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'(' )*.

-5+, =-+7 !'$2 3  !;+7

        %#&1   -'(' /=(". (&1 %) *80+ 2+,#' *(-.+ .0, 9=('      /(0&$. 1,(01 %2 34$5+4$. *.8       30.' 9(03

3, .8 0"+,3 3.'5#5037 . 6;) =.7 6;) (8 9%#&1   %+'(' 5$= 8.0, 3, 9=('7%1.

 6;) #$. 87 ():

 (*80+ 2+,#' *(-.+ %;(;)(+2 0powerlib7520#3.%' 3'85) .8.

 %;(;)(+2 =. /7(' 8.0, !$ %;%<= %2 -65> 0#3.%' 7($ 0powerlib=(,)0$.

 *(-.+ 0Simulink3, 1?  /(88.0, %) .80#$(&;.

 '+.2:

 @(A+;. B' !$ %2 .8 /.%8 23 *80+ 2+,#' !$ 5$= 8.0,9CC3, %$DE8 .8 95+,%*#2 3, /(F; 0"2037 .

/01 /.5&" -"1 5>(A$. () %$DE8 G5H 87 B'-'. . !$Breaker3)   8.78() /=(". .8 B' /752 8()

3,037 .' 9.5)-'. /01 /7.7 6$(&; =(6 %' =. 34$ BA6 IJ) /752 /7( . 141 87 /01 /7.7 /(F; 9(35+,.8(K

 *80+ 2+,#' %) L%)5, 5$7(A,powerlib3,0"1().

 141707 :7%1 @0, 0$() *80+ 2+,#' *(-.+ () %2 98.0,.
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 -,+*.+1" +. !'$2 11)+7powerlib

(34#6.5> B).8 =. /7(M+'. *(-.+ @(:8. Simulink/(4,. .8 *80+ *(-.+ %)3, 5$DK0$(&; . 87 *(-.+

/N$  %;(;)(+2 2'. %) 9.powerlib/01 98 475>0;..

 B#J, 87 5$= 8%+'7 /752 78.  ()MATLAB0#$(&; =() .8 *80+ 2+,#' *(-.+ %;(;)(+2 (:

powerlib

 /5O"K !$ /(,56 #$.Simulink3, 6$(&; .82 /%4$4 %2 037%;(;)(+3, /(F; .8 P*+;, 9(3037.

3, (&1%;(;)(+2 #$. 0#;.%80#"#&) .8 01 03.%' 3Q2 /(88.0, %) %2 38(-.+ (8 0#$(&;=() .8 (3 . () %-.+ 53

3" 5'   97 8  9.8.7 %2 3;%4$43, %-.+ 9(R$("#,58 5) S&.", 9(33, /7.7 6$(&; (01()7%1 .

7    /5O"K 87 0powerlib , =.  9%"File           0#$(&; =() 7%) 03.%' (&1 8.0, ##$ . %2 0$0" /5O"K !$ ( .    (0) .50;4

 T(;circuit10#$(&; /5#'U .

V %000$DE8 W)(000", %000;(;)(+2 0000)Electerical Sources (  Z(000+$  W000&", !000$   /7%000&; =(000) .8AC

(AC_Voltage_Source) /5O"K %)circuit10#"2 3Q2 .
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9&", 9 8 /752 !#*2 8() 7 () 0 Z(+$  WAC       %0",.7 9(035+,.8(K   /7%0&; =(0) .50;4 *(0&#["8 /5O"K ()Peak 

amplitude (V(:( =(6 ()Phase (deg (:( \;(256  )Frequency (Hz (:(    /7.7 /(F0; 5$7(0A, 00";(, .8

 141 87 /017070#$(&; 78.   .

] %) .8 Z(+$  W&", 2'. 0Vs0#37 5##E8 .

^   9=.%0, %'(01 %-.+ 0RLC(Parallel RLC Branch)  30, %02 .8     50?("_ %0;(;)(+2 87 .50;4 00#;.%8

)Elements (              141 87 %2 %;%>(&3 .5;4 9(35+,.8(K   /7%&; 3Q2 7%' 8.0, %) 0#)(#)707     -'. /01 /7.7 /(F; 

 .5;4 2'.   0#37 5##E8Z eq0$8.D<) .

` -, (A, 0Rs eq3, 9=.%, %'(1 =. 0;.%8RLC 7%01 -'87 .   9=.%0, %'(01 %0-.+RLC   @(0a 87 %02

     -0, (A, 5+,.8(0K   00#$(&; 7(0O$. /8() 7 .8 78.7 7%"  /(88.0, =. 5b(a)Resistan R (ohms (:(  S0&H .8

 141707  \;(+2 00;. 9(35+,.8(K   0#37 5##E8 )Inductance L (H (:(  \;(+#0'(K(2  )Capasitance 

C(F):) -$(R"#) %) )#858 %) .8)inf ( 5M?  )C (0#37 5##E8  .

3, .8 *(&#["8 /5O"K 3++ 3, %"%+, (0$0") *(-.+ %2 0$%1L  C3&; /7.7 /(F; @(a 87 /%4$4   0;%1

3, 6$(&; .8 /7(' -, (A, !$ 5b(a037 .%)(F, %O#+;3, 9. 95' %'(1 () 0;.%8RLC(Series RLC 

Branch)3, c8037 . 5##E8 ()L  C-$(R"#)   5M? %) )#858 %) .

d #$. 0 .8 %-.+Rs eq0#,(") .

e *f(:8. %;(;)(+2 0)Connectors ( =.powerlibg() !$   0#$(&; =() .8 8())Bus Bar (0#"2 3Q2 .

hg() *(&#["8 /5O"K 0 97 8   7 %) .5;4 9(35+,.8(K   0#$(&; =() .8 8())Number of input (  7  

 3" 5')Number of output ( .5;4 T(;   0#37 5##E8B10#378.5+ . ##,= %-.+ !$ ##"i&3

)Ground ( 0#"2 3Q2)0#$(&; j(;+;. .8 3" 5' !$ () .8 ##,= %-.+ (

(" .8 P*+;, .!".3" 5' =. L%.' /0#F2 () .8 *(-.+   0#$(&; (" %) 97 8  %) (3 1?  23 %) *(-.+ 9(3

0#$(&;.
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      141 S)(., 8.0, 1#&48 9.5)707       7502 %6(0b. %) =(#; (&1                00$8.7 -"01 8%0+2.8 !0$   @(0A+;. B0' !0$ / .

Breaker     6;) 87 k.0-) .89   752 0#3.%' %+(b.  .          9(035+,.8(K -0'.%"4$ W$=%8 () B' !$ @0,R  (L   C

-'. B' @%H 87 l%, 8(F+;. /(,= () 9 (,, %2 -'. 3;(,= 5#'(8 !$ 1,(1 B' @%H 87 .3&; @0, #$. 0;.%8

  %#&1 3.' 2+,#' !$ /.%"_ %) 9=('775> . 30) 95' -$(a 95' !$ %)(F, (5#'(8 !$ .5$=  30, /.502 001() .

             3, 8.0$(K *f(a =. 95' !$ () B' !$ =. j%' )$5A8 !$ #4#$   95' () 0;.%8    8.00, #$0"= /752PI  %02

3, 53(m B' =. 34=%2 6;) /.%"_ %) T.0253-'7 1)(+ 7%1-'. 3)($ .

   6;) !$PI     95' %'(1 !$ 1,(1RL     %'(01  7     -"01PI 30, 001() .          7.00-8 %0) 3<+,0) @00, -0+7

6;) 9(3PI  /001 /7(M+0'. @0, 9.5) %2 78.7 -0'. .   B0' %0-.+PI(PI Section Line)  %0;(;)(+2 =. .8

  5?("_)Elements  ( /5O"K %)PI 141 87 %i;4 0";(, .5;4 9(35+,.8(K   0#$(&; 3Q2707/01 /7.7 /(F;  -'.

6;) 7.0-8   0#37 5##E8 9(3PI B')Number of pi Section ( 5).5) .870#378.5+  .

   -00'. /0001 @000, 9500' 5>(00A$.   -00, (A, !00$ (00) -"001 8%00+2.8 .300,  9500' %'(001 =. 000#;.%8RLC

(Series_RLC_Branch)      0#$(&; /7(M+'. -"1 8%+2.8 /752 @0, 9.5) .   8.00A,R   L     /.%08 S0&H 50) .8

  14001 87 %002 %00#+2.8   %00#+2.70007/0001 /7.7 /(F00;  000#37 500##E8 -00'.) .P=110/300=0.37MW  

Q=110Mvars 87V=4242.4kV(rms (  f=60Hz (

-a.8 0$(1 (&1 95' 8() %-.+ =. %2 0#1() 58RLC(Series RLC Load)     (&01 %0) %02 00#$(&; /7(M+'.

 3, /=(".                00#$(&; ##0#-8 .8 -"01 8%+2.8 B'%8 /01 jD" %#+2.8   %#+2. /.%8 k(&#A+,, 037 .  (0) %0-.+  950' 8
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RLC  3, %2 .8      5?("_ %;(;)(+2 87 .5;4 0#;.%8)Elements (  =.powerlib      00#"2 30Q2 .8 00#)(#) .    .50;4 20'.

77CMvars0#37 8.5+ 5$= 0";(, .5;4 9(35+,.8(K   0#37 8.5+ :

Nominal votage Vn (Vrms) : 424.4e3 

Nominal frequency fn (Hz) : 60
Avtive power P(W) : 110e6/300
Inductive reactive power QL (positive var) : 110e6 

Capasitive reactive power QC (negative var) : 0
      ###-8 3;=(' %#+2.8 /.%8 3++  %2 0#"2 %"%8 6$(&; %-.+ /%4$4 87 /=(' (*(&#["8 /5O"K /01 %+,) () (/0F;

 3&; /7.77%1 .     /0;5#> 3;($(K g() !$PI    /752 3Q2 ()PI           %02 8%.;(0&3 .8 0$0" *(-.+ T(&8   0#$(&; %6(b.

0#$(&; 1?  23 %) /01 /7.7 /(F; .

/=.0;. %-.+ !$ (&1 Z(+$  5#>)Voltage Measurement (/=.0;. 9.5) g() 87 Z(+$  #+65>B10$8.7 =(#; .

/=.0;. %;(;)(+2 87 %-.+ #$. (35#>)Measurement ( =.powerlib3, -6($7%1 . .5;4   0#"2 3Q2 .5;4U1

0#,(") .g() T 7 3" 5' %) .5;4 -&n, 97 8  8()B10#$(&; 1?  0$0" ##,= !$ %) .8 3M", 97 8    .

        /=.0;. %-.+ B'%8 /01 %+65> /=.0;. Z(+$  /03(F, 9.5)    %2 Z(+$  5#>U1       78%0, 6$(&; 2+,#' !$ o/01 /0#,(;

-'. =(#; .3, 2+,#' #$.%*#'  53 0;.%8 %;(;)(+2 87 %2 9.Sinks =.Simulink3, -6($01() 7%1 .
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  %;(;)(+2Sinks  =.Simulink       p%4'. %-.+   0#$(&; =() .8Scope      /(88.00, /5O"K %) .8circuit1  30Q2

0#$(&; .     /=.0;. 3" 5' %) k(&#A+,, op%4'. 5>.  30, 6$(0&; -$  %) .8 Z(+$  (7%1 1?  Z(+$  5#> 0037 .  #4#0$ 

  /('0"R,  2+,#' 87 *80+    @(,5; 5$7(A, () *80+ 9(3  /01) -#;%$5K 2+,#' ( 3, 8(20""2 .        %0) 2#,0A8 (0) Z(0+$ 

3, /!#$(,5; ("&, 8.0A, /.%"_ %) 2+,#' 3,(; Z(+$  !#K 8.0A,7%1.

   ##> %-.+)Gain (    %;(;)(+2 =. .8Simulink       ##0>   00#"2 j(;+;.)Gain (      78.  f(0) S)(0., .50;4 00#$(&; .

 ;4 3" 5'       /=.0;. %-.+ 3" 5'   p%4'. %-.+ %) .5                  2+,0#' #0$. 00#37 @(:08. ##0> %0-.+ %0) .8 Z(0+$  5#>

/=.0;.g() 87   0#"2 3Q2 .8 Z(+$  5#> 8()B20#378.5+ .5$= 141 0";(&3 :
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 +. !'$2 7-8" 94:+%:Simulink

 /=.0;. %-.+        (-.+ ##) /0""2 q"3(&3 !$ /.%"_ %) Z(+$  5#>  *Simulink 3, 1&_0$(&; .     /(F0; 2+,0#' 9.5)

           2+,#'   *80+ 2+,#' ##) L(&88. of() 87 /01 /7.7Simulink /01 T(O;.-'. .   /=.00;. *(0-.+    (Z(0+$  50#>

/=.0;. 9(3Z(+$  @("<#' %) .8 /01 95#>Simulink3, 1$0&80$(&; .

/=.0;. %-.+ %2 0#"2 %"%8 /($5" 5#>)Current Measurement (/=.0;. %;(;)(+2 =.  9(035#>powerlib

3,/.5#" 1$0&8 9.5) 0;.%8/=.0;. 9(3 @("<#' %) /01 95#>Simulink75#>8.5+ /7(M+'. 78%, .

   *(-.+ @(:8.Simulink    /(4,. !#; *80+ 2+,#' %)3, 5$DK01() .(@(n, /.%"_ %)3,     W0&", %0-.+ !0$ 0#;.%8

@5+"2 Z(+$  /01)Controlled Voltage Source (       /7(M+0'. 304$5+4$. 8.00, !0$ 87 Z(0+$  S0$8!8 9.5)

0#$(&; . @("<#' () Z(+$  /(<;4Simulink3, @5+"27%1 .



;

-5+,!'$2 !;+7: 

  3, (&1 @(a %#&1 0#;.%8     9%", =. .8 9=('Simulation 0#"2 r 51 .           8.00A, (0)   30'%"#' Z(0+$  8([+;. S&H

 !#K7p.u .3,01() .

  %#&1 3++    3, .5". @(a 87 9=('     %-.+ *(&#["8 /5O"K o01()Vs        00#37 5##E8 .8 %",.7   0#$(&; =() .8 .    .50;4 50s.

  0#$(&; /03(F, p%4'.  7 9 8 .3, ##"i&3   00#37 50##E8 .50;4 =(6   \;(256 0#;.%8 .   %+01.7 7(0$ %0)   %02 0#01()

3,     %+t_ 78%, -&,+ 9 8 5) 0#;.%8      %+,) 5#,, /0#F2 () /(8   /4 9 8)      9 8 /4 /0#F02   g%0, u= 0#*2 =.

0#"2 /7(M+'. 5[; 78%, %#a(; (0#1() %+1.7 3$(&">8!) .

52D8 : %#&1 9.5)    6#K 2+$8%<$. 8.0, #$. 9=('  v56)ode45 ( /01 /7(M+'.-'. .          5+F0#) =(0#; )&0' %0) 30$ 

         @0, 5$('   (30#*2 1,(1 (&1 *.8.0, *80+ 2+,#' *(-.+  7%)03.%' 3.'5#5 9(3.       (&01 978.%0, ##"= 87 

    0#$(&; ###-8 38 (M+, 9=(' 1,(2 2+$8%<$. 0$() .   60;) 87 r%0b%, #$.9  %#&01 -&,0+     (.8D0> -0$(a 9=(0'

 !$ %4#,(<"3Breaker3, 1?  /(88.0, %)3, 8.5+ IJ) 78%, 7%175#>



(<

*(- )*.

 =-+7 !'$2 3  =509>

 () 6;) #$. 87:

 %-.+ =. 0powergui) 34#6.5> 5<F$(&; (7%&; 0#3.%' /7(M+'. .

3" 5' 03, -'0) .8 2+,#' 8.0$(K -$(a 9(30$8 4 .

 W)(8 () .8 /(88.0, 0power2sys3, 1#*J8 0#$(&; .

3, 1#*J8 3,;(256 %#a(; 87 .8 34$5+4$. 8.0, !$ 00#$(&; .



((

 !'$ +# ?6+& =509>

$(K -$(a 1#*J8 /752 /('4 9.5) 34#6.5> 5<F$(&; !$ (8.0(powergui) %;(;)(+2 87 powerlib 87 

-'. /01 %+65> 5[; . 34#6.5> 5<F$(&; %-.+(powergui) /5O"K %) .8 circuit1 9 8   0#$(&; 3Q2 

7%1 =() /4 %JM? (8 0#"2 !#*2 8()  7 /4 /%4$4 .

/($5"   (3Z(+$  %&27 9 8 !#*2 () .8 8.0$(K -$(a /5O"K$(a 9(3 8.0$(K -

(Steady_State_Voltages_and_Currents) B'%8 /01 %+65> /=.0;. 9(38 =(6 /4 87 %2 0#$(&; =() 

/=.0;. %-.+  7/01 /7.7 /(F; 3&.+ T56 %) 95#>-'. .

  /=.0;. 53 3" 5'       /=.0;. %-.+ 2'. () /4 S#&.8 () 5#>  3, w;F, 5#>7%1 .    9(038 =(6 /=.0;.U1     U2   (0) 

.0A,     %+6($ S#&.8 3'%"#' Z(+$  !#K 80;. .     3, ##"i&3 (8.0$(K -$(a /5O"K 87      W0&", 8.00$(K -0$(a 8.00A, 0#;.%8

           W)(0", =. !0$ 503 8(0"2 -,t_ %&-" 87 /7= -,t_ () .8 B$.51 8.0$(K -$(a 8.0A, ($ Z(+$ (Sources)  (0$ 

 B$.51(States)0;%1 /7.7 6$(&; (8 0#$(&; j(;+;.  .



(&

E+, 2'.%-.+ 2'. 1,(1 o-$(a 9(35##3, 9.78.7 7%"  /=(' ($ 5>(A$. /4 87 %2 01() ./01 365-, () (3

 0;%F#K(Il_)/01 365-, ($   5>(A$. /($5" 9.5)  0;%F#K () (3(Uc_)3, /=(' Z(+$  9.5) 0"1() .

, 87 (R;4 -#-b  9("&, 5) -$(a 9(35##E+,   /($5"   Z(+$  W)(", -,t_ 7.78.5+3, 8.001() .

-'. -&n, 01() 98(" 6*6 -R" 87 5>. (35>(A$. /($5" 0 .

/=(' Z(+$  0 %-.+ 97 8  Z(+$  9(R", %-.+ 3" 5' Z(+$  =. -'. *8(&_ (3

8"@>:

 T.5>($7 87 %-.+ #$0"= S#+7 -#-+%, ),a 5) circuit1 *(-.+ 8.0$(K -$(a 5$7(A, -'. #4&, 

/0$7 8.0, 87 %2 %i;4 0";(&33, 7%F; /7.7 6$(&; 7%1 .

 34#6.5> 5<F$(&; 8.!). %&-" =. f(a(powergui) %#$ . 5$7(A, 2#["8 %&27 9 8 

(Initial_States_Setting)0#$(&; !#*2  . 8.0, L51 61 %#$ . 5$7(A,) %' Z(+$    5>(A$. %' /($5"

/=('(3, /7.7 /(F; 0;%1 .%#&1 r 51 9.5) %#$ . 5$7(A, #$.(a 9=('/01 2#["8 8.0$(K -$0;. .



(0

 A>,+"8B =509>

/=.0;. %;(;)(+2 (35#>(Measurments) =. powerlib/=.0;. %-.+ 9.8.7  \;.0Q,. 5#>

(Impedance_Measurment)3, 3, /=.0;. .8 8.0, !$ =. /5>  7 ##) \;.0Q,. %2 01()75#> .  7 87

 ##) \;.0Q,. (&1 384 6;)B28 /(88.0, ##,=   3, /=.0;. < 8  7 %) .0$5#> .

 -$(a 9(x6 @0, =. %&'(J, 0

/=.0;. 0/=.0;. !&2 %$ !#8(,%8. 95#> 34#6.5> 5<F$(&; %-.+  7 \;.0Q,. 5#>(powergui)
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 ?6+& !+CB '$2 ;' A>,+"8B =.+D12 E,'$F2' 7-!(< ?7$.

 /=.0;. 9.5)    g() 87 1)(A+, \;.0Q,. 95#>  8()B2   &", !$ %) (     g(0) 87 /(0$5" W   8(0)B2       !0$ (08 00$0",=(#; 

       0#$(&; 7(O$. -$(a 9(x6 @0, 9.5) T 7 97 8  .    34$5+4$. W)(", %;(;)(+2(Electrical_Sources)    =(0) .8 

      /($5" W&", %-.+   0#$(&;AC      0#$(&; 3Q2 7%' 8.0, %) .8  .    g() %) .8 W&", #$.  8()B2    @(:8. 5$= 141 0";(&3 

 2&$!2(000, /=.0000;.   0000#37  /(000$5" W000&", (Peak_amplitude_(A):)  \;(000256   5M000? %000) .8 

(Frequency_(Hz):) %) .5;4 60Hz0#37 5##E8  .0#$(&; )85, 5$= 0";(, .8 *(-.+ :

 14170V : /($5" W&",ACg() 87  8()B2)  8.0,cicuit1-1 (

 8.0, -$(a 9(x6 5$7(A, f(acircuit1-1 W)(8 () .8 power2sys%&'(J, 0#$(&;  . B' 87 .8 5$= 8%+'7

 /(,56MATLAB0#$(&; 78.   :

[A,B,C,D,x0,states,inputs,outputs]=power2sys(‘circuit1-1‘); 

  W)(8power2sys          \$58(, 8(R= 87 .8 /(88.0, -$(a 9(x6 @0, A  (B  (C     D  3, %$.8. 0"2 .x0   8.750) 

 %#$ . B$.51         34#6.5> 5<F$(&; %-.+ 87 (&1 %2 -'. 9.(powergui)  /0$7 !#; 0$. .    -0$(a 9(035##E+, 2'. (

97 8 3" 5'   (33, /7.7 3;%+' \$58(, %' 87 (37%1 .
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States=
Il_110 Mvars

Uc_input PI Section Line
Il_sect1 PI Section Line

Uc_output PI Section Line
Il_Z_eq

8 '8,

Uc_Z_eq
Inputs=
U_Vs !-(!(+:

I_AC Curent Source
Outputs=

U_U1 AG(8)+:
U_U2 

97 8  ((35##E+, )#858   2'. 0$() %2 0#"2 %"%83" 5'   (3 %-.+ =. .8 (3Powergui0#$(&; l.5;+'.  .

3, (01() /01 %+'("1 2+,#' -$(a 9(x6 @0, %4"#&3775> 1#*J8 3,;(256 /=%a 87 0;.%8 . @(n, /.%"_ %)

0,3, 8.0, #$. 9(3 \$58(, #<$4 5$7(A, =. 0;.%8(A) 0$(#) -'7 %) ) /(,56eig =. MATLAB /7(M+'. .8 

0#$(&;(.

eig(A) 
ans 
1.0e+05* 
-2.4972
-0.0001+0.0144i !!!!229Hz 
-0.0001-0.0144i 
-0.0002+0.0056i !!!!89Hz 
-0.0002-0.0056i 
-0.0000

 3;('%; 0,  7 2+,#' #$.89Hz   299Hz78.7  . \;(25689Hz3, @7(-, W&", %) L%)5,  () %2 01()

-'. /01 @0, (@7(-, 3&.+ !8 .229Hz 6;) !$ () %2 -'. B' 0, ##$ . PI-'. /01 @0,  .

3, (0#1() %+1.7 .8 2+,#' @5+"2 8.!). %&-" (&1 5>. W)(8 () .8 %4&1 \;.0Q,. 0#;.%8bode !$ /.%"_ %) 

'(J, 3,;(256 W)(80#$(&; %& . \;.0Q,. (gtKf 9(x6 87Z2 g() 87 (B2 /($5" ##) 3-)(8 *8%? %) 
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S$8!8 g() %) /01B2) 2+,#' T 7 97 8  (/=.0;. Z(+$    g() 87 /01 %+65>B2) 2+,#' T 7 3" 5' (

]gtKf B#J, %) %+6($ @(A+;. [3, P$5-87%1.

 g() 87 \;.0Q,.B2 /=() 87 0 (8 15003, !853 ;.%87%1 %&'(J, 5$= *8%? %) 0 :

Freq=0:1500; 
W=2*pi*freq; 
[mag1,phase1]=bode(A,B,C,D,2,w); 
semilogy (freq,mag1 (:,2));

-'0) 9.5) .8 3R)(F, *(#*&_ () B' @0, |'(K /78 47C0#"2 8.548 6;)  ./8 (J, %&-" @0, B' 9.

PI =. .8 (RF;) 7.0-8   0#"2 =() .8 7 %) 7C 5##E8 0#37 . 9 8 /4 #+'.0;.   0$0" 3,;(256 |'(K %&'(J, 9.5)

-'0) |'(K0#,$%") .8 5$= *.8%+'7 (3F;) !8 @0, =. /0,4 :

[A,B,C,D]=power2sys(‘circuit1-1’); 
[mag10,phase10]=bode(A,B,C,D,2,w); 
semiloy(freq,mag1(:,2),freq,mag10(:,2)); 

3, 2'8 %O#+; #$.01() :

141709 : g() \;.0Q,.B2 3,;(256 W)(8 

   3, /(F; 141 #$.            30, 53(m 6;) !$ () B' !$ B'%8 %2 3,;(256 %#a(; (037       %0) k(0&$5A8 7%017^C   !0853 

-'. /01 7 0J, .\;(256 9.5) () B' !$ 58f() 9(37C3, 95+R) )$5A8 6;) 01()  .



(5

 9.5) 8(F+;. /(,= #$.5)(")300km() -'. 5).5)  :T=300/293.208=1.023_s B' @0, ##$ . \;(256   

 () -'. 5).5)f1=1/4T=244_Hz . 53 .8 (30, =. 33("+,(; 97.0-8 0$() /01 %48 %48 B' !$

224+n*488_Hz_(n=1,2,3,...)01() %+1.7 . B'7C o3F;) 7C%#&1 .8 @ . 0, 3, 9=('0"2 . 0, %'

 141 87 B' @ .7093, /0$7 7%1 .

?HH7$.7-!(<$HHF2'  =;'$HH,' -HHIJK ;' A>HH,+"8B E,'  E,'$HHF2' 8HH5L

)Impedance_Measurement( A$5B'8L 8PQ +%, -IJK ( )Powergui(

/=.0;. 9.5) f() 87 %2 38(#*&_ !#8(,%8. *80+ 2+,#' *(-.+ 87 01 /7.7 }#b%8 8.0, !$ \;.0Q,. 95#>

-'. /01 ./=.0;. %;(;)(+2 (35#>(Measurements) =. powerlib() .8 /=.0;. %-.+   /752 = \;.0Q,. 5#>

(Impedance_Measurement) %) .5;4 2'.   0#$(&; 3Q2 7%' @0, %) .8 ZB20#37 5##E8  . !$ o %-.+

/=.0;. !$   /($5" W&",/=.0;. 9.5) .8 Z(+$  5#>3, 8(2 %) \;.0Q,. 95#>75) . ##) .8 %-.+ #$. 97 8   7

g() 8()B2F; %2 %;%<;(&3 ##,=   /01 /7.7 /(0#$(&; 1?  (-'. .

 14170] :/=.0;./=.0;. %-.+ () 3,;(256 \;.0Q,. 95#> \;.0Q,. 5#>



(6

 /5O"K f(apowergui /4 9%", 87   0#"2 =() .8 Impedance_vs_Frequency_Measurement

0#$(&; j(;+;. .8 ./=.0;. =. 3+,#$ %2 7%1 3, =() 90$0" /5O"K;.0Q,. 9(35#> .8 78.7 7%"  /(88.0, 87 %2 3,

3, /(F;037 .

   /01 %+65> /=.0;. \;.0Q,. !$ BA6 (78%, #$. 87 /.%"_ %)   -'.ZB2/01 %+'("1 /5O"K 87  -'.) %-.+ 2'.

ZB2 .(     8.0A, (\;(256 /7 0J, 870:2:1500)      (8 5M? ##) %21500    %0*K () !853    9(032Hz  30,  001() ( .8

 0#$(&; 78.  .A82#,   3&+$8(<$ 90")(Logaritmic_Impedance)      /=.0;. 6$(&; 9.5) .8 Z    00#"2 j(0;+;.  .

 %0000"$!>Save_data_to_workspace   00000#$(&; j(0000;+;. .8 ZB2 50000##E+, 20000'. 9(0000" 87 .8 

(Variable_name) 3,;(256 \;.0Q,. 1,(1 %2 vs0#$(&; u$(8 (0103.%'  .

 ;. 8.7%&; /5O"K (01 T(&8 *(&'(J, %2 3++ 3, /7.7 6$(&; 3,;(256 W)(8 /.%"_ %) =(6   /=.0 7%01 .  8.7%0&;

     141 0";(, 0$() /=.0;.709)    3F;) !$ B' 9.5) (01() .       7%0' 8(2 B#J, %) 5>.(workspace)     00#"2 /(0<; 

      2'. () 5##E+, !$ 0$()ZB2  0#1() %+1.7  .ZB2     3, 3;%+'  7 \$58(, !$        \;(0256 1,(1 @ . /%+' %2 01()

3,'   01()3, B*+;, \;.0Q,. 1,(1 T 7 /%+01() .



(;

    9%", =. f(aSimulation   %"$!> Simulation_parameters   @t0a -&,+ 87   /7%&; j(;+;. .8 

(Solver)   2+$8%<$. (ode23tb   0#$(&; j(;+;. .8  .   %+,).  *.5##E8(Relative_tolerance)     %0) .8 1e-4 

         -$(a 87 .8 (35##E+, 5$('   /7.7 5##E8auto ;  0$8.7 %< . /($(K /(,=(Stop_time) %) .8 0.05  00#37 50##E8  .

p%4'.%#&1   0#$(&; =() .8 (30#$(&; =(54 .8 9=(' .

    p%4'. 9 8 (R+;.   .0+). 87 Z(+$  l%, 141 %)U1   U2 00#"2 /(<;  .      %0) -0$(a 9(035##E+, %02 (0O;4 =.

   /01 <=.75K 8(27%' *8%?     01 r 51 8.0$(K -$(a 87 2+,#' (0;.l%, 141   /    /7.7 6$(0&; 30'%"#' 9(03

/010;. .

   /5O"K T(O;.5'powergui         %#$ . 5$7(A, 2#["8   /752 =() .8 (Initial_States_Setting)    /7%&; =() .8 

   %&27 9 8 !#*2 () .8 5$7(A, T(&8  Set_all_states_to_zero    %0&27   00#37 50##E8 5M? %) Apply .8 

0#$(&; !#*2 .%#&18 .8 9=('3, 8.78() B' %2 5M? =. .8 .8D> /(,=   0#"2 8.540#$(&; /03(F, (7%1 .

 14170^ : (R+;. Z(+$ (U2) 1,(1 B' () 7C 6;) PI


