ELG2331: DGD Chapters 3,4, 5, and 7

Problem 3.5
At node 1
Mo MiTV MV
200 5 100
At node 2
BM iv02=0
At node 3
—i+ u + V_3 - 0
100 50
We have also
| V3 - Vz = 50 V
After solving these equations, we obtain:
v, =—45.53V
v, =-48.69V
vy =131V
i =491 mA

Problem 3.19

Mesh 1:
=1
Mesh 2:
il(— l)+i2(l+%+%)+i3(—%j
Mesh 3:

1Y) . Iy .(1 1 1
ll —Z +l2 —g +l3 Z+§+g :0

Solve these equations to obtain

iy =048 1
i=iy—i,=0487-0.65/=-0.161




Problem 4.48

Apply current divider
1
Ip =Ig % =157.£99.04° mA
- + -
R Z.
ig(t) = 157c0s(2007z +99.040) mA
Problem 4.68
Vo=0 V=0 V=V,
Zr L Zc Z
V,=4,30°V
Z. =802-90°
Z, =60290°
Vo =17.155/-33.43"
vo(t) =7.155 cos (ot - 33.43%)
Problem 5.24
Apply KCL:

ic(07)=0;Vc(07)=0

Ve (07) =V (07)

At this moment the capacitor will be acting as a DC source but with zero
voltage (short circuit)

Therefore all voltage V| will appear across R, and the current through R,

is the current through the capacitor

+ +
A O
RZ Rl

(0 =Tl = 2

R = W =30 A (when the switch is closed)
1 X

Problem 5.26

Apply KVL (At1=0):

Vg +i,(0)Rg +V,(07)=0

i 0-)=rs 12 1714

Apply KVL (At¢t=0"):




i (0HR, +V,(0")=0
V,(0%)=—i, (0")R, = —17.14x22x10° = =337.1kV

Problem 7.17:

The apparent power is

72 2
[ — 7= 250 —=753VA
207 +26.5
R? +(1j
oC
The real power is
P=S.cosd=753x 20 =4536 W
33.2

The reactive power is

0=+S? - P? =4/75.32 — 45362 =—60 VAR

The angle is

0= cos_l(ﬁj =53¢
Z

The power triangle is shown

P=4536 W

53°

Q=-60 VAR




Problem 7.21

a) The equivalent circuit is:

I, Line Line I»

b) The locomotive current for the 10% voltage drop is:

Ioc =1 +1,=21=2I, = Froc UMW 8
(Vs —10%)cos(9)  22.5kV x0.8

c) The reactive power is:

0 =200 = Ploc = (Vs =10%) I20c — Ploc =+(13.75) (11} =825 MVAR

d) The supplied real power is:

P=ys? Q> =\|(V5.1} - 0* =12.85 MW

The over-head line power loss is:

Pie ==Proc +y (V5] =0 ==11+4/(15.27) - (8.25) =1.85MW

The maximum distance between the two power stations is:

P,.
RLine // RLine = %: 5Q
LOC

Distance ,, = ﬁ# =100 km
. m

e) The over-head line power loss is:

Proc =10%Vg.1 ;o .cos(0) = 2500 V x 489 A =1.22 MW

f) The over-head line power loss is:




_ 025P,c 275
90%x Vg pe 1350
P =10%xVg e x o0 =305 kW

=2037A

LOC

P, .
Ry !/ Rpjpe =—5"<=0.0735Q

Loc

. 2R;.
Distance = Line

_—_Line  _15km
T 0.20/km

Problem 7.26

Z=7,10°Q=6.89+ j1.21Q
_ e _ (R+jX)-jXc) _ XX —JjRX, R—j(X-X,)
“Z+Ze (R+jX)+(-jXc) R+j(X—Xo)R-j(X-X¢)
(XX R-RX (X=X )- j(RPXo - XX (X-X0) _, .
= 2 2 =Ry =X g
R*+(X — XC)

Mo
Z,,
Zoy = Rey = jXog = Rey =0

X, =0

Iy =

R*Xo = XX (X —X)=0

2 2
xe-K+X" 03101
X oC

1 1
wX, 377x4031

65.8uF




