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DC-test Vpe=95V Ipe =3.724 A Y - connection
No-Load test Vg =220V/Ph |1y =384 A P, = 119W/Ph
Lock roter test | V, =39V/Ph I, =7.8A P, = 181.33W/Ph
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2.2 9717 No-load test:

R, iX
s I8, -
Ty Vo
Vi I,
E| Ry

AN 1.2 2950 UINADU No-load test

( R, - UNU core losses + dynamic friction lossess + windage losses)

Pf = i
Vidy
119
Pf

= m =0.14 lagging
0, =tan™'(0.14) = 82

M31E Vy=E +7V,

s E =V, +(-7,)

Unduaam v, 928gsEHIN 23 iesiduven V, Tufifiezinm Vv, Yssuna

3% mTEarum vV, Sumiy 6.6 V

910 AADS IABZUATY (vector diagrame)
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11520)
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B =180— (82— 42) =140
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AN .4 29958 UmM IUURE Lock -rotor

911 Equivalent circuit Y94 Lock -rotor test

N3N V=39V, [ .= 7.8 A, P = 181.33W

INS1ZRYY R =



R o0ss L lmsa
78?
Vie
Z‘L(' - IL(‘
3o
T 784

(X, +X,)=Z}c - (R; + R))*
= /57 = (2.9804)* =4.0146 Q

4.0146 - g
27 x50

mseavy L, = 0012800037 = 0.0091 H

= o 4 Y o =4 2 o
asUmnumesailylumsiiassimail

NI L+L, =

R, = 12755 Q
R, = 17049 Q
L, = 0.0037H
L, = 00091 H
L, = 001799 H

Ly = L, +L,_ =0.1836H
L' =L, +L_ =01890H
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VINGAT F=p,0v

N30 F= p,(Av)v

w30 F = 4v?

1 v=w,R

daru F = pAR’ o]

g T, =FR

e T, = p(4, + 4, R0}

' 4 2 4 2 2 3
INUAT A, =7.4x10 m, A;=1.85x10 m,R=55x10 m, p=1.29 Kg/m

v & ; 2 2 3.2
oy T, =8 (1.29 Kg/m )(7.4+1.85)10 m" (5.5x10 m () ,
6 2 2
T, =1.5882x10 o, N-m-rad
2 cm |\'1‘7cm 2cm | ‘l.? cm
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T =27(181x107 :
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1.2 TsunsunsdiadmatuaNeae s
CLS
DEFDBL A-Z

REM otk s ok ok oot koo ok o
1y

REM "Constant values and Parameters”

REM o o ok sk o e e e e ke 3k ok ot o ok skok ok sk ok koo ook

r=0:¢c=700* .000001

REM e 3k sk s sk 3k ok sk sk sk s ok R ol o sk ke R kR e R R R R R R R R
rs = 1.2755: r = 1.7049
Lls = .0037: Llr = .0091: Im = .1799
p=4:jm=.113964: tf = 1.5882 * ,000001

RIEM ko ok s s koo sk ok ok sk ok ok oo o ok o

REM  "Steady State Condition"
REM hkkkdkkhkkk kxR rrrkhk kR ke kn
n=1500: vi=380: il =42
f=50
wr=(2*(22/7)*(n/60)) *(p/2)
wW=2% Q21T *f
Is=Lls + lm: Ir=Lir + Im
REM whkkkokhkkkk ik kkkkkkkckkkk kR kkkkk
vas = vl / 1.732: vbs = vl / 1.732
ias = il: ibs =il
vgs = vas: igs = ias
vds = (-2 * vbs - vgs) / 1.732
ids = (-2 * ibs - igs) / 1.732
REM s ¢ s e Sl 3 o e s e e ok ke e o e e ok ofe ok ke e e e e ok of ok e e
idr = (vas - rs * 1gs - w * (Lls + Im) * ids) /
(w * lm)
igr = (vds - rs * ids - w * (Lls + Im) * igs) /

(w * Im)

REM EE PSSR RS E R LR s R EE RS S E R ST

PRINT USING "###t.##" TAB(10); . TAB(20)
:n; 'TAB(30); idr; TAB(40); igr; TAB(50); ids;
TAB(60); 1gs
REM FkkwkpckRkk Rk kR mp ke kR kR kR Rk

al = -mr [ I

el =(375*(pA2)*Im)/jm:e2=(tl*p)/
2*%im
R_EM hkkk kR kR ke mk ko kR kR kR

h=.00l:t=0:ts=.1: tcb=1ts + 4: toc =
teb + .005:

tsc = toc + 1

REM s s 8¢ e 3 ok ok ok e R ke ke e ke ok e R Sk Rk AR R K R R ok R

REM initial condition

RIEIV ks s e s s e e ko ko o o K o K 0K
il = idr+(Im/lr)*ids: i2 = iqr+(Im/lr)*igs:
ve=0:ic=0sc=0

REM hkkckkk ok ko kR Rk k Rk Rk Rk Rk Rk Rk R

DO

FOR i

1 TO 100

k1l =h* (al *il - wr = 12)

ki2 =h * (wr * il +al *i2)

ml =h* (-e2 * (wr * 2))

k21 =h * (al * (i1 + k11 /2)-(wr+ml /2)
* (12 + k12 / 2))

k22=h*((wr+ml/2)*(l +k11/2)+
al * (i2+kl2/2)

m2=h*(-e2 * ((wr+ml/2)"2)
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k3l =h*(al * (il +k21/2)-(wr+m2/2)
* (2 + k22 /2)

kK32 =h*((wr+m2/2)* (il +k21/2) +
al * (i2 + k22 /2))

m3=h*(-e2* ((wr+m2/2)"2))

k41 =h* (al * (il +k31) - (wr + m3) * (i2
+ k32))

k42 = h * ((wr + m3) * (il + k31) + al * (i2
+ k32))

md =h * (-e2 * ((wr + m3) * 2))

il=1il +(kll+2*k21 +2* k31 +kd41) /6
2=2+(kl12+2*k22+2*k32+k42)/6
wr=wr+(ml+2*m2+2*m3+md)/6
n={(60*wn /(44 /TN /(p/2)
idr = il
igr = i2
t=t+h
ids = 0:igs = 0
[F i =4 THEN GOTO pm
NEXT
pm:

PRINT USING "####.##", TAB(10);, ;TAB
(20); n; TAB(30); idr; TAB(40); iqr; TAB(50);
ids; TAB(60); igs

IF t > 1s THEN EXIT DO
LOOP

REM afe 3 ke o e o o 3 3k e o e ok 0 sk sk s sk ok ke e e e ok e ke ke ok ok ok ok

REM "Single Capacitor Self Exited"
REM dhkkokk ok k sk k ok kk ok ke ke Rk kR ok ok
k=1-lmA2/(s*In
bl=-1/(2*k*c*Ilsk:b2=-(15+1/2)/
(k *Is)
b3=(r*Iim)/(k*Is*Ir): bd=Im/ (k * Is)
cl=lm/Q*k¥*c*ls*Ir)ic2Z=((rs +r
[2)*1m)/ (k *Is * Ir)
d=-r/(k*Irhicd=-1/k
dl=lm/Ind2=-r/lIr
REM o e 2 e sk ok e ok e 3 ofe 3 o e sk e ok ok e ok ke o ke ok ok o ke ke ok sk sk kR Ok
X2 = ids: x3 = idr: x4 = igr
REM s 3 s ok sk sl e o ik ok e e e i ok ok 35 ok e 3 3k e 3k ke 3k 3k ok ke sl ofe ke ke ok
DO
kIl =h* (x2)
kl12=h* (bl *X1 +b2*x2+Db3*x3+bd
* x4 * wr)
kiI3=h*(cl*Xl+c2*x2+c3*x3+c4
* x4 * wr)
kl4 =h * (d]l * x2 * wr + x3 * wr + d2 * x4)

klS=h*(-el *x2*x4-e2* (wrhr2)

k21 =h*(x2 +kl12/2) k22=h* (bl *
(XL +Kk11/2)+b2*(x2 +kl2/2)+ b3 * (x3
+kI13/2)+b4 * (x4 +kl4/2) * (wr+kl5/
2)

k23 =h*(cl * (X1 +kI1/2)+c2* (x2+
kKI2/2) +c3 * (x3 +k13/2) +c4 * (x4 +kl4
/2y * (wr +klI5/2)
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k24 = h * (d1 * (x2 + k12 /2) * (wr+k15/
2)+ (x3+Kk13/2) *(wr+kl15/2)+d2 * (x4

+ k14 [ 2))

K25=h*(-el * (x2+kl2/2)* (x4 +kl14/
2)-e2 * ((wr+Kk15/2)12))

k3l =h* (x2+k22/2)

k32 =h* (bl * (X1 + k21 /2)+ b2 * (x2 +
k22 /2) + b3 * (x3 + k23 /2) + b4 * (x4 + k24
/2y * (wr+ K25/ 2))

K33 =h*(cl * (X1 +k21/2)+c2*(x2+
k22 /2) +c3* (x3 +k23/2) +c4 * (x4 + k24
[ 2)* (wr + K25/ 2))

k3d=h=*(dl * (x2+k22/2) * (wr+ K25/
)+ (x3+K23/2) = (wr+ K25/2)+d2 * (x4
+ k24 / 2))

K35 =h*(-el * (x2+k22/2) * (x4 + k24 /

2)-e2 * ((wr+ K25/2)42))

k4l =h * (x2 + k32)

k42 =h * (bl * (X1 + k31) + b2 * (x2 + k32)
+ b3 * (x3 +k33) + b4 * (x4 + k34) * (wr +
K35))

k43 =h * (cl * (X1 + k31) + c2 * (x2 + k32)
+ 03 % (x3 4+ k33) 4+ ¢4 * (x4 + k34) * (wr +

K35))

k44 = h * (d] * (x2 + k32) * (wr + K35) +
(x3 + k33) * (wr + K35) + d2 * (x4 + k34))

K45 = h * (-el * (x2 + k32) * (x4 + k34) - €2
* ((wr + K35) 4 2))

X1 =X1+(kll+2*k21 +2 * k31 +k41) /6
x2=x2+(kl2+2*k22+2* k32 +k42)/6
x3=x3+(kl3+2*Kk23+2*k33+k43)/6
x4 = x4 +(kl4+2 % k24 +2 * k34 + kd44) / 6
pre:

PRINT USING "#### ##". TAB(10); t TAB(20)
:n; "TAB(30); x3; TAB(40); x4; TAB(50); x2;
TAB(60); 1gs

IF t > teb THEN EXIT DO
LOOP

REM 4o o s e e o ok e ok ok ofe ok ok e e ok ke sk ok e ok ok ke ok ol sk sk sk ek

REM Open Circuit Capacitor

REM kR kR kR kR kR kk Rk
al = -rr / (Im + Llr):
REM kR kg ke Rk ko kR Rk R ke Rk kR
REM imitial condition
il = x2+(Ilm/Ir)*x3: iqr = x4

REM sk 3 S s e ok e o o S ok ok o ok ofe B ok ok e ske ke ke e e s sk ok sk sk R sk s ok
DO

k1l =h * (al *il - wr * igr)

k12 = h* (wr * il + al * igr)

ml =h * (-e2 * (wr ~ 2))
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K2l =h*q@al * (il +kt1/2) - (wr+ml/2)
*(igr + k12 /2))

2=h*(wr+ml/2)* (il +kl1/2)+
al * (igr + k12 /20

m2=h*(-e2 * {{wr+ml/2)72)

k31 =h *(al * (il +Kk21/2) - (wr+m2/2)
* (iqr + k22 / 2))

k32 =h * ((wr+m2 /D * (il +k21/2)+
al * (igr + k22 /2))

m3=h*(-e2 *((wr+=m2/2)"2)

k4l =h * (al * (il + k31) - (wr + m3) * (igr
+ k32))

k42 = h * ((wr + m3) = il + k31) +al * (igr
+ k32))

md =h * (-e2 * ((wr + m3) » 2))

il =1l +(kll +2% k2l =2*%k31 +k41)/6
iqr = iqr + (k12 = 2 * k22 + 2 * k32 + k42) / 6
wr=wr-=ml+2*m2+2*m3+-md)/6

n=((60*wr /(44 /T /(p/2)

dr =il
t=t+h
ids=0:ys =0

PRINT USING "####. 54" TAB(10); tTAB
(20%; n: "TAB(30); idr: TAB(40); igr: TAB(50);
1ds: TAB(60); 1gs;

[F t > toc THEN EXIT DO
LOOP

[RIEIA e o e i s s e sk ok o 3 e s of 2 e e e e el e e e o

REM Short Circuit All Leads

74

REV{ e 36 she B¢ e Se e e e e S 0 o ofe o ok ok o R s ok e R e o ke ofe ok om0 K
al=as/k*lsya2=dm*m/(k*ls*i

a3

"

mA2/ (ks *lnad=Im/ (k= ls)
bl=(Im*rs)/ k*ls=Itnb2=-rr/(k*In

b3

Aim/(k*lrpbd=-1"Kk
cl=-lmA2/(k*ls*Iricl=-Im/(k*ls)
d=-rsf(k*lspecd=im*m/k*ls *Iln
dl=Im/(k*lr:d2=1 K

d3=(m*rs)/ k*®ls=lrndd=-r/(k*Ir)

DO
FORi=1TO 100

ki1l =h* (al *ids+a2 ~idr=a3 *wr*
igs +ad * igr * wr)

k12 =h * (bl *ids + b2 = idr - b3 * igs *
wr + b4 * iqr * wr)

ki3 =h* (¢l *ids * wr—c2 = idr = wr +
¢3 *1gs + cd * igr)

kl4 =h *(dl = ids * wr = d2 * idr * wr +
d3 *1gs +d4 * g

ml =h = (el * (igs * idr - ids * igr) - €2 * (wr

A2

k21 =h * (al = (ids + k11 /2) +a2 * (idr +
kKI2/2)+ a3 *(wr+ml /2 *(igs + k13 /2) +
ad * (igr = k14 /2 * (wr—=ml [ 2))

k22 = h * (bl * fids = k11 /2) + b2 * (idr +

k12/2)+b3 *figs + kI3 /3) *(wr +ml /2)

+ b4 * (igr + k14 /2) * (wr =ml [ 2))
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K23 =h * (el * (ids + k11 /2) * (wr+ml/
N+e2 *(idr+kl12/ 2 * wr+ml/2)+c3*
(igs + k13 /2) + c4 * (igr = k14 / 2))

k24 = h * (dl * (ids = k11 /2) * (wr + ml /
2)+«d2 * (idr +kI12/2)* (wr+ml /2)+d3 *

(iqs + k13 /2) +d4 = (igr = k14 /2))

m2 =h * (el *((igs = k13 /2) * (idr + k12 /
2y - (ids + k11 /2) * (igr = k14 [ 2)) - e2 * ((wr

+ml /2) 1))

| k31 =h=*(al *(ds+k21/2)+a2 * (idr +
K22/ 2) + a3 * (wr+m2/ 2) * (igs + k23 / 2) +
ad * (igr + k24 / 2) * (wr = m2 / 2))

k32 = h * (bl * (ids = k21 / 2) + b2 * (idr +

k22 / 2) + b3 * (igs + k23 / 3) * (wr + m2 [ 2)
+b4* (iqr+ k24 /2y *iwr-m2/2)) K33 =
h*(cl*(ids+k21/2)* iwr+m2/2)+ec2*
{{idr + k22 / 2) * (wr + m2 / 2) +c3 * (igs + k23
[2) =cd * (igr + k24 / 2))

k34 = h * (dl * (ids + k21 / 2) * (wr + m2 /
2)+d2 % (idr+k22/2) * twr+m2/2)+d3*
figs + k23 / 2) + d4 * (igr - k24 / 2))

m3 =h * (el * ((igs ~ k23 / 2) * (idr + k22 /
2) - (ids + k21 /2) * (igr - k24 [ 2)) - &2 # ((wr
+m2/2)"2))

k4! = h * (al * (ids + k31) + a2 * (idr +

k32) + a3 * (wr+ m3) * (igs =+ k33) + ad * (igr

+ Kk34) * {wr + m3))

~
n

ka2 = h * (bl * (ids + k31) + b * (idr +
k32) + b3 * (igs + k33) * (wr = m3) + b4 * (igr
+k34) * (wr + m3))

kd3 = h * (el * (ids + k31) * (wr + m3) + ¢2
= (idr + k32) * (wr+ m3) = c¢3 * (igs + k33) +
cd * (igr = k34))

kd4 = h * (dl * (ids + k31) * (wr = m3) +
d2 * (idr + k32) * (wr + m3) +d3 * (igs + k33)

+ d4 * (igr + k34))

md =h * (el * ((igs + k33) * (idr - k32) -
(ids + k31) * (igr + k34)) - e2 * ((wr - m3) *
2N

ids = ids = (k11 =2 * k21 + 2 * k31 - k41)/ 6
idr=idr+ (k12 +2* k22 +2* k32 +k42)/6
igs =iqs + (k13 +2*k23 +2*k33 -k43)/6
igr = iqr + (k14 = 2 * k24 + 2 = k34 - kd4) / 6
wr=wr+(ml +2*m2+2*m3+md)/6
n=((60*wr)/ (44 /7)) /(pl2)

t=t+h

[F i = 1 THEN GOTO psc:

NEXT
psc:

PRINT USING "### ###3": TAB(10): tTAB
(20); n;TAB(30); idr; TAB(40); igr; TAB(50);
ids; TAB(60); igs;

[F t > tsc THEN EXIT DO

LOOP

END
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| port A=

vdf=INP(&H30A) l

!

vol=vdf*(5/256) ‘

out (&H300,&H0)
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vol=vdf*(5/256)

n=(1500/1.8y*vol
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1.4 TYsunsumIinaadduIAuoIADs

COLOR 2.1
CcLS
OUT &H303. &H80
inn:
CLS
' INPUT "Enter files name save data:", n$
IF n$ = "" OR n$ = " " THEN BEEP: GOTO
nn:
OPEN "¢ \¢7S5.0ut" FOR OUTPUT AS #2
aS ="q"
CLS
DO
OUT &H300, &HO
LOCATE 9, 25: PRINT "-ceremmecmmmmmmnnnnas s
LOCATE 10. 25: PRINT " Press a or ‘A’ to
start "
LOCATE 11, 25: PRINT "----meremmzmeocmoees !
aS = INKEYS
LOOP WHILE UCASES(aS) <> "A"
OUT &H300, &HFF
COLOR 3, 1
DO
OUT &H300, &HFF
vdf = INP(&H30A)
vol = vdf * (5 /256)
n = (1500 / 1.803) * vol
LOCATE 15, 20: PRINT " !
LOCATE 15, 25: PRINT vol. n
LOCATE 9. 25: PRINT "============="

LOCATE 10, 25: PRINT " Press ' or 'S" to stop

LOCATE 11, 25: PRINT "==========="

77

aS = INKEYS
LOOP WHILE UCASES$(aS) <> "§"
COLOR 7. 1
LOCATE 9, 25; PRINT "exsksssdoiast
LOCATE 10. 25: PRINT " Record data Volt to
file ", nS
LOCATE VT, 25! PRINT mestiichibits s
QUT &H300. &HO
TIMES = "00:00:00"
a=]
DO
FOR j=0TO 30
ins = TIMER
vdf = INP(&H30A)
vol = vdf * 13 / 256)
n = (1500 / 1.803) * vel

NEXT |

PRINT USING "#### ###%", ms: TAB(20): m;
TAB(30); vol
PRINT #2. USING "#### 3884, tns: TAB(20);

n; TAB(30): vol

a=a+1
ax:
‘DO
'LOOP WHILE TIMER <= tns
LOOP WHILE TIMER <=3
CLOSE #2

END




