 'r', xa, ya-.1,'r', xa, ya-.1,'r', xa, ya-.2,'r',...
   xa, ya-.3,'r', xa, ya-.4,'r', xa, ya-.5,'r', xp2, yp2,'r')

x=0:.001:pi;
xc=.4+.025*sin(x); yc=1.075+.025*cos(x);
plot(xc, yc, 'r', xc, yc-.1,'r', xc, yc-.2,'r',xc, yc-.3,'r' , xc, yc-.4, 'r', xc, yc-.5,'r', xc, yc-.6,'r')
x=-pi:.001:0;
xc=.025*sin(x); yc=1.025+.025*cos(x);
plot(xc, yc, 'r', xc, yc-.1,'r', xc, yc-.2,'r',xc, yc-.3,'r' , xc, yc-.4, 'r', xc, yc-.5,'r')

%%Secondary windings
xp1=[1.2  1.8]; yp1=[1  1];
xp2=[1.6  1.8]; yp2=[.55  .55];
xa=[1.2    1.6]; ya=[0.9  0.9];
plot(xp1, yp1,'r', xa, ya, 'r', xa, ya-.1,'r', xa, ya-.1,'r', xa, ya-.2,'r',...
   xa, ya-.3,'r', xp2, yp2, 'r')
x=0:.001:pi;
xc=1.6+.025*sin(x); yc=.925+.025*cos(x);
plot(xc, yc, 'r', xc, yc-.1,'r', xc, yc-.2,'r',xc, yc-.3,'r')
x=-pi:.001:0;
xc=1.2+.025*sin(x); yc=.975+.025*cos(x);
plot(xc, yc, 'r', xc, yc-.1,'r', xc, yc-.2,'r',xc, yc-.3,'r', xc, yc-.4, 'r')

xl=[0    1.4  1.4];
yl=[1.4  1.4   0];
plot(xl+.02, yl+.02, 'b', xl+.04, yl+.04, 'b',xl+.06, yl+.06, 'b', xl+.08, yl+.08, 'b',xl+.1, yl+.1, 'b',...
   xl+.12, yl+.12, 'b', xl+.14, yl+.14, 'b', xl+.16, yl+.16, 'b', xl+.18, yl+.18,'b') 
for a=.02:.02:.2;
xv=[.2+a  .2+a  1.2];
yv=[1.2   .2+a .2+a];
plot(xv, yv)
end

text(-.215, 1.09, '\circ', 'color', [1 0 0])
text(-.215, 0.44, '\circ', 'color', [1 0 0])
text(1.79, .99, '\circ', 'color', [1 0 0])
text(1.79, .54, '\circ', 'color', [1 0 0])

hold off



%t=0.05:pi/50:10*pi;
%plot3(sin(t)/5, cos(t)/5, .2+t/40)
%view(50, 90)


	if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.



% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
figure(transformertests)

% --------------------------------------------------------------------
function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)
figure(transformer2wimp)
% --------------------------------------------------------------------
function varargout = pushbutton3_Callback(h, eventdata, handles, varargin)
figure(transformereqimp)

% --------------------------------------------------------------------
function varargout = pushbuttonInfo_Callback(h, eventdata, handles, varargin)
figure(transformerinfo)
% --------------------------------------------------------------------
function varargout = pushbutton4_Callback(h, eventdata, handles, varargin)
close all






transformer2wimp.fig

hgS_070000:[1x1  struct array]



			[1x6  char array]


			[1x1  double array]


			[1x1  struct array]			@ = 
	Units : [1x10  char array]
	Color : [1x3  double array]
	Colormap : [64x3  double array]
	InvertHardcopy : [1x2  char array]
	Name : [1x16  char array]
	NumberTitle : [1x3  char array]
	PaperPosition : [1x4  double array]
	Position : [1x4  double array]
	Tag : [1x7  char array]
	ApplicationData : [1x1  struct array]









			[48x1  struct array]			@ = 

48x1 struct array with fields: 
	type
	handle
	properties
	children
	special









			[0x0  double array]









transformer2wimp.m

function varargout = transformer2wimp(varargin)
% TRANSFORMER2WIMP Application M-file for TransformerTests.fig
%    FIG = TRANSFORMER2WIMP launch TransformerTests GUI.
%    TRANSFORMER2WIMP('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 25-Apr-2007 10:00:52
warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI
fig = openfig(mfilename,'new');% Generate a structure of handles to pass to callbacks, and store it. 
handles = guihandles(fig);
guidata(fig, handles);

ax1=axes('Position',[0.05  .48  .9  .23]);


x1=[-0.2  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.375  ];
y1=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];
x3 = [1.975  2.4 2.4];
y3 = [1.2 1.2  .9];
x4 = [2.4  2.4 -.2  ];
y4 = [ .3  0   0   ];
ths = 0:.0025:pi;
xs1 =1.45+0.075*cos(ths);
ys1 = 1.2 +0.075*sin(ths);
xs2 =1.6+0.075*cos(ths);
xs3 =1.75+0.075*cos(ths);
xs4 =1.9+0.075*cos(ths);
x5 = [0.75 0.75 .8];
y5 =[1.2 1.0 1.0];
x6 = [1.1 1.3 1.3];
y6 = [1.0 1.0  0];
xw = [0.65  0.65  1.4  1.4  0.65];
yw = [0.95  1.35  1.35  0.95  0.95];
tho=-pi/2:.0025:pi/2;
xo=2.4+0.1*cos(tho);
yo=.1*sin(tho);
xt1=[xo     xo      xo] ;
yt1=[.4+yo 0.6+yo 0.8+yo];
xo2=3.0 -0.1*cos(tho);
yo2=.1*sin(tho);
xt2=[xo2     xo2      xo2] ;
yt2=[.4+yo2 0.6+yo2 0.8+yo2];
xt3 = [3.0  3.0 3.6];
yt3 = [0.9  1.2  1.2];
xt4 = [3.0  3.0  3.6];
yt4 = [ .3  0   0];
xc1=[2.65 2.65 ];
xc2=[2.75 2.75];
yc1=[.4  .8];
% R_c
xr=[.5   .5   .3   .3   .35  .25   .35   .25   .35   .25   .35   .25   .3  .3  .5  .5];
yr=[1.2   1     1  .775 .75  .7    .65   .60   .55   .50   .45   .40   .375 .2 .2  0];
% X_m
thm=-pi/2:.0025:pi/2;
xm=0.7+0.05*cos(thm);
ym=.05*sin(thm);
xxm=[xm     xm      xm  xm] ;
yxm=[.4+ym 0.5+ym 0.6+ym 0.7+ym];
xv1=[.3  .7  .7];
yv1=[1   1   .75];
xv2=[.5  .5  .7 .7 ];
yv2=[0  .2   .2  .35];

% Open Circuit
plot(x1, y1,'b', x3, y3, 'b', x4, y4, 'b', 'erasemode','none')
axis('equal')
axis off
hold on
plot(xs1,ys1,'b', xs2,ys1, 'b', xs3,ys1,'b', xs4, ys1,'b') 
plot(xt1, yt1, 'b', xt2, yt2, 'b', xt3, yt3 ,'b', xt4, yt4, 'b')
plot(xc1, yc1, 'b', xc2, yc1, 'b')
plot(xr, yr, 'b')
plot(xxm, yxm, 'b')
plot(xv1, yv1,'b', xv2, yv2, 'b')

x2=3.0+[0.6  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.375  ];
y2=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];

x21=[5-.025  5.4  5.4];
y21=[1.2 1.2  .9];
x22=[3.6  5.4  5.4];
y22=[0  0   .3];
xL2=[5.35  5.35  5.45  5.45  5.35];
yL2=[.3  .9  .9  .3  .3];
plot(x21, y21, 'b',x22, y22,'b')
plot(xL2, yL2,'b')
plot(x2, y2,'b')
plot(3+xs1,ys1,'b', 3+xs2,ys1, 'b', 3+xs3,ys1,'b', 3+xs4, ys1,'b') 



text(-.235,1.1625, '\circ', 'color', [0 0 1])
text(-.235,-.0375, '\circ', 'color', [0 0 1])
%text(-.3, .8, 'V_1', 'Fontsize', 8, 'color', [0 0 .675])
text(0, .35, 'R_{c1}', 'Fontsize', 8, 'color', [0 0 .675])
text(.8, .35, 'X_{m1}', 'Fontsize', 8, 'color', [0 0 .675])
text(.9, 1, 'R_1', 'Fontsize', 8, 'color', [0 0 .675])
text(1.65, 1.05, 'X_1', 'Fontsize', 8, 'color', [0 0 .675])
text(3+.9, 1, 'R_2', 'Fontsize', 8, 'color', [0 0 .675])
text(3+1.65, 1.05, 'X_2', 'Fontsize', 8, 'color', [0 0 .675])
text(5.00, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(5.5, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])
text(8.75, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])


%%%%%%%%
hold off
 

    
    
    if nargout > 0
        varargout{1} = fig;
    end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

    try
        if (nargout)
            [varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
        else
            feval(varargin{:}); % FEVAL switchyard
        end
    catch
        disp(lasterr);
    end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


% --------------------------------------------------------------------
function varargout = SText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = E_pText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = E_sText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = R1Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = X1Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = RC1Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = XM1Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = R2Text_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = X2Text_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = V2mText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = S2mText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = PfText_Callback(h, eventdata, handles, varargin)

% Transformer Equivalent Circuit (Given individual winding impedances)

function varargout = Lag_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------

LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');
if Lg==1
   Ld=0;
   set(LagHandle, 'Value', 1), on = (handles.Lag);
   set(LeadHandle,'Value', 0), off = (handles.Lead);
elseif Lg==0
    Ld=1;
  set(LagHandle, 'Value', 0), off = (handles.Lag);
   set(LeadHandle,'Value', 1),  on = (handles.Lead);
end   
function varargout = Lead_Callback(h, eventdata, handles, varargin)
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');

if Ld==1
   Lg=0;
   set(LeadHandle, 'Value', 1), on = (handles.Lead);
   set(LagHandle,'Value', 0), off = (handles.Lag);
elseif Ld==0
    Lg=1;
  set(LeadHandle, 'Value', 0), off = (handles.Lead);
   set(LagHandle,'Value', 1),  on = (handles.Lag);
end   




% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
global Rclv Xmlv  Rchv  Xmhv  Zelv  Zehv  Error

% Transformer rated vlues

Error = 0;
E_pHandle=findobj(gcbf, 'Tag','E_pText');
E_p=eval(get(E_pHandle,'String'));
E_sHandle=findobj(gcbf, 'Tag','E_sText');
E_s=eval(get(E_sHandle,'String'));
if E_p > E_s
   StDwn = 1; StUp=0;
   Elv=E_s; Ehv=E_p;
elseif E_p < E_s
   StUp = 1; StDwn=0;
   Elv=E_p; Ehv=E_s;
else, end
R_1Handle=findobj(gcbf, 'Tag','R1Text');
R_1=eval(get(R_1Handle,'String'));
X_1Handle=findobj(gcbf, 'Tag','X1Text');
X_1=eval(get(X_1Handle,'String'));
R_2Handle=findobj(gcbf, 'Tag','R2Text');
R_2=eval(get(R_2Handle,'String'));
X_2Handle=findobj(gcbf, 'Tag','X2Text');
X_2=eval(get(X_2Handle,'String'));
R_C1Handle=findobj(gcbf, 'Tag','RC1Text');
R_C1=eval(get(R_C1Handle,'String'));
X_M1Handle=findobj(gcbf, 'Tag','XM1Text');
X_M1=eval(get(X_M1Handle,'String'));
   if StDwn == 1
   Rchv = R_C1; Xmhv = X_M1;
   Rclv = (Elv/Ehv)^2*R_C1; Xmlv = (Elv/Ehv)^2*X_M1;
   Rehv=R_1+ (Ehv/Elv)^2*R_2;
   Relv=R_2+ (Elv/Ehv)^2*R_1;
   Xehv=X_1+ (Ehv/Elv)^2*X_2;
   Xelv=X_2+ (Elv/Ehv)^2*X_1;
   Zelv=Relv+j*Xelv; 
   Zehv=Rehv+j*Xehv;
elseif StUp ==1
   Rclv = R_C1; Xmlv = X_M1;
   Rchv = (Ehv/Elv)^2*R_C1; Xmhv = (Ehv/Elv)^2*X_M1;
   Relv=R_1+ (Elv/Ehv)^2*R_2;
   Rehv=R_2+ (Ehv/Elv)^2*R_1;
   Xelv=X_1+ (Elv/Ehv)^2*X_2;
   Xehv=X_2+ (Ehv/Elv)^2*X_1;
   Zelv=Relv+j*Xelv
   Zehv=Rehv+j*Xehv
else, end
PushPHandle=findobj(gcbf, 'Tag','pushbuttonPerf');
V2mHandle=findobj(gcbf, 'Tag','V2mText');
V2m=get(V2mHandle,'Value');
S2mHandle=findobj(gcbf, 'Tag','S2mText');
S2m=get(S2mHandle,'Value');
PfHandle=findobj(gcbf, 'Tag','PfText');
pf=get(PfHandle,'Value');
LagHandle=findobj(gcbf, 'Tag','Lag');
LeadHandle=findobj(gcbf, 'Tag','Lead');
LeadHandle=findobj(gcbf, 'Tag','Lead');
LoadVTextHandle=findobj(gcbf, 'Tag', 'LoadVText');
LoadSTextHandle=findobj(gcbf, 'Tag', 'LoadKVAText');
LoadPfTextHandle=findobj(gcbf, 'Tag', 'LoadPfText');
V2TextHandle=findobj(gcbf, 'Tag', 'V2Text');
SLTextHandle=findobj(gcbf, 'Tag', 'SLText');
PfTextHandle=findobj(gcbf, 'Tag', 'LoadPfText');
framePfHandle=findobj(gcbf, 'Tag', 'framePf');
set(V2mHandle, 'visible', 'on');
set(S2mHandle, 'visible', 'on');
set(PfHandle, 'visible', 'on');
set(LagHandle, 'visible', 'on');
set(LeadHandle, 'visible', 'on');
set(LoadVTextHandle, 'visible', 'on');
set(LoadSTextHandle, 'visible', 'on');
set(LoadPfTextHandle, 'visible', 'on');
set(V2TextHandle, 'visible', 'on');
set(SLTextHandle, 'visible', 'on');
set(PfTextHandle, 'visible', 'on');
set(framePfHandle, 'visible', 'on');
set(PushPHandle, 'visible', 'on');

axes(handles.EqCktAxes2)    % Select the proper axes
hrst2=gca;
cla(hrst2)
%if Error == 1
  %plot(0, 0), axis off
   %text(-.6, .6,['Data error:  I_c = ', num2str(Ic), ',  I_o = ', num2str(Io), '  \Rightarrow I_c > I_0'], 'color', [1 0 0], 'erasemode','xor')
   %text(-.6, .3, 'Inconsistent test data. Correct test data and try again', 'color', [1 0 0], 'erasemode','xor');
   %elseif Error == 2
   %plot(0, 0), axis off
   %text(-.6, .6,['Data error:  R_e = ', num2str(Re), ',  |Z_e| = ', num2str(Zemag), '  \Rightarrow R_e > |Z_e|'], 'color', [1 0 0], 'erasemode','xor')
   %text(-.6, .3, 'Inconsistent test data. Correct test data and try again','color',[1 0 0], 'erasemode','xor');
   %else end

%E_pHandle=findobj(gcbf, 'Tag','E_pText');
%E_p=eval(get(E_pHandle,'String'));
%E_sHandle=findobj(gcbf, 'Tag','E_sText');
%E_s=eval(get(E_sHandle,'String'));
%if E_p > E_s
%   StDwn = 1; StUp=0;
%   Elv=E_s; Ehv=E_p;
%elseif E_p < E_s
%   StUp = 1; StDwn=0;
 %  Elv=E_p; Ehv=E_s;
 %else, end
x1=[-0.2  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.375  ];
y1=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];
x3 = [1.975  2.4 2.4];
y3 = [1.2 1.2  .9];
x4 = [2.4  2.4 -.2  ];
y4 = [ .3  0   0   ];
ths = 0:.0025:pi;
xs1 =1.45+0.075*cos(ths);
ys1 = 1.2 +0.075*sin(ths);
xs2 =1.6+0.075*cos(ths);
xs3 =1.75+0.075*cos(ths);
xs4 =1.9+0.075*cos(ths);
x5 = [0.75 0.75 .8];
y5 =[1.2 1.0 1.0];
x6 = [1.1 1.3 1.3];
y6 = [1.0 1.0  0];
xw = [0.65  0.65  1.4  1.4  0.65];
yw = [0.95  1.35  1.35  0.95  0.95];
tho=-pi/2:.0025:pi/2;
xo=2.4+0.1*cos(tho);
yo=.1*sin(tho);
xt1=[xo     xo      xo] ;
yt1=[.4+yo 0.6+yo 0.8+yo];
xo2=3.0 -0.1*cos(tho);
yo2=.1*sin(tho);
xt2=[xo2     xo2      xo2] ;
yt2=[.4+yo2 0.6+yo2 0.8+yo2];
xt3 = [3.0  3.0 3.6];
yt3 = [0.9  1.2  1.2];
xt4 = [3.0  3.0  3.6];
yt4 = [ .3  0   0];
xc1=[2.65 2.65 ];
xc2=[2.75 2.75];
yc1=[.4  .8];
% R_c
xr=[.5   .5   .3   .3   .35  .25   .35   .25   .35   .25   .35   .25   .3  .3  .5  .5];
yr=[1.2   1     1  .775 .75  .7    .65   .60   .55   .50   .45   .40   .375 .2 .2  0];
% X_m
thm=-pi/2:.0025:pi/2;
xm=0.7+0.05*cos(thm);
ym=.05*sin(thm);
xxm=[xm     xm      xm  xm] ;
yxm=[.4+ym 0.5+ym 0.6+ym 0.7+ym];
xv1=[.3  .7  .7];
yv1=[1   1   .75];
xv2=[.5  .5  .7 .7 ];
yv2=[0  .2   .2  .35];

% Open Circuit
plot(x1, y1,'b', x3, y3, 'b', x4, y4, 'b', 'erasemode','none')
axis('equal')
axis off
hold on
plot(xs1,ys1,'b', xs2,ys1, 'b', xs3,ys1,'b', xs4, ys1,'b') 
plot(xt1, yt1, 'b', xt2, yt2, 'b', xt3, yt3 ,'b', xt4, yt4, 'b')
plot(xc1, yc1, 'b', xc2, yc1, 'b')
plot(xr, yr, 'b')
plot(xxm, yxm, 'b')
plot(xv1, yv1,'b', xv2, yv2, 'b')
text(-.265,1.1625, '\circ', 'color', [0 0 1])
text(-.265,-.0375, '\circ', 'color', [0 0 1])
text(-.3, .8, 'V_1', 'Fontsize', 8, 'color', [0 0 .675])
text(0, .35, 'R_{c1}', 'Fontsize', 8, 'color', [0 0 .675])
text(.8, .35, 'jX_{m1}', 'Fontsize', 8, 'color', [0 0 .675])
text(1, .95, 'R_{e1} + j x_{e1}', 'Fontsize', 8, 'color', [0 0 .675])
text(3.1, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(3.75, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])

text(4.35, .6, 'V_1', 'Fontsize', 8, 'color', [0 0 .675])
text(6.8, .35, 'R_{c2}', 'Fontsize', 8, 'color', [0 0 .675])
text(7.6, .35, 'jX_{m2}', 'Fontsize', 8, 'color', [0 0 .675])
text(7.8, .95, 'R_{e2} + j x_{e2}', 'Fontsize', 8, 'color', [0 0 .675])
text(8.75, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(9.3, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])


%%%%%%%%
%Secondary
plot(6.8+x1, y1,'b', 6.8+x3, y3, 'b', 6.8+x4, y4, 'b', 'erasemode','none')
plot(6.8+xs1,ys1,'b', 6.8+xs2,ys1, 'b', 6.8+xs3,ys1,'b', 6.8+xs4, ys1,'b') 
plot(6.8+xr, yr, 'b')
plot(6.8+xxm, yxm, 'b')
plot(6.8+xv1, yv1,'b', 6.8+xv2, yv2, 'b')
xt1=[2.6+xo   2.6+xo   2.6+xo] ;
yt1=[.4+yo .6+yo .8+yo];
xt2=[2.6+xo2    2.6+xo2    2.6+xo2] ;
yt2=[.4+yo2 .6+yo2 .8+yo2];
plot(xt1, yt1, 'b', xt2, yt2,'b')
x9=[5.6  5.6  6.6];
y9=[.9  1.2 1.2 ];y8=[0.3 0  0];
x11=[4.4  5  5];
y11=[1.2 1.2 .9]; y10=[0 0 0.3];
plot(x9, y9, 'b',x9, y8,'b', x11, y11, 'b', x11, y10,'b')
plot(2.6+xc1, yc1, 'b', 2.6+xc2, yc1, 'b')
text(4.355,1.1625, '\circ', 'color', [0 0 1])
text(4.355,-.0375, '\circ', 'color', [0 0 1])
%Load
x12=[3.6  3.6];
y12=[1.2  .9];
y13=[0  .3];
plot(x12, y12, 'b', x12, y13,'b')
xLd=[3.55  3.55  3.65  3.65  3.55];
yLd=[.3    .9     .9    .3    .3];
plot(xLd, yLd, 'b', xLd+5.6, yLd,'b')

if StDwn==1
   text(-.4, .6, [num2str(Rchv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(.8, .6,  ['j',num2str(Xmhv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(6.4, .6, [num2str(Rclv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.6, .6, ['j',num2str(Xmlv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(2.4, -.15, [num2str(Ehv),'/', num2str(Elv)],'Fontsize',8, 'color', [0 0 0.675])
   text(5, -.15, [num2str(Ehv),'/', num2str(Elv)],'Fontsize',8, 'color', [0 0 0.675])
   text(.8, 1.4, [num2str(real(Zehv)), ' + j ', num2str(imag(Zehv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.4, 1.4, [num2str(real(Zelv)), ' + j ', num2str(imag(Zelv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
  
  
elseif StUp==1
   text(-.4, .6, [num2str(Rclv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(.8, .6,  ['j',num2str(Xmlv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(6.4, .6, [num2str(Rchv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.6, .6, ['j',num2str(Xmhv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(2.4, -.15, [num2str(Elv),'/', num2str(Ehv)],'Fontsize',8, 'color', [0 0 0.675])
   text(5.0, -.15, [num2str(Elv),'/', num2str(Ehv)],'Fontsize',8, 'color', [0 0 0.675])
   text(.8, 1.4, [num2str(real(Zelv)), ' + j ', num2str(imag(Zelv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.4, 1.4, [num2str(real(Zehv)), ' + j ', num2str(imag(Zehv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
else, end
text(0, -.15, 'Equivalent circuit referred to primary', 'Fontsize',8, 'color', [0 0 0.675])
text(6.5, -.15, 'Equivalent circuit referred to secondary','Fontsize',8, 'color', [0 0 0.675])    
hold off



% --------------------------------------------------------------------
function varargout = pushbuttonPerf_Callback(h, eventdata, handles, varargin)
global Rclv Xmlv  Rchv  Xmhv  Zelv  Zehv  Error

% Transformer performance characteristics.
LvHandle=findobj(gcbf, 'Tag','Lv_SideOC');
Lv=get(LvHandle,'Value');
HvHandle=findobj(gcbf, 'Tag','Hv_SideOC');
Hv=get(HvHandle,'Value');
LvScHandle=findobj(gcbf, 'Tag','Lv_SideSC');
LvSc=get(LvScHandle,'Value');
HvScHandle=findobj(gcbf, 'Tag','Hv_SideSC');
HvSc=get(HvScHandle,'Value');
% Transformer rated vlues
E_pHandle=findobj(gcbf, 'Tag','E_pText');
E_p=eval(get(E_pHandle,'String'));
E_sHandle=findobj(gcbf, 'Tag','E_sText');
E_s=eval(get(E_sHandle,'String'));
if E_p > E_s
   StDwn = 1; StUp=0;
   Elv=E_s; Ehv=E_p;
elseif E_p < E_s; 
   StUp = 1; StDwn=0;
   Elv=E_p; Ehv=E_s;
else, end
SrHandle=findobj(gcbf, 'Tag','SText');
Sr=eval(get(SrHandle,'String'));
PfHandle=findobj(gcbf, 'Tag','PfText');
pf=eval(get(PfHandle,'String'));

S2mHandle=findobj(gcbf, 'Tag','S2mText');
S2m=eval(get(S2mHandle,'String'));
V2mHandle=findobj(gcbf, 'Tag','V2mText');
V2m=eval(get(V2mHandle,'String'));
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');

%figh=figure('Position', [600 490 750 480]);
figure('Position', [260 210 750 480]);
ax1=axes('Position',[0.016  .5  .35  .47], 'color',   [0.8 .8 0.8], 'XColor', [.8 .8 0.8], 'YColor', [.8 .8 0.8]);

V2 = V2m + j*0;
pf = abs(pf);
ang2 = acos(pf);
if Ld == 1
   ang2 = -ang2; 
   elseif Lg == 1 
end
ang2d = ang2*180/pi;
stro(1) = {'Transformer rated values'}; 
stro(2) = {['Apparent Power = ', num2str(Sr), ' KVA']}; 
stro(3) = {'  '}; 
if StDwn == 1
    stro(4) = {'Primary / Secondary'};
    stro(5) = {[num2str(Ehv), '       / ', num2str(Elv)]};
Vtol= (V2- Elv)/Elv*100; Vnom=Elv;  
elseif StUp ==1
    stro(4) = {'Primary / Secondary'};
    stro(5) = {[num2str(Elv), '       /', num2str(Ehv)]};
   Vtol= (V2-Ehv)/Ehv*100; Vnom=Ehv;
else, end
RtHandle=findobj(gcbf, 'Tag','RatedText');
set(RtHandle, 'String', stro);
Error=0;
if Vtol > 25 || Vtol < -25
text(0.1, 0.7, ['Secondary nominal voltage is ', num2str(Vnom), ' V'], 'color', [1 0 0])
    if Vtol > 0
   text(0.1, 0.6, ['Load voltage is  ', num2str(abs(Vtol)), ' % greater than the rated value, correct (no more than 25 %) and solve again'], 'color',[1 0 0])
   Error=1;
    elseif Vtol < 0 
   text(0.1, 0.6, ['Load voltage is  ', num2str(abs(Vtol)), ' % less than the rated value, correct (no less than 25 %) and solve again'], 'color',[1 0 0])
   Error=1;
end
else, end
if pf > 1 
text(0.1, 0.7, 'Power factor cannot be greater than 1, enter the correct value and solve again', 'color', [1 0 0])   
Error=1;
else, end

S2 = S2m*1000*(pf + j*sin(ang2));
I2 = conj(S2)/V2;
I2m = abs(I2); angI2d = angle(I2)*180/pi;

%%%%%%%%%%%Change to Rchv=inf, etc
if Rchv ==0 || Rclv==0 || Xmlv==0 || Xmhv==0
   ax1=line(0, 0, 'erasemode', 'xor');
   text(-.9,  .1,'Data error:  You cannot enter 0 for R_c or X_m.', 'color', [1 0 0.502])
   text(-.9, -.1,'If shunt branch is neglected set their values to inf',  'color', [1 0 0.502])
   Error=1;
else, end
  
if Error~=1
if StDwn == 1
   V1r = (Ehv/Elv)*V2;       I1r = (Elv/Ehv)*I2; I1rm=abs(I1r);
   V1 = V1r + Zehv*I1r;
   V1m = abs(V1); ang1 = angle(V1); ang1d = ang1*180/pi;
   if Rchv == inf , Ior = 0;
    else, Ior= V1m/Rchv; end
      if Xmhv == inf , Ioi = 0;
      else, Ioi= V1m/Xmhv;end
   Io = Ior -j*Ioi;
   I1 = I1r + Io;
   Pcu = real(Zehv)*I1rm^2;
   Pi = Ehv^2/Rchv;
elseif StUp==1
    V1r = (Elv/Ehv)*V2; I1r = (Ehv/Elv)*I2; I1rm = abs(I1r);
    V1 = V1r + Zelv*I1r;
    V1m = abs(V1); ang1 = angle(V1); ang1d = ang1*180/pi;
    if Rclv == inf || Rclv == 0, Ior = 0;
         else, Ior= V1m/Rclv; end
         if Xmlv == inf || Xmlv == 0, Ioi = 0;
         else, Ioi= V1m/Xmlv;end
   Io = Ior -j*Ioi;
   I1 = I1r + Io;
   Pcu = real(Zelv)*I1rm^2;
   Pi = Elv^2/Rclv;
end

I1rm = abs(I1r);
Iom = abs(Io); angIod = angle(Io)*180/pi;
I1m = abs(I1); angI1d = angle(I1)*180/pi;
VR = (V1m - abs(V1r))/abs(V1r)*100;
eff = (S2m*1000*pf)/(S2m*1000*pf+Pi+Pcu)*100;
if Pi~=0
Smax = sqrt(Pi/Pcu)*S2m;
effmax = (Smax*1000*pf)/(Smax*1000*pf+Pi+Pi)*100;
else, end
Sl = 0.25*Sr:.005*Sr:1.25*Sr;
PCU = (Pcu/S2m^2)*Sl.^2;
Po = pf*Sl;
PI = Pi*ones(1,length(Sl));
EFF = 1000*Po./(1000*Po+PI+PCU)*100;
ol=(S2m-Sr)/Sr*100;
if S2m > Sr 
   str1(1) = {['Transformer is overloded by ', num2str(ol), ' %']};
elseif S2m <= Sr, str1(1) = {'      '};  
   else,end
if Lg==1 && pf ~=1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, ',num2str(pf), ' lagging power factor']}; 
elseif Ld ==1 && pf~=1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, ',num2str(pf), ' leading power factor']}; 
elseif pf==1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, unity power factor']}; 
else, end
str1(3) = {['V_2  = ', num2str(V2m), ' \angle 0 V']}; 
str1(4) = {['I_2   = ', num2str(I2m), ' \angle', num2str(angI2d),' A']}; 
str1(5) = {['{I_2}\prime  = ', num2str(I1rm), ' \angle', num2str(angI2d),' A']}; 
str1(6) = {['{I_{0 1}} = ', num2str(Iom), ' \angle', num2str(angIod),' A']}; 
str1(7) = {['{I_1}   = ', num2str(I1m), ' \angle', num2str(angI1d),' A']}; 
str1(8) = {['V_1  = ', num2str(V1m), ' \angle', num2str(ang1d),' V']}; 
str1(9) = {['Reg = ', num2str(VR), ' %']}; 
str1(10) = {['\eta    = ', num2str(eff), ' %']}; 
str1(11) = {'  '}; 
if Pi~=0
str2(1) = {['\eta_{max} = ', num2str(effmax), ' % Occurs at']};
str2(2) = {[' S_{max} = ', num2str(Smax), 'KVA', ' & Pf = ',  num2str(pf)]};    
else, end
ax1=line(0, 0, 'erasemode', 'xor');
text(-.9, 0.05,    str1, 'fontname','Time', 'FontSize', 12,  'color', [0 0 0.5])

if Pi~=0
%text(-.9, -1.1,    str2, 'fontname','Time', 'FontSize', 12,  'color', [.8  0 0])
text(-.9, -1.2,    str2, 'fontname','Time', 'FontSize', 12,  'color', [.8  0 0])

else, end
ax2=axes('Position',[0.4  .15  .55  .75], 'XColor', [0 0 .5], 'YColor', [0 0 .5]);

ax2=line(Po, EFF, 'color', [1  0  0]); grid
title(['Transformer Efficiency, pf = ', num2str(pf)], 'color', [0  0  0.5], 'erasemode', 'xor')
xlabel('Output power, kW', 'color', [0  0  0.5],'erasemode', 'xor')
ylabel('\eta %', 'color', [0  0  0.5], 'erasemode', 'xor')
line([Sr*pf, Sr*pf], [min(EFF), eff], 'linestyle', '--')
KW=Sr*pf;
text(Sr*pf*.6, eff*.9997, ['Rated P = ', num2str(KW), ' KW'], 'Color', 'b')
else, end

drawnow 


% --------------------------------------------------------------------
function varargout = pushbuttonExit_Callback(h, eventdata, handles, varargin)
close(gcbf)
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transformereqimp.m

function varargout = transformereqimp(varargin)
% TRANSFORMEREQIMP Application M-file for TransformerTests.fig
%    FIG = TRANSFORMEREQIMP launch TransformerTests GUI.
%    TRANSFORMEREQIMP('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 25-Apr-2007 10:02:07
warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI
fig = openfig(mfilename,'new');% Generate a structure of handles to pass to callbacks, and store it. 
handles = guihandles(fig);
guidata(fig, handles); 
    
    if nargout > 0
        varargout{1} = fig;
    end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

    try
        if (nargout)
            [varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
        else
            feval(varargin{:}); % FEVAL switchyard
        end
    catch
        disp(lasterr);
    end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.

% Transformer Equivalent Circuits

% --------------------------------------------------------------------
function varargout = SText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = E_pText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = E_sText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = V2mText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = S2mText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = PfText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = R_eqText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = X_eqText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = R_cText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = X_mText_Callback(h, eventdata, handles, varargin)

%%%%%%%%%%%%%%%%%%%%%%%%%%
function varargout = LvZ_eq_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
LvZ_eqHandle=findobj(gcbf, 'Tag','LvZ_eq');
LvZ_eq=get(LvZ_eqHandle,'Value');
HvZ_eqHandle=findobj(gcbf, 'Tag','HvZ_eq');
HvZ_eq=get(HvZ_eqHandle,'Value');
if LvZ_eq==1
   HvZ_eq=0;
   set(LvZ_eqHandle, 'Value', 1), on = (handles.LvZ_eq);
   set(HvZ_eqHandle,'Value', 0), off = (handles.HvZ_eq);
elseif LvZ_eq==0
   HvZ_eq=1;
   set(LvZ_eqHandle, 'Value', 0), off = (handles.LvZ_eq);
   set(HvZ_eqHandle,'Value', 1),  on =  (handles.HvZ_eq);
end   


function varargout = HvZ_eq_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
LvZ_eqHandle=findobj(gcbf, 'Tag','LvZ_eq');
LvZ_eq=get(LvZ_eqHandle,'Value');
HvZ_eqHandle=findobj(gcbf, 'Tag','HvZ_eq');
HvZ_eq=get(HvZ_eqHandle,'Value');
if HvZ_eq==1
   LvZ_eq=0;
   set(HvZ_eqHandle, 'Value', 1), on = (handles.HvZ_eq);
   set(LvZ_eqHandle,'Value', 0), off = (handles.LvZ_eq);
elseif HvZ_eq==0;
   LvZ_eq=1;
   set(HvZ_eqHandle, 'Value', 0), off = (handles.HvZ_eq);
   set(LvZ_eqHandle,'Value', 1),  on =  (handles.LvZ_eq);  
end   


function varargout = LvZ_shunt_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------

LvZ_shuntHandle=findobj(gcbf, 'Tag','LvZ_shunt');
LvZ_shunt=get(LvZ_shuntHandle,'Value');
HvZ_shuntHandle=findobj(gcbf, 'Tag','HvZ_shunt');
HvZ_shunt=get(HvZ_shuntHandle,'Value');
if LvZ_shunt==1
   HvZ_shunt=0;
   set(LvZ_shuntHandle, 'Value', 1), on  = (handles.LvZ_shunt);
   set(HvZ_shuntHandle, 'Value', 0), off = (handles.HvZ_shunt);
elseif LvZ_shunt ==0
    HvZ_shunt =1;
   set(LvZ_shuntHandle, 'Value', 0), off  = (handles.LvZ_shunt);
   set(HvZ_shuntHandle, 'Value', 1), on = (handles.HvZ_shunt);
end   

function varargout = HvZ_shunt_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
LvZ_shuntHandle=findobj(gcbf, 'Tag','LvZ_shunt');
LvZ_shunt=get(LvZ_shuntHandle,'Value');
HvZ_shuntHandle=findobj(gcbf, 'Tag','HvZ_shunt');
HvZ_shunt=get(HvZ_shuntHandle,'Value');
if HvZ_shunt==1
   LvZ_shunt=0;
   set(HvZ_shuntHandle, 'Value', 1), on  = (handles.HvZ_shunt);
   set(LvZ_shuntHandle, 'Value', 0), off = (handles.LvZ_shunt);
elseif HvZ_shunt ==0
    LvZ_shunt =1;
   set(HvZ_shuntHandle, 'Value', 0), off = (handles.HvZ_shunt);
   set(LvZ_shuntHandle, 'Value', 1),  on = (handles.LvZ_shunt);
end   

function varargout = Lag_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');
if Lg==1
   Ld=0;
   set(LagHandle, 'Value', 1), on = (handles.Lag);
   set(LeadHandle,'Value', 0), off = (handles.Lead);
elseif Lg==0
    Ld=1;
  set(LagHandle, 'Value', 0), off = (handles.Lag);
   set(LeadHandle,'Value', 1),  on = (handles.Lead);
end   
function varargout = Lead_Callback(h, eventdata, handles, varargin)
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');

if Ld==1
   Lg=0;
   set(LeadHandle, 'Value', 1), on = (handles.Lead);
   set(LagHandle,'Value', 0), off = (handles.Lag);
elseif Ld==0
    Lg=1;
  set(LeadHandle, 'Value', 0), off = (handles.Lead);
   set(LagHandle,'Value', 1),  on = (handles.Lag);
end   




% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
global Rclv Xmlv  Rchv  Xmhv  Zelv  Zehv  Error




Error = 0;
% Transformer rated values
E_pHandle=findobj(gcbf, 'Tag','E_pText');
E_p=eval(get(E_pHandle,'String'));
E_sHandle=findobj(gcbf, 'Tag','E_sText');
E_s=eval(get(E_sHandle,'String'));
if E_p > E_s
   StDwn = 1; StUp=0;
   Elv=E_s; Ehv=E_p;
elseif E_p < E_s
   StUp = 1; StDwn=0;
   Elv=E_p; Ehv=E_s;
else, end
LvZ_eqHandle=findobj(gcbf, 'Tag','LvZ_eq');
LvZ_eq=get(LvZ_eqHandle,'Value');
HvZ_eqHandle=findobj(gcbf, 'Tag','HvZ_eq');
HvZ_eq=get(HvZ_eqHandle,'Value');
R_eqHandle=findobj(gcbf, 'Tag','R_eqText');
R_eq=eval(get(R_eqHandle,'String'));
X_eqHandle=findobj(gcbf, 'Tag','X_eqText');
X_eq=eval(get(X_eqHandle,'String'));

LvZ_shuntHandle=findobj(gcbf, 'Tag','LvZ_shunt');
LvZ_shunt=get(LvZ_shuntHandle,'Value');
HvZ_shuntHandle=findobj(gcbf, 'Tag','HvZ_shunt');
HvZ_shunt=get(HvZ_shuntHandle,'Value');
R_cHandle=findobj(gcbf, 'Tag','R_cText');
R_c=eval(get(R_cHandle,'String'));
X_mHandle=findobj(gcbf, 'Tag','X_mText');
X_m=eval(get(X_mHandle,'String'));

if LvZ_eq == 1
   Relv = R_eq; Xelv=X_eq;
   Rehv= R_eq*(Ehv/Elv)^2; Xehv= X_eq*(Ehv/Elv)^2; 
   Zelv=Relv+j*Xelv; Zehv=Rehv+j*Xehv;
elseif HvZ_eq==1
   Rehv = R_eq; Xehv=X_eq;
   Relv= R_eq*(Elv/Ehv)^2; Xelv= X_eq*(Elv/Ehv)^2; 
   Zelv=Relv+j*Xelv; Zehv=Rehv+j*Xehv;
else, end
if LvZ_shunt == 1
   Rclv = R_c; Xmlv=X_m;
   Rchv= R_c*(Ehv/Elv)^2; Xmhv= X_m*(Ehv/Elv)^2; 
elseif HvZ_shunt==1
   Rchv = R_c; Xmhv=X_m;
   Rclv= R_c*(Elv/Ehv)^2; Xmlv= X_m*(Elv/Ehv)^2; 
else, end

PushPHandle=findobj(gcbf, 'Tag','pushbuttonPerf');
V2mHandle=findobj(gcbf, 'Tag','V2mText');
V2m=get(V2mHandle,'Value');
S2mHandle=findobj(gcbf, 'Tag','S2mText');
S2m=get(S2mHandle,'Value');
PfHandle=findobj(gcbf, 'Tag','PfText');
pf=get(PfHandle,'Value');
LagHandle=findobj(gcbf, 'Tag','Lag');
LeadHandle=findobj(gcbf, 'Tag','Lead');
LeadHandle=findobj(gcbf, 'Tag','Lead');
LoadVTextHandle=findobj(gcbf, 'Tag', 'LoadVText');
LoadSTextHandle=findobj(gcbf, 'Tag', 'LoadKVAText');
LoadPfTextHandle=findobj(gcbf, 'Tag', 'LoadPfText');
V2TextHandle=findobj(gcbf, 'Tag', 'V2Text');
SLTextHandle=findobj(gcbf, 'Tag', 'SLText');
PfTextHandle=findobj(gcbf, 'Tag', 'LoadPfText');
framePfHandle=findobj(gcbf, 'Tag', 'framePf');
set(V2mHandle, 'visible', 'on');
set(S2mHandle, 'visible', 'on');
set(PfHandle, 'visible', 'on');
set(LagHandle, 'visible', 'on');
set(LeadHandle, 'visible', 'on');
set(LoadVTextHandle, 'visible', 'on');
set(LoadSTextHandle, 'visible', 'on');
set(LoadPfTextHandle, 'visible', 'on');
set(V2TextHandle, 'visible', 'on');
set(SLTextHandle, 'visible', 'on');
set(PfTextHandle, 'visible', 'on');
set(framePfHandle, 'visible', 'on');
set(PushPHandle, 'visible', 'on');

axes(handles.EqCktAxes3)    % Select the proper axes
hrst2=gca;
cla(hrst2)
%if Error == 1
  %plot(0, 0), axis off
   %text(-.6, .6,['Data error:  I_c = ', num2str(Ic), ',  I_o = ', num2str(Io), '  \Rightarrow I_c > I_0'], 'color', [1 0 0], 'erasemode','xor')
   %text(-.6, .3, 'Inconsistent test data. Correct test data and try again', 'color', [1 0 0], 'erasemode','xor');
   %elseif Error == 2
   %plot(0, 0), axis off
   %text(-.6, .6,['Data error:  R_e = ', num2str(Re), ',  |Z_e| = ', num2str(Zemag), '  \Rightarrow R_e > |Z_e|'], 'color', [1 0 0], 'erasemode','xor')
   %text(-.6, .3, 'Inconsistent test data. Correct test data and try again','color',[1 0 0], 'erasemode','xor');
   %else end

%E_pHandle=findobj(gcbf, 'Tag','E_pText');
%E_p=eval(get(E_pHandle,'String'));
%E_sHandle=findobj(gcbf, 'Tag','E_sText');
%E_s=eval(get(E_sHandle,'String'));
%if E_p > E_s
%   StDwn = 1; StUp=0;
%   Elv=E_s; Ehv=E_p;
%elseif E_p < E_s
%   StUp = 1; StDwn=0;
 %  Elv=E_p; Ehv=E_s;
 %else, end
x1=[-0.2  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.375  ];
y1=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];
x3 = [1.975  2.4 2.4];
y3 = [1.2 1.2  .9];
x4 = [2.4  2.4 -.2  ];
y4 = [ .3  0   0   ];
ths = 0:.0025:pi;
xs1 =1.45+0.075*cos(ths);
ys1 = 1.2 +0.075*sin(ths);
xs2 =1.6+0.075*cos(ths);
xs3 =1.75+0.075*cos(ths);
xs4 =1.9+0.075*cos(ths);
x5 = [0.75 0.75 .8];
y5 =[1.2 1.0 1.0];
x6 = [1.1 1.3 1.3];
y6 = [1.0 1.0  0];
xw = [0.65  0.65  1.4  1.4  0.65];
yw = [0.95  1.35  1.35  0.95  0.95];
tho=-pi/2:.0025:pi/2;
xo=2.4+0.1*cos(tho);
yo=.1*sin(tho);
xt1=[xo     xo      xo] ;
yt1=[.4+yo 0.6+yo 0.8+yo];
xo2=3.0 -0.1*cos(tho);
yo2=.1*sin(tho);
xt2=[xo2     xo2      xo2] ;
yt2=[.4+yo2 0.6+yo2 0.8+yo2];
xt3 = [3.0  3.0 3.6];
yt3 = [0.9  1.2  1.2];
xt4 = [3.0  3.0  3.6];
yt4 = [ .3  0   0];
xc1=[2.65 2.65 ];
xc2=[2.75 2.75];
yc1=[.4  .8];
% R_c
xr=[.5   .5   .3   .3   .35  .25   .35   .25   .35   .25   .35   .25   .3  .3  .5  .5];
yr=[1.2   1     1  .775 .75  .7    .65   .60   .55   .50   .45   .40   .375 .2 .2  0];
% X_m
thm=-pi/2:.0025:pi/2;
xm=0.7+0.05*cos(thm);
ym=.05*sin(thm);
xxm=[xm     xm      xm  xm] ;
yxm=[.4+ym 0.5+ym 0.6+ym 0.7+ym];
xv1=[.3  .7  .7];
yv1=[1   1   .75];
xv2=[.5  .5  .7 .7 ];
yv2=[0  .2   .2  .35];

% Open Circuit
plot(x1, y1,'b', x3, y3, 'b', x4, y4, 'b', 'erasemode','none')
axis('equal')
axis off
hold on
plot(xs1,ys1,'b', xs2,ys1, 'b', xs3,ys1,'b', xs4, ys1,'b') 
plot(xt1, yt1, 'b', xt2, yt2, 'b', xt3, yt3 ,'b', xt4, yt4, 'b')
plot(xc1, yc1, 'b', xc2, yc1, 'b')
plot(xr, yr, 'b')
plot(xxm, yxm, 'b')
plot(xv1, yv1,'b', xv2, yv2, 'b')
text(-.265,1.1625, '\circ', 'color', [0 0 1])
text(-.265,-.0375, '\circ', 'color', [0 0 1])
text(-.3, .8, 'V_1', 'Fontsize', 8, 'color', [0 0 .675])
text(0, .35, 'R_{c1}', 'Fontsize', 8, 'color', [0 0 .675])
text(.8, .35, 'jX_{m1}', 'Fontsize', 8, 'color', [0 0 .675])
text(1, .95, 'R_{e1} + j x_{e1}', 'Fontsize', 8, 'color', [0 0 .675])
text(3.1, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(3.75, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])

text(4.35, .6, 'V_1', 'Fontsize', 8, 'color', [0 0 .675])
text(6.8, .35, 'R_{c2}', 'Fontsize', 8, 'color', [0 0 .675])
text(7.6, .35, 'jX_{m2}', 'Fontsize', 8, 'color', [0 0 .675])
text(7.8, .95, 'R_{e2} + j x_{e2}', 'Fontsize', 8, 'color', [0 0 .675])
text(8.75, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(9.3, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])


%%%%%%%%
%Secondary
plot(6.8+x1, y1,'b', 6.8+x3, y3, 'b', 6.8+x4, y4, 'b', 'erasemode','none')
plot(6.8+xs1,ys1,'b', 6.8+xs2,ys1, 'b', 6.8+xs3,ys1,'b', 6.8+xs4, ys1,'b') 
plot(6.8+xr, yr, 'b')
plot(6.8+xxm, yxm, 'b')
plot(6.8+xv1, yv1,'b', 6.8+xv2, yv2, 'b')
xt1=[2.6+xo   2.6+xo   2.6+xo] ;
yt1=[.4+yo .6+yo .8+yo];
xt2=[2.6+xo2    2.6+xo2    2.6+xo2] ;
yt2=[.4+yo2 .6+yo2 .8+yo2];
plot(xt1, yt1, 'b', xt2, yt2,'b')
x9=[5.6  5.6  6.6];
y9=[.9  1.2 1.2 ];y8=[0.3 0  0];
x11=[4.4  5  5];
y11=[1.2 1.2 .9]; y10=[0 0 0.3];
plot(x9, y9, 'b',x9, y8,'b', x11, y11, 'b', x11, y10,'b')
plot(2.6+xc1, yc1, 'b', 2.6+xc2, yc1, 'b')
text(4.355,1.1625, '\circ', 'color', [0 0 1])
text(4.355,-.0375, '\circ', 'color', [0 0 1])
%Load
x12=[3.6  3.6];
y12=[1.2  .9];
y13=[0  .3];
plot(x12, y12, 'b', x12, y13,'b')
xLd=[3.55  3.55  3.65  3.65  3.55];
yLd=[.3    .9     .9    .3    .3];
plot(xLd, yLd, 'b', xLd+5.6, yLd,'b')

if StDwn==1
   text(-.4, .6, [num2str(Rchv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(.8, .6,  ['j',num2str(Xmhv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(6.4, .6, [num2str(Rclv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.6, .6, ['j',num2str(Xmlv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(2.4, -.15, [num2str(Ehv),'/', num2str(Elv)],'Fontsize',8, 'color', [0 0 0.675])
   text(5, -.15, [num2str(Ehv),'/', num2str(Elv)],'Fontsize',8, 'color', [0 0 0.675])
   text(.8, 1.4, [num2str(real(Zehv)), ' + j ', num2str(imag(Zehv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.4, 1.4, [num2str(real(Zelv)), ' + j ', num2str(imag(Zelv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
      
  
elseif StUp==1
   text(-.4, .6, [num2str(Rclv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(.8, .6,  ['j',num2str(Xmlv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(6.4, .6, [num2str(Rchv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.6, .6, ['j',num2str(Xmhv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(2.4, -.15, [num2str(Elv),'/', num2str(Ehv)],'Fontsize',8, 'color', [0 0 0.675])
   text(5.0, -.15, [num2str(Elv),'/', num2str(Ehv)],'Fontsize',8, 'color', [0 0 0.675])
   text(.8, 1.4, [num2str(real(Zelv)), ' + j ', num2str(imag(Zelv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.4, 1.4, [num2str(real(Zehv)), ' + j ', num2str(imag(Zehv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
else, end
text(0, -.15, 'Equivalent circuit referred to primary', 'Fontsize',8, 'color', [0 0 0.675])
text(6.5, -.15, 'Equivalent circuit referred to secondary','Fontsize',8, 'color', [0 0 0.675])    
hold off



% --------------------------------------------------------------------
function varargout = pushbuttonPerf_Callback(h, eventdata, handles, varargin)
global Rclv Xmlv  Rchv  Xmhv  Zelv  Zehv  Error

% Transformer performance characteristics.
LvHandle=findobj(gcbf, 'Tag','Lv_SideOC');
Lv=get(LvHandle,'Value');
HvHandle=findobj(gcbf, 'Tag','Hv_SideOC');
Hv=get(HvHandle,'Value');
LvScHandle=findobj(gcbf, 'Tag','Lv_SideSC');
LvSc=get(LvScHandle,'Value');
HvScHandle=findobj(gcbf, 'Tag','Hv_SideSC');
HvSc=get(HvScHandle,'Value');
% Transformer rated vlues
E_pHandle=findobj(gcbf, 'Tag','E_pText');
E_p=eval(get(E_pHandle,'String'));
E_sHandle=findobj(gcbf, 'Tag','E_sText');
E_s=eval(get(E_sHandle,'String'));
if E_p > E_s
   StDwn = 1; StUp=0;
   Elv=E_s; Ehv=E_p;
elseif E_p < E_s; 
   StUp = 1; StDwn=0;
   Elv=E_p; Ehv=E_s;
else, end
SrHandle=findobj(gcbf, 'Tag','SText');
Sr=eval(get(SrHandle,'String'));
PfHandle=findobj(gcbf, 'Tag','PfText');
pf=eval(get(PfHandle,'String'));

S2mHandle=findobj(gcbf, 'Tag','S2mText');
S2m=eval(get(S2mHandle,'String'));
V2mHandle=findobj(gcbf, 'Tag','V2mText');
V2m=eval(get(V2mHandle,'String'));
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');

%figh=figure('Position', [600 490 750 480]);
figure('Position', [260 210 750 480]);

ax1=axes('Position',[0.016  .5  .35  .47], 'color',   [0.8 .8 0.8], 'XColor', [.8 .8 0.8], 'YColor', [.8 .8 0.8]);

V2 = V2m + j*0;
pf = abs(pf);
ang2 = acos(pf);
if Ld == 1
   ang2 = -ang2; 
   elseif Lg == 1 
end
ang2d = ang2*180/pi;
stro(1) = {'Transformer rated values'}; 
stro(2) = {['Apparent Power = ', num2str(Sr), ' KVA']}; 
stro(3) = {'  '}; 
if StDwn == 1
    stro(4) = {'Primary / Secondary'};
    stro(5) = {[num2str(Ehv), '       / ', num2str(Elv)]};
Vtol= (V2- Elv)/Elv*100; Vnom=Elv;  
elseif StUp ==1
    stro(4) = {'Primary / Secondary'};
    stro(5) = {[num2str(Elv), '       /', num2str(Ehv)]};
   Vtol= (V2-Ehv)/Ehv*100; Vnom=Ehv;
else, end
RtHandle=findobj(gcbf, 'Tag','RatedText');
set(RtHandle, 'String', stro);
Error=0;
if Vtol > 25 || Vtol < -25
text(0.1, 0.7, ['Secondary nominal voltage is ', num2str(Vnom), ' V'], 'color', [1 0 0])
    if Vtol > 0
   text(0.1, 0.6, ['Load voltage is  ', num2str(abs(Vtol)), ' % greater than the rated value, correct (no more than 25 %) and solve again'], 'color',[1 0 0])
   Error=1;
    elseif Vtol < 0 
   text(0.1, 0.6, ['Load voltage is  ', num2str(abs(Vtol)), ' % less than the rated value, correct (no less than 25 %) and solve again'], 'color',[1 0 0])
   Error=1;
end
else, end
if pf > 1 
text(0.1, 0.7, 'Power factor cannot be greater than 1, enter the correct value and solve again', 'color', [1 0 0])   
Error=1;
else, end

S2 = S2m*1000*(pf + j*sin(ang2));
I2 = conj(S2)/V2;
I2m = abs(I2); angI2d = angle(I2)*180/pi;

%%%%%%%%%%%Change to Rchv=inf, etc
if Rchv ==0 || Rclv==0 || Xmlv==0 || Xmhv==0
   ax1=line(0, 0, 'erasemode', 'xor');
   text(-.9,  .1,'Data error:  You cannot enter 0 for R_c or X_m.', 'color', [1 0 0.502])
   text(-.9, -.1,'If shunt branch is neglected set their values to inf',  'color', [1 0 0.502])
   Error=1;
else, end
  
if Error~=1
if StDwn == 1
   V1r = (Ehv/Elv)*V2;       I1r = (Elv/Ehv)*I2; I1rm=abs(I1r);
   V1 = V1r + Zehv*I1r;
   V1m = abs(V1); ang1 = angle(V1); ang1d = ang1*180/pi;
   if Rchv == inf , Ior = 0;
    else, Ior= V1m/Rchv; end
      if Xmhv == inf , Ioi = 0;
      else, Ioi= V1m/Xmhv;end
   Io = Ior -j*Ioi;
   I1 = I1r + Io;
   Pcu = real(Zehv)*I1rm^2;
   Pi = Ehv^2/Rchv;
elseif StUp==1
    V1r = (Elv/Ehv)*V2; I1r = (Ehv/Elv)*I2; I1rm = abs(I1r);
    V1 = V1r + Zelv*I1r;
    V1m = abs(V1); ang1 = angle(V1); ang1d = ang1*180/pi;
    if Rclv == inf || Rclv == 0, Ior = 0;
         else, Ior= V1m/Rclv; end
         if Xmlv == inf || Xmlv == 0, Ioi = 0;
         else, Ioi= V1m/Xmlv;end
   Io = Ior -j*Ioi;
   I1 = I1r + Io;
   Pcu = real(Zelv)*I1rm^2;
   Pi = Elv^2/Rclv;
end

I1rm = abs(I1r);
Iom = abs(Io); angIod = angle(Io)*180/pi;
I1m = abs(I1); angI1d = angle(I1)*180/pi;
VR = (V1m - abs(V1r))/abs(V1r)*100;
eff = (S2m*1000*pf)/(S2m*1000*pf+Pi+Pcu)*100;
if Pi~=0
Smax = sqrt(Pi/Pcu)*S2m;
effmax = (Smax*1000*pf)/(Smax*1000*pf+Pi+Pi)*100;
else, end
Sl = 0.25*Sr:.005*Sr:1.25*Sr;
PCU = (Pcu/S2m^2)*Sl.^2;
Po = pf*Sl;
PI = Pi*ones(1,length(Sl));
EFF = 1000*Po./(1000*Po+PI+PCU)*100;
ol=(S2m-Sr)/Sr*100;
if S2m > Sr 
   str1(1) = {['Transformer is overloded by ', num2str(ol), ' %']};
elseif S2m <= Sr, str1(1) = {'      '};  
   else,end
if Lg==1 && pf ~=1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, ',num2str(pf), ' lagging power factor']}; 
elseif Ld ==1 && pf~=1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, ',num2str(pf), ' leading power factor']}; 
elseif pf==1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, unity power factor']}; 
else, end
str1(3) = {['V_2  = ', num2str(V2m), ' \angle 0 V']}; 
str1(4) = {['I_2   = ', num2str(I2m), ' \angle', num2str(angI2d),' A']}; 
str1(5) = {['{I_2}\prime  = ', num2str(I1rm), ' \angle', num2str(angI2d),' A']}; 
str1(6) = {['{I_{0 1}} = ', num2str(Iom), ' \angle', num2str(angIod),' A']}; 
str1(7) = {['{I_1}   = ', num2str(I1m), ' \angle', num2str(angI1d),' A']}; 
str1(8) = {['V_1  = ', num2str(V1m), ' \angle', num2str(ang1d),' V']}; 
str1(9) = {['Reg = ', num2str(VR), ' %']}; 
str1(10) = {['\eta    = ', num2str(eff), ' %']}; 
str1(11) = {'  '}; 
if Pi~=0
str2(1) = {['\eta_{max} = ', num2str(effmax), ' % Occurs at']};
str2(2) = {[' S_{max} = ', num2str(Smax), 'KVA', ' & Pf = ',  num2str(pf)]};    
else, end
ax1=line(0, 0, 'erasemode', 'xor');
text(-.9, 0.05,    str1, 'fontname','Time', 'FontSize', 12,  'color', [0 0 0.5])

if Pi~=0
%text(-.9, -1.1,    str2, 'fontname','Time', 'FontSize', 12,  'color', [.8  0 0])
text(-.9, -1.2,    str2, 'fontname','Time', 'FontSize', 12,  'color', [.8  0 0])

else, end
ax2=axes('Position',[0.4  .15  .55  .75], 'XColor', [0 0 .5], 'YColor', [0 0 .5]);

ax2=line(Po, EFF, 'color', [1  0  0]); grid
title(['Transformer Efficiency, pf = ', num2str(pf)], 'color', [0  0  0.5], 'erasemode', 'xor')
xlabel('Output power, kW', 'color', [0  0  0.5],'erasemode', 'xor')
ylabel('\eta %', 'color', [0  0  0.5], 'erasemode', 'xor')
line([Sr*pf, Sr*pf], [min(EFF), eff], 'linestyle', '--')
KW=Sr*pf;
text(Sr*pf*.6, eff*.9997, ['Rated P = ', num2str(KW), ' KW'], 'Color', 'b')
else, end

drawnow 






% --------------------------------------------------------------------
function varargout = pushbuttonExit_Callback(h, eventdata, handles, varargin)
close(gcbf)
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hgS_050200:[1x1  struct array]
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transformerinfo.m

function varargout = transformerinfo(varargin)
warning('off','MATLAB:dispatcher:InexactCaseMatch')
% Last Modified by GUIDE v2.0 29-Mar-2002 21:32:05
% warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI

fig = openfig(mfilename,'new');

	% Generate a structure of handles to pass to callbacks, and store it. 
	handles = guihandles(fig);
	guidata(fig, handles);

axes(handles.axesInfo)    % Select the proper axes
axis off
str1(1) = {'\bf Transformer Program'};

str2(1)= {['This GUI program obtains the transformer equivalent circuit from open-circuit and short-circuit    '
           'tests. It also finds the transformer performance characteristics using the transformer parameters. ' 
           '{\bf Pushbutton Transformer Tests and Performance:}  Displays the open circuit and short circuit   '
           'enabling the user to enter the no-load test and the short circuit test data. When the pushbutton   '
           '"Obtain Equivalent Circuits" is pressed, The equivalent circuits referred to primary and referred  '
           'to secondary are obtained. The load specifications can now be entered and when the                 '
           '"Pushbutton Transformer Performance" is pressed the transformer performance characteristics        '
           'including an efficiency curve from 25 to 125 percent of full-load is obtained.                     '
           '                                                                                                   '
           '{\bf Pushbutton Performance (Z_1, Z_2, R_c, X_m):} Displays the transformer 2-winding circuit      '
           'enabling the user to enter the individual winding impedances and the shunt branch.                 '
           'The equivalent circuit and transformer performance are obtained as before.                         '
           '                                                                                                   '
           '{\bf Pushbutton (Z_{eq}, R_c, X_m)} can be used when the parameters of the equivalent circuit is   '
           'known. After entering the parameters of the equivalent circuit press "Pushbutton Equivalent        '
           'Circuits", the equivalent circuits referred to LV-side and HV-side are displayed.                  '
           'Transformer performance is obtainedas before.                                                      '
           '                                                                                                   '
           'This program can be used for the analysis of the three-phase transformer provided the parameters   '  
           'of one phase of an equivalent Y-Y are specified. When specifying the individual windings           '
           'impedances for the \Delta-side, obtain the per-phase Y-equivalent impedance. For turns ratio       '
           'specify the ratio of phase to phase voltages, and for load the per phase value of the load KVA.    '
           '                                                                                                   '
           'For further information and the necessary equations for determining the parameters of the          '
           'equivalent circuit, efficiency and voltage regulation refer to Sections 3.6-3.9 of the textbook    '
           'Power System Analysis.                                                                             ']};

text(0.2,  1,  str1, 'FontSize', 14, 'color', [0 0 0.502]) 
text(0,  .5, str2, 'FontSize', 10, 'color', [0 0 0.502]) 

 %text(0.36, -3.55,'\bf\copyright', 'FontSize', 10, 'color',[1 0 0])

 if nargout > 0
		varargout{1} = fig;
	end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

	try
		if (nargout)
			[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
		else
			feval(varargin{:}); % FEVAL switchyard
		end
	catch
		disp(lasterr);
	end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.



% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)

close
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transformertests.m

function varargout = transformertests(varargin)
warning('off','MATLAB:dispatcher:InexactCaseMatch')
% TRANSFORMERTESTS Application M-file for TransformerTests.fig
%    FIG = TRANSFORMERTESTS launch TransformerTests GUI.
%    TRANSFORMERTESTS('callback_name', ...) invoke the named callback.

% Last Modified by GUIDE v2.5 25-Apr-2007 11:39:23
%warning('off','MATLAB:dispatcher:InexactMatch')
if nargin == 0  % LAUNCH GUI

    fig = openfig(mfilename,'new');

    % Generate a structure of handles to pass to callbacks, and store it. 
    handles = guihandles(fig);
    guidata(fig, handles);
ax1=axes('Position',[0.13  .49  .865  .25],'Units', 'normalized');
x1=[0.2  0.2  .875];
y1=[0.8  1.2  1.2];
x2=[1.1  1.6];
y2=[1.2  1.2];
x3 = [2.0  2.4 2.4];
y3 = [1.2 1.2  .9];
x4 = [2.4  2.4 .2  .2];
y4 = [ .3  0   0   .4];
th=0:.0025:2*pi;
xv=0.2+0.2*cos(th);
yv=0.6 +0.2*sin(th);
xA= 1.8+0.2*cos(th);
yA=1.2 +0.2*sin(th);
thw1=-pi/3:.0025:pi;
thw2= 0:.0025:4*pi/3;
xw1= .95+0.075*cos(thw1);
yw1= 1.2 +0.075*sin(thw1);
xw2= 1.025+0.075*cos(thw2);
yw2= 1.2 +0.075*sin(thw2);
thv = 0:.0025:pi;
xp1 =0.85+0.05*cos(thv);
yp1 = 1 +0.05*sin(thv);
xp2 =.95+0.05*cos(thv);
xp3 =1.05+0.05*cos(thv);
x5 = [0.75 0.75 .8];
y5 =[1.2 1.0 1.0];
x6 = [1.1 1.3 1.3];
y6 = [1.0 1.0  0];
xw = [0.65  0.65  1.4  1.4  0.65];
yw = [0.95  1.35  1.35  0.95  0.95];
tho=-pi/2:.0025:pi/2;
xo=2.4+0.1*cos(tho);
yo=.1*sin(tho);
xt1=[xo     xo      xo] ;
yt1=[.4+yo 0.6+yo 0.8+yo];
xo2=3.0 -0.1*cos(tho);
yo2=.1*sin(tho);
xt2=[xo2     xo2      xo2] ;
yt2=[.4+yo2 0.6+yo2 0.8+yo2];
xt3 = [3.0  3.0 3.6];
yt3 = [0.9  1.2  1.2];
xt4 = [3.0  3.0  3.6];
yt4 = [ .3  0   0];
xc1=[2.65 2.65 ];
xc2=[2.75 2.75];
yc1=[.4  .8];
xt3b = [3.0  3.0 3.8];
xt4b = [3.0  3.0  3.8];

% Open Circuit
plot(x1, y1,'b', x2,y2,'b',x3, y3, 'b', x4, y4, 'b', 'erasemode','none')
axis('equal')
axis off
hold on
plot(xv,yv,'b', xA, yA, 'b', xw1, yw1, 'b', xw2, yw2, 'b')
plot(xp1,yp1,'b', xp2,yp1, 'b', xp3,yp1,'b', x5, y5, 'b', x6, y6, 'b', xw, yw, 'b') 
plot(xt1, yt1, 'b', xt2, yt2, 'b', xt3, yt3 ,'b', xt4, yt4, 'b')
plot(xc1, yc1, 'b', xc2, yc1, 'b')
text(.185,1.17, '\circ')
text(.185,-.0325, '\circ')
text(3.55,1.17, '\circ')
text(3.58,-.0325, '\circ')
text(.14, .6, 'V', 'Fontsize', 9, 'color', [0 0 1])
text(1.755, 1.2, 'A', 'Fontsize', 9, 'color', [0 0 1])
text(.6, .85, 'Wattmeter', 'Fontsize', 8, 'color', [0 0 1])
text(3.2, .7, 'Open', 'Fontsize', 9, 'color', [0 0 1])
text(3.2, .52, 'Circuit', 'Fontsize', 9, 'color', [0 0 1])

% Short Circuit
plot(4.9+x1, y1,'b', 4.9+x2,y2,'b',4.9+x3, y3, 'b', 4.9+x4, y4, 'b', 'erasemode','none')

plot(4.9+xv,yv,'b', 4.9+xA, yA, 'b', 4.9+xw1, yw1, 'b', 4.9+xw2, yw2, 'b')
plot(4.9+xp1,yp1,'b', 4.9+xp2,yp1, 'b', 4.9+xp3,yp1,'b', 4.9+x5, y5, 'b', 4.9+x6, y6, 'b', 4.9+xw, yw, 'b') 
plot(4.9+xt1, yt1, 'b', 4.9+xt2, yt2, 'b', 4.9+xt3b, yt3 ,'b', 4.9+xt4b, yt4, 'b')
plot(4.9+xc1, yc1, 'b', 4.9+xc2, yc1, 'b')
xs=[9  9];
ys=[0  1.2];
plot(xs, ys, 'Color', [0.87, 0.83, 0.75])
plot(xs-0.3, ys, 'Color', 'r')

text(4.9+.2,1.17, '\circ')
text(4.9+.2,-.031, '\circ')
text(4.9+3.8,1.17, '\circ')
text(4.9+3.8,-.031, '\circ')
text(4.9+.15, .6, 'V', 'Fontsize', 9, 'color', [0 0 1])
text(4.9+1.78, 1.2, 'A', 'Fontsize', 9, 'color', [0 0 1])
text(4.9+.6, .85, 'Wattmeter', 'Fontsize', 9, 'color', [0 0 1])
text(4.9+3.2, .7, 'Short', 'Fontsize', 9, 'color', [0 0 1])
text(4.9+3.2, .52, 'Circuit', 'Fontsize', 9, 'color', [0 0 1])
hold off



    if nargout > 0
        varargout{1} = fig;
    end

elseif ischar(varargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

    try
        if (nargout)
            [varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
        else
            feval(varargin{:}); % FEVAL switchyard
        end
    catch
        disp(lasterr);
    end

end


%| ABOUT CALLBACKS:
%| GUIDE automatically appends subfunction prototypes to this file, and 
%| sets objects' callback properties to call them through the FEVAL 
%| switchyard above. This comment describes that mechanism.
%|
%| Each callback subfunction declaration has the following form:
%| <SUBFUNCTION_NAME>(H, EVENTDATA, HANDLES, VARARGIN)
%|
%| The subfunction name is composed using the object's Tag and the 
%| callback type separated by '_', e.g. 'slider2_Callback',
%| 'figure1_CloseRequestFcn', 'axis1_ButtondownFcn'.
%|
%| H is the callback object's handle (obtained using GCBO).
%|
%| EVENTDATA is empty, but reserved for future use.
%|
%| HANDLES is a structure containing handles of components in GUI using
%| tags as fieldnames, e.g. handles.figure1, handles.slider2. This
%| structure is created at GUI startup using GUIHANDLES and stored in
%| the figure's application data using GUIDATA. A copy of the structure
%| is passed to each callback.  You can store additional information in
%| this structure at GUI startup, and you can change the structure
%| during callbacks.  Call guidata(h, handles) after changing your
%| copy to replace the stored original so that subsequent callbacks see
%| the updates. Type "help guihandles" and "help guidata" for more
%| information.
%|
%| VARARGIN contains any extra arguments you have passed to the
%| callback. Specify the extra arguments by editing the callback
%| property in the inspector. By default, GUIDE sets the property to:
%| <MFILENAME>('<SUBFUNCTION_NAME>', gcbo, [], guidata(gcbo))
%| Add any extra arguments after the last argument, before the final
%| closing parenthesis.


% --------------------------------------------------------------------
function varargout = SText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = E_pText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = E_sText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = PoText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = IoText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = PscText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = IscText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = VoText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = VscText_Callback(h, eventdata, handles, varargin)

% --------------------------------------------------------------------
function varargout = Lv_SideOC_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = V2mText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = S2mText_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
function varargout = PfText_Callback(h, eventdata, handles, varargin)

LvHandle=findobj(gcbf, 'Tag','Lv_SideOC');
Lv=get(LvHandle,'Value');
HvHandle=findobj(gcbf, 'Tag','Hv_SideOC');
Hv=get(HvHandle,'Value');
if Lv==1
   Hv=0;
   set(LvHandle, 'Value', 1), on = (handles.Lv_SideOC);
   set(HvHandle,'Value', 0), off = (handles.Hv_SideOC);
elseif Lv==0
    Hv=1;
  set(LvHandle, 'Value', 0), off = (handles.Lv_SideOC);
   set(HvHandle,'Value', 1), on = (handles.Hv_SideOC);
end   

% --------------------------------------------------------------------
function varargout = Hv_SideOC_Callback(h, eventdata, handles, varargin)
LvHandle=findobj(gcbf, 'Tag','Lv_SideOC');
Lv=get(LvHandle,'Value');
HvHandle=findobj(gcbf, 'Tag','Hv_SideOC');
Hv=get(HvHandle,'Value');
if Hv==1
   Lv=0;
   set(HvHandle, 'Value', 1), on = (handles.Hv_SideOC);
   set(LvHandle,'Value', 0), off = (handles.Lv_SideOC);
elseif Hv==0
    Lv=1;
  set(HvHandle, 'Value', 0), off = (handles.Hv_SideOC);
   set(LvHandle,'Value', 1),  on = (handles.Lv_SideOC);
end   

% --------------------------------------------------------------------
function varargout = Lv_SideSC_Callback(h, eventdata, handles, varargin)
LvScHandle=findobj(gcbf, 'Tag','Lv_SideSC');
LvSc=get(LvScHandle,'Value');
HvScHandle=findobj(gcbf, 'Tag','Hv_SideSC');
HvSc=get(HvScHandle,'Value');
if LvSc==1
   HvSc=0;
   set(LvScHandle, 'Value', 1), on = (handles.Lv_SideSC);
   set(HvScHandle,'Value', 0), off = (handles.Hv_SideSC);
elseif LvSc==0
    HvSc=1;
  set(LvScHandle, 'Value', 0), off = (handles.Lv_SideSC);
   set(HvScHandle,'Value', 1), on = (handles.Hv_SideSC);
end   

% --------------------------------------------------------------------
function varargout = Hv_SideSC_Callback(h, eventdata, handles, varargin)
LvScHandle=findobj(gcbf, 'Tag','Lv_SideSC');
LvSc=get(LvScHandle,'Value');
HvScHandle=findobj(gcbf, 'Tag','Hv_SideSC');
HvSc=get(HvScHandle,'Value');
if HvSc==1
   LvSc=0;
   set(HvScHandle, 'Value', 1), on = (handles.Hv_SideSC);
   set(LvScHandle,'Value', 0), off = (handles.Lv_SideSC);
elseif HvSc==0
    LvSc=0;
  set(HvScHandle, 'Value', 0), off = (handles.Hv_SideSC);
   set(LvScHandle,'Value', 1), on = (handles.Lv_SideSC);
end   

function varargout = Lag_Callback(h, eventdata, handles, varargin)
% --------------------------------------------------------------------
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value')
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value')
if Lg==1
   Ld=0;
   set(LagHandle, 'Value', 1), on = (handles.Lag);
   set(LeadHandle,'Value', 0), off = (handles.Lead);
elseif Lg==0
    Ld=1;
  set(LagHandle, 'Value', 0), off = (handles.Lag);
   set(LeadHandle,'Value', 1),  on = (handles.Lead);
end   
[Lg, Ld]
function varargout = Lead_Callback(h, eventdata, handles, varargin)
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');

if Ld==1
   Lg=0;
   set(LeadHandle, 'Value', 1), on = (handles.Lead);
   set(LagHandle,'Value', 0), off = (handles.Lag);
elseif Ld==0
    Lg=1;
  set(LeadHandle, 'Value', 0), off = (handles.Lead);
   set(LagHandle,'Value', 1),  on = (handles.Lag);
end   





% --------------------------------------------------------------------
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
global Rclv Rchv Xmlv Xmhv Zelv Zehv

LvHandle=findobj(gcbf, 'Tag','Lv_SideOC');
Lv=get(LvHandle,'Value');
HvHandle=findobj(gcbf, 'Tag','Hv_SideOC');
Hv=get(HvHandle,'Value');
LvScHandle=findobj(gcbf, 'Tag','Lv_SideSC');
LvSc=get(LvScHandle,'Value');
HvScHandle=findobj(gcbf, 'Tag','Hv_SideSC');
HvSc=get(HvScHandle,'Value');

PushPHandle=findobj(gcbf, 'Tag','pushbuttonPerf');

V2mHandle=findobj(gcbf, 'Tag','V2mText');
V2m=get(V2mHandle,'Value');
S2mHandle=findobj(gcbf, 'Tag','S2mText');
S2m=get(S2mHandle,'Value');
PfHandle=findobj(gcbf, 'Tag','PfText');
pf=get(PfHandle,'Value');
LagHandle=findobj(gcbf, 'Tag','Lag');
LeadHandle=findobj(gcbf, 'Tag','Lead');
LeadHandle=findobj(gcbf, 'Tag','Lead');
LoadVTextHandle=findobj(gcbf, 'Tag', 'LoadVText');
LoadSTextHandle=findobj(gcbf, 'Tag', 'LoadKVAText');
LoadPfTextHandle=findobj(gcbf, 'Tag', 'LoadPfText');
V2TextHandle=findobj(gcbf, 'Tag', 'V2Text');
SLTextHandle=findobj(gcbf, 'Tag', 'SLText');
PfTextHandle=findobj(gcbf, 'Tag', 'LoadPfText');
framePfHandle=findobj(gcbf, 'Tag', 'framePf');
set(V2mHandle, 'visible', 'on');
set(S2mHandle, 'visible', 'on');
set(PfHandle, 'visible', 'on');
set(LagHandle, 'visible', 'on');
set(LeadHandle, 'visible', 'on');
set(LoadVTextHandle, 'visible', 'on');
set(LoadSTextHandle, 'visible', 'on');
set(LoadPfTextHandle, 'visible', 'on');
set(V2TextHandle, 'visible', 'on');
set(SLTextHandle, 'visible', 'on');
set(PfTextHandle, 'visible', 'on');
set(framePfHandle, 'visible', 'on');
set(PushPHandle, 'visible', 'on');

    
% Transformer Equivalent Circuit
Error = 0;
E_pHandle=findobj(gcbf, 'Tag','E_pText');
E_p=eval(get(E_pHandle,'String'));
E_sHandle=findobj(gcbf, 'Tag','E_sText');
E_s=eval(get(E_sHandle,'String'));

if E_p > E_s
   StDwn = 1; StUp=0;
   Elv=E_s; Ehv=E_p;
elseif E_p < E_s; 
   StUp = 1; StDwn=0;
   Elv=E_p; Ehv=E_s;
else, end

% Open circuit Data
IoHandle=findobj(gcbf, 'Tag','IoText');
Io=eval(get(IoHandle,'String'));
PoHandle=findobj(gcbf, 'Tag','PoText');
Po=eval(get(PoHandle,'String'));
VoHandle=findobj(gcbf, 'Tag','VoText');
Vo=eval(get(VoHandle,'String'));
LvHandle = findobj(gcbf, 'Tag','Lv_SideOC');
Lv_Side  = get(LvHandle,'Value');
HvHandle = findobj(gcbf, 'Tag','Hv_SideOC');
Hv_Side  = get(HvHandle,'Value');
%Short circuit Data
IscHandle=findobj(gcbf, 'Tag','IscText');
Isc=eval(get(IscHandle,'String'));
PscHandle=findobj(gcbf, 'Tag','PscText');
Psc=eval(get(PscHandle,'String'));
VscHandle=findobj(gcbf, 'Tag','VscText');
Vsc=eval(get(VscHandle,'String'));
LvScHandle = findobj(gcbf, 'Tag','Lv_SideSC');
LvSc_Side  = get(LvScHandle,'Value');
HvScHandle = findobj(gcbf, 'Tag','Hv_SideSC');
HvSc_Side  = get(HvScHandle,'Value');
Rclv =0; Xmlv =0; Rchv=0; Xmhv=0;  Zelv =0;  Zehv =0; Re=0; Zemag=0; Ic = 0;

if Po~=0
    Rc = (Vo)^2/Po;
    Ic = Vo/Rc;
else,
    Rc=inf;
    Ic=0;
end

if Ic > Io
   Error= 1;
end
Im = sqrt(Io^2 - Ic^2);
if Im~=0
    Xm = Vo/Im;
else
    Xm=inf;
end
if Lv_Side == 1
   Rclv = Rc; Xmlv = Xm;
   Rchv = (Ehv/Elv)^2*Rc; Xmhv = (Ehv/Elv)^2*Xm;
   else, end
if Hv_Side == 1
   Rchv = Rc; Xmhv = Xm;
   Rclv = (Elv/Ehv)^2*Rc; Xmlv = (Elv/Ehv)^2*Xm;
   else, end
Zemag = Vsc/Isc;
Re = Psc/Isc^2;
if Re > Zemag
   Error = 2;
end
Xe = sqrt(Zemag^2 - Re^2);
Ze = Re + j*Xe;
if LvSc_Side == 1
   Zelv = Ze;
   Zehv = (Ehv/Elv)^2*Ze; 
else, end
if HvSc_Side == 1
   Zehv = Ze;   
   Zelv = (Elv/Ehv)^2*Ze; 
else, end
axes(handles.EqCktAxes)    % Select the proper axes
hrst=gca;
cla(hrst)
if Error == 1
   plot(0, 0), axis off
   text(-.6, .6,['Data error:  I_c = ', num2str(Ic), ',  I_o = ', num2str(Io), '  \Rightarrow I_c > I_0'], 'color', [1 0 0], 'erasemode','xor')
   text(-.6, .3, 'Inconsistent test data. Correct test data and try again', 'color', [1 0 0], 'erasemode','xor');
   return
elseif Error == 2
   plot(0, 0), axis off
   text(-.6, .6,['Data error:  R_e = ', num2str(Re), ',  |Z_e| = ', num2str(Zemag), '  \Rightarrow R_e > |Z_e|'], 'color', [1 0 0], 'erasemode','xor')
   text(-.6, .3, 'Inconsistent test data. Correct test data and try again','color',[1 0 0], 'erasemode','xor');
   return
   else end
E_pHandle=findobj(gcbf, 'Tag','E_pText');
E_p=eval(get(E_pHandle,'String'));
E_sHandle=findobj(gcbf, 'Tag','E_sText');
E_s=eval(get(E_sHandle,'String'));
if E_p > E_s
   StDwn = 1; StUp=0;
   Elv=E_s; Ehv=E_p;
elseif E_p < E_s
   StUp = 1; StDwn=0;
   Elv=E_p; Ehv=E_s;
else, end
x1=[-0.2  .65 .7     .80  0.9   1.0   1.1   1.2   1.25  1.375  ];
y1=[1.2   1.2  1.3    1.1  1.3   1.1   1.3    1.1   1.2  1.2];
x3 = [1.975  2.4 2.4];
y3 = [1.2 1.2  .9];
x4 = [2.4  2.4 -.2  ];
y4 = [ .3  0   0   ];
ths = 0:.0025:pi;
xs1 =1.45+0.075*cos(ths);
ys1 = 1.2 +0.075*sin(ths);
xs2 =1.6+0.075*cos(ths);
xs3 =1.75+0.075*cos(ths);
xs4 =1.9+0.075*cos(ths);
x5 = [0.75 0.75 .8];
y5 =[1.2 1.0 1.0];
x6 = [1.1 1.3 1.3];
y6 = [1.0 1.0  0];
xw = [0.65  0.65  1.4  1.4  0.65];
yw = [0.95  1.35  1.35  0.95  0.95];
tho=-pi/2:.0025:pi/2;
xo=2.4+0.1*cos(tho);
yo=.1*sin(tho);
xt1=[xo     xo      xo] ;
yt1=[.4+yo 0.6+yo 0.8+yo];
xo2=3.0 -0.1*cos(tho);
yo2=.1*sin(tho);
xt2=[xo2     xo2      xo2] ;
yt2=[.4+yo2 0.6+yo2 0.8+yo2];
xt3 = [3.0  3.0 3.6];
yt3 = [0.9  1.2  1.2];
xt4 = [3.0  3.0  3.6];
yt4 = [ .3  0   0];
xc1=[2.65 2.65 ];
xc2=[2.75 2.75];
yc1=[.4  .8];
% R_c
xr=[.5   .5   .3   .3   .35  .25   .35   .25   .35   .25   .35   .25   .3  .3  .5  .5];
yr=[1.2   1     1  .775 .75  .7    .65   .60   .55   .50   .45   .40   .375 .2 .2  0];
% X_m
thm=-pi/2:.0025:pi/2;
xm=0.7+0.05*cos(thm);
ym=.05*sin(thm);
xxm=[xm     xm      xm  xm] ;
yxm=[.4+ym 0.5+ym 0.6+ym 0.7+ym];
xv1=[.3  .7  .7];
yv1=[1   1   .75];
xv2=[.5  .5  .7 .7 ];
yv2=[0  .2   .2  .35];

% Open Circuit
plot(x1, y1,'b', x3, y3, 'b', x4, y4, 'b', 'erasemode','none')
axis('equal')
axis off
hold on
plot(xs1,ys1,'b', xs2,ys1, 'b', xs3,ys1,'b', xs4, ys1,'b') 
plot(xt1, yt1, 'b', xt2, yt2, 'b', xt3, yt3 ,'b', xt4, yt4, 'b')
plot(xc1, yc1, 'b', xc2, yc1, 'b')
plot(xr, yr, 'b')
plot(xxm, yxm, 'b')
plot(xv1, yv1,'b', xv2, yv2, 'b')
text(-.265,1.1625, '\circ', 'color', [0 0 1])
text(-.265,-.0375, '\circ', 'color', [0 0 1])
text(-.3, .8, 'V_1', 'Fontsize', 8, 'color', [0 0 .675])
text(0, .35, 'R_{c1}', 'Fontsize', 8, 'color', [0 0 .675])
text(.8, .35, 'jX_{m1}', 'Fontsize', 8, 'color', [0 0 .675])
text(1, .95, 'R_{e1} + j x_{e1}', 'Fontsize', 8, 'color', [0 0 .675])
text(3.1, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(3.75, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])

text(4.35, .6, 'V_1', 'Fontsize', 8, 'color', [0 0 .675])
text(6.8, .35, 'R_{c2}', 'Fontsize', 8, 'color', [0 0 .675])
text(7.6, .35, 'jX_{m2}', 'Fontsize', 8, 'color', [0 0 .675])
text(7.8, .95, 'R_{e2} + j x_{e2}', 'Fontsize', 8, 'color', [0 0 .675])
text(8.75, .6, 'S_{Load}', 'Fontsize', 8, 'color', [0 0 .675])
text(9.3, .6, 'V_2', 'Fontsize', 8, 'color', [0 0 .675])


%%%%%%%%
%Secondary
plot(6.8+x1, y1,'b', 6.8+x3, y3, 'b', 6.8+x4, y4, 'b', 'erasemode','none')
plot(6.8+xs1,ys1,'b', 6.8+xs2,ys1, 'b', 6.8+xs3,ys1,'b', 6.8+xs4, ys1,'b') 
plot(6.8+xr, yr, 'b')
plot(6.8+xxm, yxm, 'b')
plot(6.8+xv1, yv1,'b', 6.8+xv2, yv2, 'b')
xt1=[2.6+xo   2.6+xo   2.6+xo] ;
yt1=[.4+yo .6+yo .8+yo];
xt2=[2.6+xo2    2.6+xo2    2.6+xo2] ;
yt2=[.4+yo2 .6+yo2 .8+yo2];
plot(xt1, yt1, 'b', xt2, yt2,'b')
x9=[5.6  5.6  6.6];
y9=[.9  1.2 1.2 ];y8=[0.3 0  0];
x11=[4.4  5  5];
y11=[1.2 1.2 .9]; y10=[0 0 0.3];
plot(x9, y9, 'b',x9, y8,'b', x11, y11, 'b', x11, y10,'b')
plot(2.6+xc1, yc1, 'b', 2.6+xc2, yc1, 'b')
text(4.355,1.1625, '\circ', 'color', [0 0 1])
text(4.355,-.0375, '\circ', 'color', [0 0 1])
%Load
x12=[3.6  3.6];
y12=[1.2  .9];
y13=[0  .3];
plot(x12, y12, 'b', x12, y13,'b')
xLd=[3.55  3.55  3.65  3.65  3.55];
yLd=[.3    .9     .9    .3    .3];
plot(xLd, yLd, 'b', xLd+5.6, yLd,'b')

if StDwn==1
   text(-.4, .6, [num2str(Rchv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(.8, .6,  ['j',num2str(Xmhv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(6.4, .6, [num2str(Rclv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.6, .6, ['j',num2str(Xmlv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(2.4, -.15, [num2str(Ehv),'/', num2str(Elv)],'Fontsize',8, 'color', [0 0 0.675])
   text(5, -.15, [num2str(Ehv),'/', num2str(Elv)],'Fontsize',8, 'color', [0 0 0.675])
   text(.8, 1.4, [num2str(real(Zehv)), ' + j ', num2str(imag(Zehv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.4, 1.4, [num2str(real(Zelv)), ' + j ', num2str(imag(Zelv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
  
  
elseif StUp==1
   text(-.4, .6, [num2str(Rclv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(.8, .6,  ['j',num2str(Xmlv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(6.4, .6, [num2str(Rchv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.6, .6, ['j',num2str(Xmhv), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(2.4, -.15, [num2str(Elv),'/', num2str(Ehv)],'Fontsize',8, 'color', [0 0 0.675])
   text(5.0, -.15, [num2str(Elv),'/', num2str(Ehv)],'Fontsize',8, 'color', [0 0 0.675])
   text(.8, 1.4, [num2str(real(Zelv)), ' + j ', num2str(imag(Zelv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
   text(7.4, 1.4, [num2str(real(Zehv)), ' + j ', num2str(imag(Zehv)), '\Omega'], 'Fontsize',8, 'color', [1 0 0 ])
else, end
   text(0, -.15, 'Equivalent circuit referred to primary', 'Fontsize',8, 'color', [0 0 0.675])
   text(6.5, -.15, 'Equivalent circuit referred to secondary','Fontsize',8, 'color', [0 0 0.675])  
hold off

% --------------------------------------------------------------------
function varargout = pushbuttonPerf_Callback(h, eventdata, handles, varargin)
global Rclv Rchv Xmlv Xmhv Zelv Zehv 
% Transformer performance characteristics.
LvHandle=findobj(gcbf, 'Tag','Lv_SideOC');
Lv=get(LvHandle,'Value');
HvHandle=findobj(gcbf, 'Tag','Hv_SideOC');
Hv=get(HvHandle,'Value');
LvScHandle=findobj(gcbf, 'Tag','Lv_SideSC');
LvSc=get(LvScHandle,'Value');
HvScHandle=findobj(gcbf, 'Tag','Hv_SideSC');
HvSc=get(HvScHandle,'Value');
% Transformer rated values

E_pHandle=findobj(gcbf, 'Tag','E_pText');
E_p=eval(get(E_pHandle,'String'));
E_sHandle=findobj(gcbf, 'Tag','E_sText');
E_s=eval(get(E_sHandle,'String'));
if E_p > E_s
   StDwn = 1; StUp=0;
   Elv=E_s; Ehv=E_p;
elseif E_p < E_s; 
   StUp = 1; StDwn=0;
   Elv=E_p; Ehv=E_s;
else, end
SrHandle=findobj(gcbf, 'Tag','SText');
Sr=eval(get(SrHandle,'String'));
PfHandle=findobj(gcbf, 'Tag','PfText');
pf=eval(get(PfHandle,'String'));

S2mHandle=findobj(gcbf, 'Tag','S2mText');
S2m=eval(get(S2mHandle,'String'));
V2mHandle=findobj(gcbf, 'Tag','V2mText');
V2m=eval(get(V2mHandle,'String'));
LagHandle=findobj(gcbf, 'Tag','Lag');
Lg=get(LagHandle,'Value');
LeadHandle=findobj(gcbf, 'Tag','Lead');
Ld=get(LeadHandle,'Value');

%figure('Position', [600 490 750 480]);
figure('Position', [260 210 750 480]);

ax1=axes('Position',[0.016  .5  .35  .47], 'color',   [0.8 .8 0.8], 'XColor', [.8 .8 0.8], 'YColor', [.8 .8 0.8]);

V2 = V2m + j*0;
pf = abs(pf);
ang2 = acos(pf);
if Ld == 1
   ang2 = -ang2; 
   elseif Lg == 1 
end
ang2d = ang2*180/pi;
stro(1) = {'Transformer rated values'}; 
stro(2) = {['Apparent Power = ', num2str(Sr), ' KVA']}; 
stro(3) = {'  '}; 
if StDwn == 1
    stro(4) = {'Primary / Secondary'};
    stro(5) = {[num2str(Ehv), '       / ', num2str(Elv)]};
Vtol= (V2- Elv)/Elv*100; Vnom=Elv;  
elseif StUp ==1
    stro(4) = {'Primary / Secondary'};
    stro(5) = {[num2str(Elv), '       /', num2str(Ehv)]};
   Vtol= (V2-Ehv)/Ehv*100; Vnom=Ehv;
else, end
RtHandle=findobj(gcbf, 'Tag','RatedText');
set(RtHandle, 'String', stro);
Error=0;
if Vtol > 25 || Vtol < -25
text(0.1, 0.7, ['Secondary nominal voltage is ', num2str(Vnom), ' V'], 'color', [1 0 0])
    if Vtol > 0
    text(0.1, 0.6, ['Load voltage is  ', num2str(abs(Vtol)), ' % greater than the rated value, correct (no more than 25 %) and solve again'], 'color',[1 0 0])
    Error=1;
    elseif Vtol < 0 
   text(0.1, 0.6, ['Load voltage is  ', num2str(abs(Vtol)), ' % less than the rated value, correct (no less than 25 %) and solve again'], 'color',[1 0 0])
   Error=1; 
end
else, end
if pf > 1 
    text(0.1, 0.7, 'Power factor cannot be greater than 1, enter the correct value and solve again', 'color', [1 0 0])   
    Error=1;
else, end

S2 = S2m*1000*(pf + j*sin(ang2));
I2 = conj(S2)/V2;
I2m = abs(I2); angI2d = angle(I2)*180/pi;
if Rchv ==0 || Rclv==0 || Xmlv==0 || Xmhv==0
   ax1=line(0, 0, 'erasemode', 'xor');
   text(-.9,  .1,'Data error:  You cannot enter 0 for R_c or X_m.', 'color', [1 0 0.502])
   text(-.9, -.1,'If shunt branch is neglected set their values to inf',  'color', [1 0 0.502])
   Error=1;
else, end

if Error~=1
if StDwn == 1
   V1r = (Ehv/Elv)*V2;       I1r = (Elv/Ehv)*I2; I1rm=abs(I1r);
   V1 = V1r + Zehv*I1r;
   V1m = abs(V1); ang1 = angle(V1); ang1d = ang1*180/pi;
   if Rchv == inf , Ior = 0;
    else, Ior= V1m/Rchv; end
      if Xmhv == inf , Ioi = 0;
      else, Ioi= V1m/Xmhv;end
   Io = Ior -j*Ioi;
   I1 = I1r + Io;
   Pcu = real(Zehv)*I1rm^2;
   Pi = Ehv^2/Rchv;
elseif StUp==1
    V1r = (Elv/Ehv)*V2; I1r = (Ehv/Elv)*I2; I1rm = abs(I1r);
    V1 = V1r + Zelv*I1r;
    V1m = abs(V1); ang1 = angle(V1); ang1d = ang1*180/pi;
    if Rclv == inf || Rclv == 0, Ior = 0;
         else, Ior= V1m/Rclv; end
         if Xmlv == inf || Xmlv == 0, Ioi = 0;
         else, Ioi= V1m/Xmlv;end
   Io = Ior -j*Ioi;
   I1 = I1r + Io;
   Pcu = real(Zelv)*I1rm^2;
   Pi = Elv^2/Rclv;
end
I1rm = abs(I1r);
Iom = abs(Io); angIod = angle(Io)*180/pi;
I1m = abs(I1); angI1d = angle(I1)*180/pi;
VR = (V1m - abs(V1r))/abs(V1r)*100;
eff = (S2m*1000*pf)/(S2m*1000*pf+Pi+Pcu)*100;

if Pi~=0
Smax = sqrt(Pi/Pcu)*S2m;
effmax = (Smax*1000*pf)/(Smax*1000*pf+Pi+Pi)*100;
else
end
Sl = 0.25*Sr:.005*Sr:1.25*Sr;
PCU = (Pcu/S2m^2)*Sl.^2;
Po = pf*Sl;
PI = Pi*ones(1,length(Sl));
EFF = 1000*Po./(1000*Po+PI+PCU)*100;
ol=(S2m-Sr)/Sr*100;
if S2m > Sr 
   str1(1) = {['Transformer is overloded by ', num2str(ol), ' %']};
elseif S2m <= Sr, str1(1) = {'      '};  
else
end
if Lg==1 && pf ~=1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, ',num2str(pf), ' lagging power factor']}; 
elseif Ld ==1 && pf~=1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, ',num2str(pf), ' leading power factor']}; 
elseif pf==1
str1(2) = {['S_L = ',  num2str(S2m),' KVA, unity power factor']}; 
else
end
str1(3) = {['V_2  = ', num2str(V2m), ' \angle 0 V']}; 
str1(4) = {['I_2   = ', num2str(I2m), ' \angle', num2str(angI2d),' A']}; 
str1(5) = {['{I_2}\prime  = ', num2str(I1rm), ' \angle', num2str(angI2d),' A']}; 
str1(6) = {['{I_{0 1}} = ', num2str(Iom), ' \angle', num2str(angIod),' A']}; 
str1(7) = {['{I_1}   = ', num2str(I1m), ' \angle', num2str(angI1d),' A']}; 
str1(8) = {['V_1  = ', num2str(V1m), ' \angle', num2str(ang1d),' V']}; 
str1(9) = {['Reg = ', num2str(VR), ' %']}; 
str1(10) = {['\eta    = ', num2str(eff), ' %']}; 
str1(11) = {'  '}; 
if Pi~=0
str2(1) = {['\eta_{max} = ', num2str(effmax), ' % Occurs at']};
str2(2) = {[' S_{max} = ', num2str(Smax), 'KVA', ' & Pf = ',  num2str(pf)]};    
else
end
ax1=line(0, 0, 'erasemode', 'xor');
text(-.9, 0.05,    str1, 'fontname','Time', 'FontSize', 12,  'color', [0 0 0.5])
if Pi~=0
text(-.9, -1.1,    str2, 'fontname','Time', 'FontSize', 12,  'color', [.8  0 0])
else
end
ax2=axes('Position',[0.4  .15  .55  .75], 'XColor', [0 0 .5], 'YColor', [0 0 .5]);
ax2=line(Po, EFF, 'color', [1  0  0]); grid
title(['Transformer Efficiency, pf = ', num2str(pf)], 'color', [0  0  0.5], 'erasemode', 'xor')
xlabel('Output power, kW', 'color', [0  0  0.5],'erasemode', 'xor')
ylabel('\eta %', 'color', [0  0  0.5], 'erasemode', 'xor')
line([Sr*pf, Sr*pf], [min(EFF), eff], 'linestyle', '--')
KW=Sr*pf;
text(Sr*pf*.6, eff*.9997, ['Rated P = ', num2str(KW), ' KW'], 'Color', 'b')

else
end
drawnow 
% --------------------------------------------------------------------
function varargout = pushbuttonExit_Callback(h, eventdata, handles, varargin)
close(gcbf)


% --- Executes when figure1 is resized.
function figure1_ResizeFcn(hObject, eventdata, handles)
% hObject    handle to figure1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
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