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*hckdk REGULATION SYMCHROME DE WITESSE Adokk
*% CALCUL DES COEFFICIENTS Ko ET MWu DU REGULATEUR *&

10 “1l=2= données du moteur sont en unites SI:VM=304:W=314:R=1.65
20 L=0.04:J=0.022:Cp=0.207:f=0.00535:K=0.5182:T=0.01

20 “le point de fonctionnement est:IMPUT"PSIZ=",PSIZ

40 IMNPUT"GAMA=" ,GAaMA: INPUT"KSIZ2=" ,KE8I12:CE=3.14./180 P31 2=CEXPSI 2
20 GAMA=CEXGAMA KSI Z2=KES1 24K 6, 28/ (60xUM) 1 DE=LAWAR : DM=J%WA T

B0 C=RAKA(f*R) :A=1-2.14/DM+CH(DEX {1 -EXP{ -GaMa~DE) ) —GAM&)

7O B=CA{KSIZ-SIN(PSIZ2) ), {1-EXP{-GaMa-DE) ) /DM

80 “les poles choisie sont:INPUT"FI=",FI:INPUT"RO=",RO:FI=FI*CE
B0 PRI=EXP(-2*TACOS(FI xR0

100 SOZ=24,EXP{-TH*ROXCOS(FI ) )*COS{TAROXSIN{FI )

110 “les paramétres du régulateur sant:Ko=(A-PRZ)/E

120 Mu=s(1+PRZI-S0Z)} (A-PRZ):PRINT Kc,Nu:END

k%% REGULATION DE WITESSE AVEC BOUCLE INTERME DE COURANT ik
#%% CALCUL DES COEFFICIENTS K1,KZ2 ET Mu DU REGULATEUR 4k

10 “les données du moteur sont:UM=304;W=314:R=1.65:L=0.04:J=0.022
20 Cp=0.207:K=0.518:T=0,01:f=0.0055

20 “le point de foenctionnement est:INPUT"PSIZ=",PSIZ

40 INPUT"GAMA=" , GAaMa: INPUT"KSIZ2=" K5I 2:CE=53.14/180: P51 2=FPE] 24 CE
30 GAMA=GAMAKXCE tKSIZ2=KEIBkKkE ., 28/ E04UM) : DE=LAWAR : DM=J4LAT

B0 C=RAKA(RAT ) BT=(KEI2-SIM(PSI2) )X (1 -EXP({ -GAMS/DE) ) : GO=CABT. DM
70 AF=-GAMA+DEX (1 -EXP( -GAMA/DE) ) 1 S0=1+CkAF /DM : INPUT"FI=" ,F1

80 FI=FI*CE:INPUT"RO=",RO:PREZ=EXP(2*COS(FI)XROXT)

90 SUZ=24EXP{COS(FI}*ROXT)XKCOS{ROATASINIFI))

100 “les parametres du régulsateur sont:Kl=S0/(AFAGO-BTAS0}

110 KZ=DM*(1-PRZ)/C:Nu=(S0Z-2)/(PRZ-1)-1:PRINT K1 ,KZ,Nu:END

kkkkkdkkdohkk REGULATION ASYNCHROME DE VITESSE kkodkkdhkkk
*kk CALCUL DES COEFFICIENTS KI1,K2 ET K3 DU REGULATEUR ok

10 “les données du moteur sonti:VM=304:W=314:R=1.65:0L=0.04:J=0.022
20 Cp=0.207:K=0.518:T=0.01:f=0.,0055:C=K"2/(R*xf) :DE=L*d R : DM=L*W R
30 KSIlc=R*kCp/(K&UM):le point de fonctionnement est:

40 INPUT"PSIZ=",PSI2: INPUT"GAMA=" ,GAMA: INPUT"KSI2=" K512

S0 INPUT"FI=",FI:INPUT"RO=",R0O:CE=3.14/120:PSI2=PSI2*xCE:FI=FI*CE
60 GAMA=GAMAFCE 1 KSIZ2=KSI 246, 28% K/ ( S0xUM)

70 AFa=-GAMA+DEX (1 -EXP{ -GAMA/DE) ) 1 50=1+4+(C*AFA-3.14) DM

80 BAT=(KSIZ2-SIN(PSI2))*(1-EXP{(-GAMA/DE)):G1=(K3I2+C*xKSI1c) /DM

90 GO=Gl+CkBTA/DM:PRZ=EXP(2*COS(FI)*XROXT)

100 SOZ=2X%EXP{COS(FI)*ROKT IXCOS(ROXSIN(FI)I*T) :U1=14+50-502Z:'3=0

110 V2=50-PRZ:TO=G0"2-G1*GO*(1+S0)+50*xG1~2:L1=6G0"2/T0Q:L2=-G1*G0/TQ
120 L4=(G1l*50-(1+S0)*G0 ) TO:L5=G0/TO:L7=S0%G0/TO:L2=-S0xG0/TO

130 MU=LI+AVI+HL2AY2:RR=LGAVIHLEXVZ i SIG=L7AVLI+LEXZ

140 “les paramétres du régulateur sont:K1=({MUKRR-SIG)./{1+MU)Y 1 KI=MU
130 K2=(RR+SIG)/ {MUXRR-SIG) :PRINT K1,K2,K3:END
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kkddkkk REGULATION SYNCHRONE DE WITESSE Akkskhk

** PROGRAMME DE SIMULATION DE WITESSE %%

GOSUB 200
DIM X0¢2):DIM C(2):DIM C1(2):DIM C2(2):DIM X(2):DIM C3(2)
DIM C4(2):UM=304:W=314:R=1.65:L=0.04:J=0.022:F=0.0055
T=0.207:H=0.1:AF=128:K=0.518:=1500:UR=1510:
LOCATE 1,20:INPUT"Ke=",Kc:LOCATE 1,35:INPUT"NU=" ,NU:AF=128
Y=1500:VR=1510 :AF=AF*3.14/180:CTE=6, 28/ 60 :V=UCTE : VR=URKCTE
U=AF/Ke+KAU UM X0 (2) =V tN=0 :NO=N
X0¢1)=0:AE=AF
GOSUB 280:FOR I=1 TO 2:CL1¢I)=C(I)HH:X(I)=X0CI)+C1LI)/2:NEXT I
AE=AE+H/2:GOSUB 280:FOR I=1 TO 2:C2(I)=HXC(I) . -
X(1)=X0(I1)+C2(1)/2:NEXT I:GOSUB 280:FOR I=1 TO 2
C3(I1)=HkC(I)sX(I)=X0(I)+CI(I) :NEXT I:AE=AE+H/2:GOSUB 280
FOR I=1 TO 2:C4(1)=H*C(I)
XOI)=XO0(I)+(CLCI)+2*kC2(1)+24%CR(1)4CE( 1)) /6 :NEXT I
FOR I=1 TO 2:X0CI)=X(I):NEXT I:IF X(I)>=0 THEN 80:AE=AE-H/2
GOSUB 210:1F 2703AE THEN 160:AE=AE*3.14/180
L=LHN L R (UR =X 2) ) /UM s AF =K ok ( U—KxX ( 2) /UM)
GOSUB 210:1F (AF+3.14)>AE THEN 180
LINE (NO,V-157)—(N,X(2)-157) :NO=N:V=X(2) :N=N+1
IF 303N THEN 70:GOTO 40:END
*SUBROUTINE : GOSUB 270:C1(2)=HkC(2) :X(2)=X0(2)+C1(2)/2
AE=AE+H/2:1GOSUR 270 :C2(2)=HkC(2) 1X(20=X0{2)+C2(2) /2
GOSUBR 270:C3(2)=H4C(2) :X(2)=X0(2)+C3(2) :AE=AE+H/2:GOSUB 27
CA(2)=H*C(2) :X(2)=X0(2)+(CL(2)+2*kC2(2)+2%kCI(2)+C4(2))/E
KO(2)=X(2) :AE=AE*180/3.14:RETURN
“SUBROUTINE : CC2)=( —F*X{ 2) =T )/ ( J*l) : RETURN
*SUBROUTINE : C{1)=(UMKSIN(AE) =R (1) —KKkX{2) ) 1 ( Lkl)
C{21=CKAX (L) —FAX(2) =T)/( JH) s RETURN
CLS:¥MAX=30 : YMAX=1.5:SCREEN 3:VIEW (50,50)-(550,300)
WINDOW (0,0)=(XMAX,YMAX) sLINE (0,0)—(XMAX,0)
LINE 0,0)-(0,YMAX) :RETURN
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20 Fkdokdkdodeokdddk TRACE DU LIEU DYEVANS POUR REGULATION etk
30 Adddobdedddokdokddhohkkh SYNCHRONE DE VITESSE dkkdkdsbdohdhdddhdkkhkikhhd
40 UM=304:H=314:R=1.65:L=0.04:K=0.518:J=0.,022:f=0.0055:Cp=0.207
30 DE=LAW/R:DM=JkW/f :C=K"2/(R*f ) :CE=3.14/180: INPUT"PSI2=",PSIZ2

80 INPUT"GAMA=",GAMA:PSI2=PSI2%CE: GAMA=GAMAXCE : INPUT"KSI2=",K5I2
70 KSIZ2=KSI2kE.28%K (&0*xUM) :CLS:GOSUB 210

80 FOR TETA=0 TO &.28 STEP &.28-1000

30 X=COS(TETA):Y=SIN(TETA) :PSET (X,Y):NEXT TETA

100 FOR P=0 TO 3200 STEP 2

110 REL=EXP(0.01%P*C0OS(2.355) )*%C0S(0.014PXSIN(2.355))

120 IM=EXP(0.01%PX*COS(2.355))*SIN(Q0.01*xPASIN(Z.355))

130 PSET (REL,IM):PSET(REL,—IM):NEXT P :

140 A=1-3.14/DM+CH(DEX({1-EXP(-GAMA/DE) ) —G&M&) ~DM

130 LOCATE 1,3:INPUT"Kec=":FOR MNu=0 TO 20 STEF 0.05

160 B=Cx(KSIZ2-SIN(PSI2))*{1-EXP{-GAMA/DE) )./DM

170 Q=1-MNu*B*xKct+A-BxKc:S5=A-BXKc:DETA=0*2-4%5:IF DETA >0 THEN 130
180 ZR=Q/2:ZI1=SQR(-DETA)/2:PSET (ZR,ZI):PSET (ZR,-ZI1):G0TO 200
1920 ZR=Q/2:ZI=SQR(DETA) :PSET (ZR+ZI,0):PSET(ZR-ZI)

200 MEXT Nu:GOTO 150

210 CLS:XMAaX=1.5:YMAX=1.5:SCREEN 3:VIEW (0,0)-(400,350)

220 WINDOW (=XMaX, -YMAaX)—(XMAX ,YMAX) tFOR I=—XMAX TO ¥MaX STEP 0.1
230 LINE (I,-YMAX/400)—-C1,YMAX/400) :NEXT 1

240 FOR I=-YMAX TO YMAX STEP 0.1:LINE (-XMAX/400,I)-(XMaX 400,1)
230 NEXT I:LOCATE 23,10:PRINT"tracé du lieu dfEVANS"

260 LOCATE 12,51:PRINT"réel":LOCATE 1,28:PRINT"Im"

270 LOCATE 12,7:PRINT"-1":LOCATE 12,43:PRINT"1"

280 LOCATE 23,21:PRINT"(lieu des racines)" :RETURN

10 Aedededodedodkdkedh ookt oo oo she oo she s oo ke e e ohe e e he e e e s e e she e she e e she e e e she e e e e e Aok
20 Fkkdokkdokdokkdkdh REGULATION ASYNCHRONE DE WITESSE dkdokdkdkkhhhdhhi
B i L L L e
40 UM=304:R=1.65:L=0.04:K=0.518:J=0,022:Cp=0.207:f=0.0055:W=314
20 T=0.01:DE=L*W/R:DM=JkW/f : KSI1lec=R*kCp/ (KXUM) :C=K"~2/(R*f )

60 INPUT"PEIZ=",PSIZ:INPUT"GAMA=" ,GAMa: INPUT"KSI2=",KSIZ2

70 CE=3.14/180:6GAMA=GAMAXCE::PSI 2=PSI2*CE: K51 2=KSI2%&, 28%K. { 60%UM)
20 GOSUE 180 :AFA=-GAMA+DEX(1-EXP(-GAMA/DE) ) 1S0=1+(C*aFA-2.14)."DM
30 BTA=(KSI2-SIN(PSIZ2))*(1-EXP{-GAMA/DE) ) :G1=(KSI2+C*KSI1lc) DM
100 GO=G1l+BTAXC/DM ]

110 LOCATE 1,23:INPUT"K2=",K2:F0OR K3=0 TO 2 STEP 0.005

120 KI=S0*K3/(GO*k(K2*K3-1)) :A=K3-1-SO+K1*xG1*x(1+K2)

130 B=S50-(1+50)kK3+KIAkGIX,(K2K,KI-1)-K1*GO*({1+K2) :DETA=A"2-4*E

140 IF DETA>0 THEN 1&0

130 ZR=-A/2:Z1=SQR(-DETA)/2:PSET (ZR,ZI):PSET (ZR,-ZI):G0TO 170
160 ZR=-A/2:Z1=SQR(DETA) /2:PSET (ZR+Z1,0):PSET (ZR-ZI,0)

170 NEXT K3:G0TO 110 ;

120 CLS:XMAX=1.5:YMAX=1.5:SCREEN 3:VIEW (0,0)-(400,350)

130 WINDOW (—XMAX, -YMAX) —(XMaX ,YMAX) :FOR I=-xXM@ax TO XMaX STEP 0.1
200 LINE (I,-YMAXA400)-(1,YMAXA/400) :MNEXT 1

210 FOR I=-YMAX TO YMAX STEP 0.1 :LINE(=XMAX,I)—(xXMAX,I1):NEXT I
220 FOR TETA=0 TP 6.28 STEP &.28-1000:X=COS(TETA) :Y=SIN(TETA)

230 PSET (x,Y):NEXT TETA:FOR P=0 TO 200 STEP 2

240 REL=EXP(T*PXxCOS(2.255) )XCO2(T*PASIN(2.355))

230 IM=EXP(T*P*COS(2.355) )*SIN(T*PXSIN(2.355)) :PSET(REL,IM)

260 PSET(REL ,-IM) :RETURN

SR o
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UM=204:K=0.518:R=1.65:L=0.04:J=0.022:Cp=0.207:f=0.0055:W=314
INPUT"PSIZ=",PSI2: INPUT"GAMA=" ,GAMA : INPUT"KSI2=",K5I2
CE=3.14/180:GAMA=GAMAXCE:PSI2=PSI2*CE:KSI2=K5I2%6 . 284K/ { 60xUM}
BT=({KSI2-SIN(PSIZ2) )& (1-EXP{-GAMADE} ) :GOSUEB 220
AF=-GAMA+DEX (1 -EXP{ -GAMA/DE) ) : GO=C*BT./DM: SO=1+C*AF /DM
K1=50/(AF*G0-BT*S50) :FOR TETA=0 TO 5.28-1000:X=COS(TETA)
Y=SIM({TETA) :PSET (X,Y):NEXT TETA:FOR P=0 TO 500 STEP 2
REL=EXP(0.01%P*xC0S(2.3535) )*COS(0.01*P*SIN(2.355))
IM=EXP(0.01%P*xC0S(2.355) )*SIN(D.01%P*SIN(2.355) )

PSET (REL,IM):PSET (REL,-—IM):NEXT P

INPUT"KZ2=" ,K2:FOR Nu=0 TO 20 STEP 0.0S5
Q=24+S0+K1*xBTH+GOKKIKKZ2,(1+Nu)
S=1+2KS0+K1IABTHEL X (BTHSO0-AFXGO)+K1AKZXG0: DETA=0"2-94%S

IF DETA>0 THEN 200

ZR=0/2:Z1=50QR(-DETA) : PSET (ZR,ZI1):PSET (ZR,-ZI):60T0O 210
ZR=Q/2:ZI=5QR(DETA) : PSET (ZR+ZI,0):PSET (ZR-ZI,0}

NEXT Nu:GOTO 150

CLS:XMAX=1.5:YMAaX=1.5:SCREEN Z:VIEW (0,0)-(400,350)

WINDOW (—>MaX, =YMaX ) — (XMAX , YMAX)

FOR I=-XMAaX TO XMAX STEP 0.1

LINE (I,-YMAX/400)-(I,YMAX/400) :NEXT 1

FOR I=-YMaxX TO YMAX STEP 0.1

LINE (-XMAX-400,I)-(XMAX7400,1I) :NEXT I

LOCATE 1,24:PRINT"Im":LOCATE 12,50 :PRINT"réel”

LOCATE 23,10:PRINT"trageé du lieu d'EVANS (lieu des racines)”
LOCATE 12,7:PRINT"-1"

LOCATE 12,43:PRINT"1":RETURN

- b—:,‘L..



Blblinra_ Fhfe,

1) k. Benhamsza : Idenh_flca\ron et commande numern?ue
divecte par monochp d'un moteur a courant
con liau

2)A. €L H&Fnawj - J.F Rubry ~ Fischer: RaPPor!: d'activile de
L‘egrlu.Pc de vecherche . Comwmande an‘ﬂoﬂ“l“"
ek numémquc des machunes e!ecﬁ«mciucs

3)JL. Duarte _K. Ben ham3a - J.F Aubry— J.P Lows : Digital
incemental sf::eccl contrel of D.Cc motor

drives Jed b? +hyrts+ors
14) R,Fem”el: : Commande de wlgsce ek opfimuation enmgeb.?ue

par (muopro@sseny

5) chauprade : Commande electromqu des moteurs a

touramk conbinu

é) P. Naglin : F\u+omatx11ua . Calewd aﬂgebmc,ue

# Y Se_uelj : S\is-‘-émes ek asservisement Jinoaine
3) Buhler Elec{:r‘ovu,que do. C,Ommb.no)e et de regtﬂﬁe

.__58_#






