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1200
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- 1200
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1 20°
Eis = 0.605%x 35 % = - 3V

f. = 6.65 x o = 3“3

C‘z‘.)-sh}: rpm MNy= SNg = 0.05x 1200 = éOrlam
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i5-5<a-) No LDoad test

4‘0/6 — 6.64_&
Zao = 22LE -

46
_ Pur . H200 _ 538754
Rni = 31> 3x 4o™

A
><Nl.. = (6""}'2—“ 0.3753) ; = £.S8
X, + XM = 6-58.;1,

Blocked - votor test

Jeoo _
RaL = 3y 1gor = 0136
, = 0./§2 (gv_o_m 'ne_g,'stq,,cg Aeﬂoeen twe
2 Stator ‘ferm;haﬂ})
= 0.076 '
R, = 0.136 — 0.076 = 0.06 .
{00
ZaL = “é/:i o.4(2 A
L
Xg, = (o.412* - 0-/362)/" = 0.389n

X, +xy = 6.3894

X, = X2 = 0.19485
Xpp = 6.5S8 — 0.1945 = £.3855

/
Precise. value 'for Ra

R= Re-R, = 0.136—0.0676= 0.06n
| 5
R; = [0- (945 + 6.%85$’>X 6.04 = 6.0 6‘37{\,
£-385S

E Zuiua./ew(‘,‘ cirell 1S

- ro.d
6.076 0195 J.,c:u?:’
¢
©.0637
J6-386 7 s

63




(b

ns = 12;{- = lzogxéo = ?oorpm
_ §oo- 873  _

S= o0 = 003
/| _ Qo637 _

__/?_z_ = S = 2.123Q

T, nput T, m/oea/ance 2 a5
123+ )al95)
Z,= 0076+ )ol95 + (j63296) (2123 )

2.123+)C6306+a 95, = 2121 L276°
t Current = %oz
Inpu I = 3 /.2!427/5 = /25.22 £-2746°

In/:ut' Power Pn= 3xJ—- X 12522 €0527.16°= 88, 747 kW

Stator cu-loss, Pst = 3x125222x 0076 = 3.575 kw
Aigap Power Paq= 88 767 - 3575= 85 M2 Kw
Rotor = Calogs = sPu= cos x85.192 = 2,556 kw
Mechaniaal PRuwer deaelopeo(

Prech = Ci-5) Paj = 09Tx 85 192 = 82.636 kw

Pout = Pmech — Protational less

From no- toad test

Prot = 4200 ~ 3x0.076 x40*= 3835 2w

Pout = 83. 636 x(03- 38352 = 78 80 xu,

I-.'.f.’: = xlOO/" 8788727 X/oo = 88 772/




(&) Prot =509—3X6.5’xo—-5f = 465.78 W

(b) From no-load test R, = "54 =027
Vi= Ji_;_ﬁ = /20.1lV

Zu= 2%~ = 18480
Ru = IxesT 3.94%

Xoe = [18.48% - 3947 = 18.05%
Xi+ Xm = Xne = 18,050

From blocked - rotor test
Re. = L2252

Txz57 " = 0.6667 82
R, = 0.6667—027 = 039678
Zg= 2B - o2
Xer = [1.01622= 0 ¢667% = o0.7669Q

Xi=X' = 038349
Xm = 1805-03834 = 7. 6666 2
Precise value «for R

R=ReL-R, = 06667 -027 = 0.39675
R;/= 0.3834. +17. 6667 X 03967 = 0 4053
17.6667

ngvalent Circuit ¢s
027 jo.3834 Jo0.3834

04053
Vi s
(€] NeJled'i/:? Xm, Sy= Ra - .0.4053
| d R+ (it x> Aezr*+0 76682
= 0.4985

Maximum torgue occurs at 49.857% of Sychrauns .ym’c/
It is clasm -p ty}«. woton

(d) £ = 02053 _ 4,550
Zi = 027+ j0,.3834 + J/767(4053+Jo.3334-)

&4 053 +J/8 05 _427342/.83‘,

65




57 (wdinwd:
208 /43

L=—7Fz27522185° = 28,104 £-21.83°

P= 3x120.1x28. 104 x oS (-21.83°) = 9396 .80 w

Pag = 9396.800 - 3x 28.104*x0.2T = 8T57.045 W

Pmech = (1=-0.1)Xx8757.045 = 788(.34I W

Pous = P"'“f* = Pmech = Prot = 788(.341- 465.78 = 74/5. 561 W

Hp = 222261 = 9.94 cHp)

@) ms = L:.xfg = |800 rpm Ws= %Q—xzna /188.5 rudy/sec

1, @12 Jo3s  jazs

(b)

Z. - Ze—r
Jrox (2+)0.25)
2 + jio0.25
= 012 +j025+1.9538 +j0.85I7 = 2.1314 £23.5533°52
Re = 1.9538, Xe = 08517 ’

- 1720. 1 = _ °
L= 573557335555 = 56.34794-23 5533

() P =3x (56.3479)°x 0.12 = 1143,0309 W

(d> P, = 3x120.1X56.3479 x Cos (-23.5533) = /86/0, 9774 W
Pog = Ps - P, = 17467. 9485w

ey p= 335 = 0.05x17467.9485 = 873. 3974 W

() Pmech = (1-5) Pag = 16594. 551 W
Pshaft = Pmech - Protational = 16194, 551w

(9 T= Pa_ _ 17467 9485

Z =ai2+jo251Re+jXe = 012+]0.25+

/38.5P 253 = 92 6682 N.m
_ Pt 194554
Tt = Teas = s = 85927 Nom

. P
hy Eff = —é‘i-"'ﬁ'- = 08702 X 1009 = 87027

(a) To operate the motor at the same flux [evel , jn orderto
avoid saturation, the supply voltage should be proportienad

to freguency

S0
V= 25 x460 = 38333y ( Line)
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5.9 Cond wued
(b) (i) ng = —!-2—‘-’4_-"&’—- = l500rpm n= /500(1-003)= 1455rpm

f. = sfi=0.03x50=15Hz

i) In the eguivalent circuit, resistances witl remain same but

the reactance will be proportiona.l to freguenfy
Ri= 0258, R/=022, X=X =05x2 =042

Xpm= 30x3°% =25-n

J 6o
_%_z_ = 30;23— = 6.67T§ . |
ST (j25)% C66T+j0o42) )/
= + : = 6687 21./81
Z,= 02+]0.42 567452547 /
383'53 221. 32

V,= 5 221.32 I,= — i = 33.097 4-21.181°

PE = cosc-21.181°) = 0.9324

T = 667J+2;25 42 X33 0972-21.181°= 3. 475 £-6477°
w —-— 1500. _- d.
s = 2o X2 = /57.1 radian/see

Py = 3x 3/.475%x6.67 = /9823. 427 W
T = 19823 .427

157/ = /26./84‘ N.m.
Pmech = (1 —0.03)x19923.427 = 19228. 724w
- (455 _
Prot = 1700 x 740 /42/. 552w

Powt = Pmech - Pmt = [7807./72 W
Pn = 3x221.32 x 33097 x 0.9324 = 20489.568 w

= (7807 172 _ 0
Eff 20489. 568 8697

1, a2z Jjhos5 jlos5

0.28

' /200

3 265. 6%
X 2 o
/725 66 C0.48)*+ (2.11)

X028 = Joo. 7 N.m.
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510 i nuad ! :

Sp= 0132
2
7; = 3 x265.6 12/ =
125 66 x( 2121254 2,117 2.1212 = 399.1N.m.

Vi R
(Ri+EF+u+y* ~ 3

_ |
(C) T"' wfjﬂ X
Near sinchronous speed i.e. s very small,
Ry ’
Ri+-3 > X +X; and /:; >» R,

a
Hence T= 22—, Y _,g_ 3 __, 256" < _ 601485

Wagn = Ry 12566 * "0.28
6014’.85: 1.8 W =[8([_.5)wsyn = 1.8x(1-S) % 125. 66
226188
S= 6240,'233 = 00362 n=(I-00362)x/1200= 1156 rpm

V.= -5-3.0—8' =120y X,= xz’ = 377 x025 X103 = 009425 5L

Xm= 377Tx15Xx1073 = 365552
ns = L2220 . ;200pm Wy = Z2-x27 = /25 664 radfse;

; &
From eguation 555 with Vn replaced by Vi,
~ _3 12012
Tm 125,664 X =i x5 = 31305
T. = 12.7X1073x (125.664 (I-5 D)} = 200 .55 (1-5)*
m = To

3136s= 200.55(C1~-s)* S=17.553, 005697
N =/1200(1-005697)=113].6 ypm — 118 5 rad [sec
T = 3130x0.05697 = /78.32 N.m. P=17832x %héxzﬂ=2/./3/kw

EM @ 7= ]
(b . 26559 - 265°85F  =1I1Ti3235N
0-07+0.05‘+J(11+|(> o1+
T, = 2 x(]] S 2235 ><02.‘4233N'M
s = TergqsC )

/ o-2t+ Q-GXP

(C) S = | = 02+ Q?x-l— - 2

T 2313 %

, J(e )+ (23>
T Repp = 201135 = Rt .
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@co.) Thevenin Ep. cct,

V= =Sm v, = 5 2454 = 3577
T NTE Y 0.2% 6.5

(4 o"-s)(jo.z.-i- 0.07)
Ry + 1 X4, =
i 0.07 + §0.2 + 76.5

= 0.04S589+ {01747

O Ve
T R P
257.7v S
b
W) 1.,._3% 157.7* x 008 _
9%.25 [ (0.06589+ 0.68)*+ (0-19467+0.2)>]
= L2247 N-m
. 2
Tmox = 3% 257.7 - -
2x W25 [ 0-06587+ Jo.065877+ (0.1947+0-2)%]
= 2267.8 Nom
S .08 = 0-/247
T =
4 Jo.oésR?" + (0.1947+06.2)*
Sfe—e-d n vpm Jror' which., Mmax '('orgue, eccurs
«) T , -
ST”‘M ) ~[l‘.2'+ (x, +¥, )" i 4 & Faincaease
STW = k l";_,
ST-ma)( = . S/S*%rf .:
Y"_/ r,,_’ at S‘fhl‘é ;‘

[

. ’ _ Slshart J _ 4 x _e.0s = o.
T Ta Isf‘aré = . x 6.1249 *a

SV

0.12%9

$7max

Falext = (0.4- o.os)/,ZL =0:243-
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‘5-/3;(&) h= /760 = [20x60
P

P= 4069 — ¢

(L) V = ﬁ_o. = 2 . R‘ X Xa
t ey 65.59 ,
Ra
v, Yia ot
35 s
Vo = —=—,
-2+ 3S ]
Rid X, ~ gl
=06.967x 265.61 = 286.7%v =
Vin 2=
R, = 0961°x 0.25 = 0-234 © °©
X{-l\_‘: l~2n = X‘
Ldsfh = lzgo X2 = 188.494 ‘YQ-d.-/sCC.
2
3 254.79
st = X 6.2
188.494 (o.23¢ +0.2)* + (l.2+1.1)*
= 38.3/ N-m
/ ’ ’
() ST = | - R + Reud - Ry + Rext
max 2 2
/o.zsc/. + -2+ 1.0) 2-31
/-
Rext = 2.31- 6.2 = 2.1lla =R,,,.

EX See on page (8.

S = /800-/7‘1'6 = 0.03

{8060

Pshatt = 100 x T4b = T4éeow
FPnech, = T46oo + 35060 = T8l6o w

Paq_ = 18160 _ sos/5.4
! — 06.63

Fn = 80S1S.S+ 3000 = 8351S-Sw

74&e00
- ._______x = R O,
7 ryvapar-Rabl £9.3 %

(5] ca) Pag = #0- 6.5 =3%.5 ku

Peus = (0.025)(39-5) = 0.98178§ Kw

(b) PmecA,= (l - a.oz.s)(s?.s)= 33.5138 kw
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