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2 Problem solutions

1.3.
The total inertia at motor shaft J; (1.13) is

J =3 +J.a’ =002+2-1/100 = 004 Kgm®

The motor torque requirement (1.11) is
T, =J, Q+T, =004-1884+200 = 27536 Nm for0<t<02s

T, =T, =200 Nm for0.2<t<08s
T, =—J, Q+T, = -004-1884 +200 = 124.64 Nm for 0.8<t<1s

14.
The motor base torque T, is

1 P __100-10°
* (0, /p)  367/2

~ 545Nm

For same power at Oy = 30y, T, is
T, =T ﬂ---2’1—2;42-148.33N
T %o 3 3 m
With zero losses the generator torque at (-Py) is simply

T, = -T,, = —-545Nm at @, (base speed)

CHAPTER 3

3.1.
a. As seen on Figure 3.12, also, for constant d.c. current I the source

current will change stepwise from - I3 to I at ot =0 and from + I3 to - I
at ot =m.
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ot
0 =z z,t BE_iw;e

b. The d.c. voltage will look as in the figure below




Author: Ion Boldea, S.A.Nasar...........cccceono......

ELECTRIC DRIVES 3

2 2
The average output voltage V,_,, = —«/EV, = ;ﬁ -120=107.77 V.

v

n
c. The source current fundamental (rms) I5, is
41 4
I =—5&==50—==4517A
St x J‘2‘ n J’z‘
The displacement power factor DPF is (3.6)
DPF =cosg, =1

as the source current fundamental and voltage are in phase.
The power factor PF (3.10) is

Is, (3.11), is

Ig=I7 + YL} =Is,‘/1+i2+—§-+~!2—+--- ~ 10918
e ? 57

41, _ [i
vil2 v
I

Finally PF=—3 _ =0916
I, -10918

ISv =

3.2.
The current waveform follows from figure below (Figure 3.9).

The turn on angle 8, is obtained when V4 = Vi(t): 120 = 12042 sin0,

Thus 0o, = 45°, 0. = 135° (at 8, the current is maximum).
The turn off angle O, is obtained by making zero the average voltage on
the source inductance (3.17).
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4  Problem solutions

Our

I(V,ﬁ sinwt -V, )d(mt) =0

or V,ﬁ(cosem - coseoﬁ) - V‘,(()m,f —em) =0

ﬁ(l/ﬁ—cosem) =0, -0,
Approximately 0 _, ~171° and thus (3.20)

i, =0 for0<0 <45 and 171° <0 < 180°

- V,ﬁ(cosew —cosmt) - Vd((nt - GW)

1y

d oL,
an
120042(0.707 - cost) - (ot - /)]
=1 — L for45° <6 <171°
367-5-10
3.3.
The maximum overlapping angle up,, = 30° is (from 3.28)
2oL,

cosu, . =[——+I
max VS‘J_Z- -d max

_ (1-0867)120V2
dmx T 2.367-1-107°

The ideal d.c. voltage Vy, (3.29), is

242 22

Vo =TV =TIZO= 108V

=30.66 A

While the actual one, Vy, (3.30), is

20L, 2-367-1-107
V, =V ———"1, =108 —————-30.66 = 100833 V
14 4

CHAPTER 4

a. As the armature resistance R, = 0.14Q from (4.18) the voltage at
standstill V, for rated current is

V,=R,I, =014-29.18 =4.088 V



