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.1.  DCM_Mech_Data_Te_Tm_ kdpt_ kdpt_M,  
 

, ,  
 

 
% Program DCM_Mech_Data_Te_Tm__kdpt_kdptm_ 
%  Te,Tm,kdpt,kdpt_M  c .   
clear all; clc;% ; 
%  ( 22) 
n_nom=1500 ;%   [ ] 
U_nom=110 ; %   [ ] 
P_nom=0.7 ; %   { } 
I_nom=8.9 ; %  [A] 
p2=2 ;      %   
R=1.52+0.63;%  [ ] 
GD2=0.055 ; % ^2] 
  
%  
J_mex =10;   % ^2] 
kred=1/20;  %  
  

.  
omega_nom=n_nom/9.55; % .  [ ] 
L=0.6*U_nom/(omega_nom*I_nom*p2); %  [ ] 
J_d=GD2/4 ; %  [ ^2] 
J=J_d+ J_mex *kred^2;  % ,  

 [ ^2] 
M_nom=1000*P_nom/omega_nom; % ] 
Ce=(U_nom-R*I_nom)/omega_nom %  
Cm=M_nom/I_nom           %  
  
%  
%  
Te=L/R        %  [ ] 
Tm=R*J/(Ce*Cm)%   [ ] 
kdpt=1/Ce         %  
kdpt_M=R/(Ce*Cm)  %  
 .  
 Wdpt_u=tf([kdpt],[Te*Tm Tm 1])%  
 Wdpt_M=tf([kdpt_M*Te kdpt_M],[Te*Tm Tm 1])% -

 
 % .  
 figure (1) 
 step(Wdpt_u) 
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2.  ED_Analysis  
, , -

 ( ) -
, 1. 

 
%  ED_Analysis   
%  

  1,  
clear all; clc;% ; 
%  

  
Te=0.011; Tm=0.2876; kdpt=1.7286;  kdpt_M=7.4218; 
kred=1/20; %  
koc=1; %  ( ) [ ] 
U_nom = 110  [B] 
 %  -  
U_in =10;      %   [B] 
f = 50;        %  [ ] 
m = 6;          
ktp= U_nom/U_in %  
Ttp=1/(2*f*m)   %  
 [c] 

Wtp=tf([ktp],[Ttp 1])  
Wdpt=tf([kdpt],[Te*Tm Tm 1])%  
 
%  
W=minreal(Wtp*Wdpt*kred) 
 

 
 
Wr = W*koc  
 

, ,    
%Wz=feedback(W,koc) 
Wz=minreal(W/(1+W*koc)) 
 
% , , , .  

 
figure (1) 
nyquist(Wr) 
figure (2) 
bode(Wr)  
figure(3) 
pzmap(Wz) %  
p=pole(Wz) % . 
  
%  
figure(4) 
step(Wz); grid on;  
 

 
 



37 
 

.3.  PI_Controller_ED,  
 kp  ki , 

,  
 

 
 PI_Controller_ED  

% e, m, kdpt, 
kred, koc 
%  Ttp  
clear all; clc;% ; 
%  

  
Te=0.011; Tm=0.2876; kdpt=1.7286;  kdpt_M=7.4218; 
%  
koc=1;%  
U_nom =110;  [ ]  
Utp = 10;  
ktp = U_nom/Utp%  
kred=1/20; %  
%  
kp=Tm/(2*Te*ktp*kdpt*kred*koc) 
ki=kp/Tm 
  
 %  W_PI 
Wp=zpk([],[],kp) 
Wi=zpk([],[0],ki) 
W_PI=minreal(Wp+Wi) 
%  Wdpt_u 
Wdpt_u=tf([kdpt],[Te*Tm Tm 1]) 
%  
W=minreal(W_PI* ktp *Wdpt_u*kred) 

 
W_zam=feedback(W,koc) 
% W_zam=minreal(W/(1+W*koc)) 
  
%  
figure (1) 
step(W_zam, 15*Te)  
display( ') 
kp 
ki 
display(   ') 
tp= 8.4*Te        %  ( )[c] 
tr= 4.71*Te*0.9   %  [c] 
Sigma = 4.3       %  [%]  
delta_st = 0      %  
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4.  PI_Controller_Thiristor_ED_Analysis  
, -

, ,  ( ) -
, 1. 

 
%    PI_Controller_Thiristor_ED_Analysis   
%  %  
%  

  1,  
clear all; clc;% ; 
%  

  
Te=0.011; Tm=0.2876; kdpt=1.7286;  kdpt_M=7.4218; 
kred=1/20; %  
koc=1;      %  '  ( -

) [ ] 
U_nom = 110  [B] 
 %  -  
U_in =10;                   %   [B] 
f = 50;                        %  

 [ ] 
m = 6;                          
ktp= U_nom /U_in;       % -

 
Ttp=1/(2*f*m);            % -

 [c] 
Wtp=tf([ktp], [Ttp 1]);  -

 
Wdpt=tf([kdpt],[Te*Tm Tm 1])%  
%  
kp=Tm/(2*Te*kdpt*ktp*kred*koc) 
ki=kp/Tm 
%  
Wp=zpk([],[],kp) 
Wi=zpk([],[0],ki) 
W_PI=minreal(Wp+Wi) 
%  
W=minreal(W_PI*Wdpt*Wtp*kred) 

 
W_zam=feedback(W,koc) 
%  
%  
figure (1) 
step(W_zam, 15*Te); grid on;  
  
W_raz=W*koc  
figure(2) 
bode(W_raz)       %      
 p=pole(W_zam)   %  
figure(3) 
pzmap(W_zam  
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