ELEC 342: Homework Assignment # 6, Synchronous Machines:

Textbook Chap. 6: Examples 6.2, 6.3, 6.5, and 6.7
Textbook Chap. 6: Problems: 6.3 only parts (a) and (b); 6.9; 6.12; 6.13; 6.30
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6.9  Consider the phasor diagram of Fig. 6.17a and equivalent circuit of Fig. 6.14e,

Vi === =6350.9V

25 x 10° .
2 = Fxawios - o122 A

0 = cos™* 0.85 = 31.8°
I, =13122 2~ 31.8°A
The excitation voltage Ey is

Ef = 63509 £0° + 1312.2 £ — 31.8° (0.45 + j4.5) = 11020.3 2 25.

220

6.12 V; =—==127V
_10x10° _
2 = Taxzz0 - 2OLA

(@ B6=cos"10.8=36.9°
[, =26.224-369°A
=V, 20°+1, 2—0° (R, +jX.)
=127 £0°+ 26.2 £ 0° (0.25 + j5) = 233.8 2 25.6°V
®)  Er=V,20°+1,20° (0.25+]5)
=127 £0°+ 26.2 £0°(0.25 + j5) = 187.1 £ 44.4°V
©  Er=V,20°4+]1, 20° (0.25+j5)
=127 £0°+ 26.2 £ 36.9° (0.25+j5) = 121.2 £ 63.8°V



613 (a) Py =10x0.8=8kW

Field current,

I} =——%233.8=10A

187.1
Field loss,
P =102 x5=500W
Piator = 3 X 26.22 % 0.25 =5148W
Pegre = 250 W

Prl:-tnl:lnn = 200 W
Pioss = 200+ 2504 5148 + 500 = 14648 W
Fin = 8000 + 14648 = 9464 .8W

BOOD
Eff = == x 100% = B4.3%

(b) Pout = 10 x 1.0 = 10 kW
lf=8A
PP=82x5=320W
Poss = 200 4+ 250 + 5144 + 320 = 12848 W
Pn = 10000 + 12848 = 112848 W

= 29  100% = 88.6%

T 112B4.B
(€ Py =10%08=8kwW
j=——x1212=518A

Pr=5182%x5=1343W
Ploss = 200 + 250 + 514.4 + 134.3 = 10991 W
P, = 8000 + 1099.1 = 9099.1 W

HOG0
Eff = — 100% = 87.9%




I: Eq | ° W*
.ﬂ (a) P:[:%-s"s“.35+3t(.3j'—§—ﬁ'5)$iﬂ5¢'

Q=0 = —:‘q—?ﬁnﬁzs'_ %A ( sin*25° cws‘as'i")
) 045 0.95

Sﬂ!h’l‘nj -I-or— .E_f U Ve
Ve = 0.9823 pu. =1.299puU.
. ; 0 F226X0.48

(Dr From pb&ﬁrdinjmh; Vesind =I}_xs_ ©= Sin25e ._._qqg;qf.gu_
Ej—= Vtﬂﬂﬁa +Idlu = 033.24-615525"1- leﬁﬂl%= 1.299 pU.)

) p= Ve Incoso
= 04823 xTa x .0
Ta=].018 p.U
Td=101gsmi5°=04302 Pd
Ig¢= 1018 ws25=09226pu.




