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01NKXNC — Controllo digitale di azionamenti e convertitori
ESE1 —7 marzo 2012

'Ex 1 - Campionamento di un segnale analogico

Sample and hold di ordine zero di un segnale sinusoidale

HESEOI ex1_SampleHold Rt _ ._||:I|l<_[
Eule Edit !iew ilmulabon Fgrmat Tools Help
| HSIJ@E}EJ-P:V?P'“ | 4 'IBJ [Norma! :JI
, 1
Y ‘
‘Ur ..-'J—LL Scope
Sine Wave Zero-Ordar
Hold
gimout
i To Workspace
Ready {100% lode4s 4
Parametri:
Sine wave:
f frequenza in Hz
fi fase in gradi, rispetto all’istante t =0
Zero-Order Hold:
Ts tempo di campionamento in s

File di inizializzazione e Callback:
init_ex1.m

[ Editor - H:\HP-D\Lavora\Didattica\Did 2012\01NKXNE - il conves
Fle Edt Text Go Cel Tpols Depug Desktop Window Help e x

DO 6B o9 - [Meawfifp--] *0<]
Bl - xR x| %0,

s "
2 % File name: [ init sim.m :

<) % Dascxlptlun datﬁ fc:u: ,,umulatlcm lnltlallzarmrp L

4 2 - o o

5 o

6 '%% exl .. Samp].e ami Hold

Pyt £ = 50: % Hz

87 fi = 0; 5 deg

9= Ts = 1le-3; % =3

10

f_:__i!t__,skn.m xl plot_od#l.m xl_ Eu}_gtt_@:_ti.r_:}_xibode_anfder.ﬁ: xj zero_hold.m xilint_-)_
| script tn 't~ G 1 [OVR

Va eseguito prima del run simulation. Per questo si usa

1
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O1NKXNC — Controllo digitale di azionamenti e convertitori
ESE1 -7 marzo 2012

ESERCIZIO

Mantenendo costante la frequenza di ingresso, verificare I'effetto del tempo di campionamento sulla
ampiezza fondamentale del segnale campionato

Verificare in particolare la condizione limite del teorema di Shannon (Ts = 0.5 * 1/f)

Ripetere le stesse prove con una fase (fi) diversa da zero e valutare quando la fase ha effetto sulla
fondamentale e quando no
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C:\Documents and Se...\DC motor ctrl Va.c 1 of 7

; /i ________________________________________________________________________ * /
/* File: DC motor ctrl Va.c */
/* */
/* Description: */
/* */
/wAh,_“mwﬂ_m”_mWA“N”,ﬁwnw_dﬁw~-,w*,»w;uwu4m_-wmw__dn_mw_mmmm,_w_-ﬁ“__wa,*/
/* Motor data: */
/* MotorData DC.h " */
R —— ;____*/
/* Date: 01.03.2012 */
/* Author: GP */
/ K e e e e e e e e e e e e e e e e * /
/* Status: tested on dspace */
/* dspace reminders: */
/* 1. add State = ERROR in mdlInitializeConditions * /
/* 2. add if (State != DRIVE INIT) in iabcs calculation */
/ K o o o e o i e et e et o o ot o 2o o o e e et o e e ot ot o e s o e e 2 o e b e o i e o e e o e e o e */
S_FUNCTION NAME DC_motor ctrl Va
#define S _FUNCTION_ LEVEL 2

fine U(element) (*uPtrs[element])
-0 A 'y A | :
; e e . grevare slmetroch. W @ A
K lude "simstruc.h" —» LQ{V\QHL;; W C(kjes-l-« Pt — ado pew
iirotude <math.h> AN eopice. A L
oy waice _ Akac
' = (= ‘,'\" 0 gL 8 :{\ R R e
#e ne DC 1 (Yﬂecﬂéﬁﬂjll .

1ciude "include\User data types.h"
pndeiiblebald §

clud

clude "include\Constants.h"
»lude "include\Variables.h"

. T o
e "include\User_Macros.h"

e -

‘lude "include\MotorControl.h"

1 NINPUTS 11
> NOUTPUTS 13

"include\MotorData DC.h" —>eclache {Q\&%ﬁ 4\ﬁ3

)& MOTOR  DC —_—,

- —gﬂmw%v\ Ao LD

L .
che :> WAS O A (i:-.jr\

ot ("J\'

1 CTRL_TYPE (mxGetPr (ssGetSFcnParam(S,0)) [0]) /*

fine

efine ACCEL (mxGetPr (ssGetSFenParam(S, 1)) [0]) /*
ine KPF (mxGetPr (ssGetSFcnkParam(S,2)) [0])
KIF (meetPr(ssGetSFcnParém(S,3))[O])
: KPA (mxGetPr (ssGetSFcnParam(S,4)) [0])
KIA (mxGetPr (ssGetSFcnParam(S,5)) [0])
> KPW (mxGetPr (ssGetSFcnParam(S,6)) [0])

\
/

1 1
\ J\,«_;:JT‘;J "'3..

A korew®

L =t hJU-J'}

control

type - not USED */

speed ramp (rpm/s) */

/*  kp -
/% ki~

/*  kp -

/* kp -

field control¥
field control¢
armature control¥
armature controle

speed control¥
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29/03/12 11.14 F:\2012-03-29 - ESE3\DC motor ctrl Va.c 3 0of 7
// copy parameters into variables Q&ih\“}qﬁﬁﬂ=

accel = ACCEL * rpm2rad * Ts; // NEVER ADJUST SCALE FACTORS IN psp¥ 1 yA' ‘-ﬁ’i:‘.-i,a
IMPLEMENTATION! ! ! coLa otAS
hortdta =00,

CrtRegParams f.kp = KPF; ._.;;Ezmgnz,&fHAka”hé 3 ::_

- - o gt b ; | U)o vl (G
CrtRegParams_f.ki = KIF*Ts; Ahe SR RN "3”“ﬂ“f:i , RPN
CrtRegParams_a.kp = KPA; ok 7 PR Apacatee © —e o i
CrtRegParams_a.ki = KIA*Ts; '103 = Nt
SpeedRegParams.kP = KPW; e ;igko.%ijPQ
SpeedRegParams. ki = KIW*Ts; h

N b Voo kaka fe Ol [ s-€ |
' o —_— Unéyﬂhuﬁhiﬂ"ﬁggulmaljpﬂﬂnhﬂi i i sl
input.chO ﬁ\lg_(/O ; =l - 1 ch & on akto daks %%
input.chl  =U(1); , Vot BT ,
input.ch? =0(2); . W\%m-oﬂjlvl}c Uaugkﬂti:of@kbLQ
?\: '}G‘GJ&‘J&:}—L W U, U’d““. "&‘)l‘f"" P‘;Lu ‘:‘3 N
if (State {= WAKE_UP) O w1 oo Sbo o por ae Vo
{ vakaloll dag i @k . Lo potdein
. . _ . . D W ol Crie S MR Qe ;
1abcs.a’ —1npgt.ch0’offseti;n.qho, Loyt E*OU*rJ?QH&}*
iabcs.b =input.chl-offset in.chl; oo 00
iabcs.c “=input.ch2-offset in.ch2; =
}
ide = U(3)i7 -
vdc =U(4);.
omega m = rpm2rad * U(5);
omega_ref in = rpm2rad * U(6);

// dSPACE CONTROL PANEL (Go - Erx - Restart)

if (State == ERROR)

Restart = U(8); // control panel
if (State == STOP)

Go = U(9); // control panel
else

Go = 0;
Err = U(10); // control panel
//Filter for the speed

omega m_filt = Filter(omega_m,cmega m_ filt,Kfilt 25);
//Filter for the dc link voltage
vdc_filt = Filter (vdc,vdc filt,Kfilt 25);

//Current protection
CurrentProtection() ;

// State machine (start-up buttons: Reset - Err - Go)
switch (State)
{
// Operating states:
// ERROR: error state (default)
// WAKE UP: preliminary operations, after RESTART

/7
//

STOP:
START:

everything ok, switch zero voltage

motor control
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29/03/12 11.14 F:\2012-03-29 - ESE3\DC motor ctrl Va.c 5 0f 7
break;
case STOP:

pwm_stop = 0.0;
InitVarCtrl();

//H-brodge modulates 50-50

duty abc.a=0.5;

duty abc.b=0.5;

// Excitation chopper modulates ZERO
duty abc.c=0.0;

if (Go > ONE_HALF)
State = START;

break;

case START:

// FIELD CURRENT CONTROL
// Ignore everything during excitation start-up
if ref = U(T); ‘
if (start_counter<START FLUX)
{ )
omega ref ramp = 0.; -
va ref = 0.;
start counter++;

if (vde>0.25)

vdc_inv = 1/vdc;

else
// avoid division by zero
vdc_inv=0;

//Error computation
if error = if ref - iabcs.c;
vc = CrtRegParams f.kp * if error;
if (ve>vde)
ve=vdc;

//Limit of the integral part
int lim = vdec - ve;

//Integral part
integral f+=CrtRegParams_f.ki*if error;

//Saturation of the integral part
if (integral f>int lim)

integral f=int lim;

//Output computation
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