ELEC 343, Assignment 5, Synchronous Motors:
Do Study Problem: SP7.3-2, SP7.4-1, SP7.4-3, do the examples 7B and 7C (absolutely vital), SP7.7-4

Textbook Chapter 7 Problem(s) 3,9, 10, and 11.
dias |, dLasta ia)
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With irg a constant, OLigetq A8,
_ 'vas. = lfd 88 dt
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Since w, = e have V,, = (1)(10)(0 l)cos 10t = cos 10t V
Vb = lfd 86 L = ]fd oy LSfd 31]1 'g

Thus, Vi, = (1)(10)(0.1)sin 10t = sin 10t V
SP7.4-1. Note that when Lyg =Lyq the term with (Lpq —Lmg) disappears. Also
note that the currents within the | ] are stator currents. This is the reluctance torque.
SPY7.4-8. The terms containing ify, which also multiplies only the stator currents.
SP7.7-4. From (7.7-30) with B terms eliminated,
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From Eiampie 7C, _
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Vai, it -—slcfgq From Example 7B(a),
’\/_I ¥ = V'3 (52.5) /300 -4

=742 /— .50—733—;353A

| I =73.8A; 1J,=853A
Pin =40 x 10° W - o
2 |I,,, 2 e = (2)(52 5)3(0 3) =1. 854 kW

. P E -
T, = out 40 000 — 1654 = 305 N*m

This is essentially the t-orque for all *pa.rts since unly ﬂ:te |(Ia_,) |2 Iy terma cha.n.ge in
(b) and its magnitude is i.nmgntﬁcaut mmpa;red t.o the total power mput
TFrom Example 7]3[13], u

’\/—I e ;\/_(4544E g-i(-29.97)
_542 199°—ﬂn4+3219A

Ig =80.44A; 1§ =-219 A

From example 7B{c)
Val, e = V2 (525 /30°)e7i-1749
=742 [AT4° =503 +j54.7 A

Ig =603 4;  If =—-547A



10. From Example 6C, V,, =110 /0° and I, = 4.55 /—51.6°
ﬁ.r =-.{’., — (r +jxq)~I.,
=110 A0° — [1 +j (377)(0.005 + 0.02)] (455 /-51.6°)

=110 /0° —43.1 /32.3° = 77.1 /-17. £V

Note that, in Example 6C, § was fou.nd to be —17.4° which checl:s with the above
calculation. The phasor diagram is

11. {?'“ = (ry +jxq)iu +Ei.
For open circuit conditions, V,, =E,; also,

£, ==—-—[(xa ~X,)ap + Xena I J6*
With T, =0 s0d ¥, =440 /0",
E =—V,_——XMI'5£ ME
140 Va2

I = 120.56 A
L (877)(18.7 x 107%) -

Vi =ria Iy = (0.13)120.5) = 15.7 V-

The value of Ifj in Fig. 6.8-1 appears to be slightly less than 125 A; however, the
scale of the graph does not allow us to check this value exactly.



