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. 1) AC Circuit analysis
Xpress final answers for phasors and complex impedances

in polar form. The voltage i i 1 +V, -
ge 1s expressed as peak magnitude e .
and the angular frequency of operation is 2000 rad/s. _r‘;}fl‘ﬁ
Assume Vi = 200245° v J
L Vs 300 A

a) Write a time domain expression for the voltage source j —j400

(1] . -

vst)= 200 CoS ( 2 006t ¢+ 145 ) z,

b) Calculate x such that the equivalent impedance as seen

by the source Zeq is purely real. [3]
¢) Calculate the L and C component values. [2]
d) Calculate the phasor currents Is[2]
e) Calculate the phasor voltage Vi [2]
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3 E;r 19.24e°. —

o 2 5!
e) N -EF T - Jul(fon [65) Ly 22 (fes Jhs )
L o
- 49.8 ﬂ’gS_\ﬂ
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2) Power Factor and Correction 12200 /-30°
A load is supplied at 480V (rms) at 60 Hz. The current into the load is —_;I -——

200A (rms) and is lagging the voltage by 30°. V= Load

a) Determine the power factor [1] 48020 T
b) Determine the real power, reactive power, and apparent power [3], ~N .
showing an appropriately labeled power triangle [2]
¢) How many kVARs of capacitance must be placed in parallel to bring the power factor to
0.95 lagging? [2]
d) With the capacitance added as in part c), what is the new input current in phasor form [2]

Q) Power Factor anj)e O = ﬁ_[__]; — 30° \&T
PF :COS(@): 0;5’6@) Laﬁj;nj [1] T

b) P_ VT cos 6=480X200X0,3(C=B2,13 & i []
Q= VI <in® =480X 200 x 0,5 =48 kvAR (3]

Vi
LR
l8/= VT or JPF @ =480x200 =9 ¢ KA (] %L&;é}%m

P=272,38 kW [2]

(2,- Ptan (@5[@95})
() é@ — o ok (8.5 = 2;_3.2(%\/%

6,= cos™ (0.95)=1819° jypR of copacitance
2 > = 2'—}3261&/412— 48 VAR = —20634 kipk

Qeap = s

T . P 233BkW e 5a
CJ> P=Vv: L cosbe = e \Vcos€  4p0x0.95
io\n

ast O Uéwe r\ejaé{ut OWC H\e Pf—'amﬁ le

ﬁ\/ 0 EZ]
T =182.32 /~18.19
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3) 3-Phase Circuit

A Wye connected 3-phase source is connected to a Delta connected load. At the source, the rms
line-to-neutral voltage Vi is 306V. Each line between the source and the load has an impedance
Zine Of (2+)3) Q and each branch of the load has an impedance Za of (21 + j12) Q.

a) Determine the rms line current including the phase [3]

b) Find the rms line-to-neutral voltage at the load including the phase [2]

c) Determine the voltage regulation at the load [1]

d) Determine the total real power, reactive power, and apparent power of the load [3]

e) Determine the load power factor [1] 2L 2 33

m) ZL:LﬂJ’B) %A:’ZH’/}I’Z) Vs;_lw VLLN
. 30(’ —_ — —
Zy= 2 —2E 744 =8.062 29445

I, - Yo 306/ - 30640 - 3060 zc,%@ézwa? [3]
Z,t 2y z+q's+q+34 9+9% 902 /3%.8%

B Wyw = T 2, =2C.838/-3187% D061 [29.345 = 2104 /-813° L2

(Cou\d A S0 l'\-q’UI'L used Vs "VZM{,/ o Va//rﬂj{’ %JVMC/)

) V. Reg = Vhorom Ve, iy = 30214 9 _ 442% [1]
LUAD 216 .4

cb’l) 3R] = 3x 208 T = Isc AW [
Q=3T 0, {2y} =3xJC 833 >«4} _ o c43AAR (1]
SE [Prrat = Jisickis 86640 = 17421 kvA (1)

Mbevnate also correct:

P= 3V T cos @} = Sl - /2o

Q= 3 l/,_»_/,,c/ /e Sin6B = -8,k - —378%:= 2934°
ISj: 3 VL)L;\/'IL_

0w en acd - .B__. I5.12¢ AW _ .
fi’) P Foclor = 57 = ]w_o,ggga Laggng [1]

5 B
\_/_Q ) =0,8C 82
48 a\.rec-Haj Hoen 2% MFYW =N ﬂﬁ \Q'R = )u-? L“ij’wj

or o VIL: PF. = CoS O = COS(’Z‘J,H‘?: O-8062 Laj’ﬁr'ﬂj
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1) AC Circuit analysis

Express final answers for phasors and complex impedances
in polar form. The voltage is expressed as peak magnitude g F W =

—_—

I
and the angular frequency of operation is 2000 rad/s. —“};‘“
Assume Vg = 250230° V >
Y, 300
a) Write a time domain expression for the voltage source ; ? 'l“f Wi
(1] r g
Z,

vs(t)= )_50 CoS ( 2000“(_—\- 20 )

b) Calculate x such that the equivalent impedance as seen
by the source Zeq is purely real. [3]

c¢) Calculate the L and C component values. [2]

d) Calculate the phasor currents Is[2]

e) Calculate the phasor voltage Vi [2]
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2) Power Factor and Correction =160 /-30°
A load is supplied at 460V (rms) at 60 Hz. The current into the load is —_;I -——
160A (rms) and is lagging the voltage by 30°. V= Load l
: 460,0°
a) Determine the power factor [1] T
b) Determine the real power, reactive power, and apparent power [3], __l I

showing an appropriately labeled power triangle [2]

¢) How many kVARs of capacitance must be placed in parallel to bring the power factor to
0.95 lagging? [2]

d) With the capacitance added as in part c), what is the new input current in phasor form [2]

Ot) Power Factor ar\jle_ G = A/—Z,_r: - 30° ———v\ﬁT v
PF :COS(@): 0.66¢, Lajj;hj [1] -

b) P=VIcos 6=4c0X 16O X0,60C= €373 hw [1]
Q= VT Sin6=460X 160 x 0,5 = 26,80 kVAR [ 1]

3/ = VT o VP& =460X 60 _ #3.600pva [ %k\m
ML&:%‘QMR
- 2]

P=0C3%39 kW
C) /‘{ @Q: P'ETOLY'\ (COSA[O,(?’SJ)
F:i;?sa,ﬂw = 63339 kW &Mgg, |9»*)-.-_— 20_9‘50 FVAR

@ - C_OS“[ (095/ :18;[904(\/[‘”/( O‘p Co ac;‘%a n
2 ) = 20, 95’0,[;/31? _3(.8 VAR = -15.850 kIR [2f

&Cﬁ/ﬁ

—_—

\ cos & - 460x 0,95
P\r\an’_ Ly Lhe r\ejai«xu-t ot the PF ang le

\/ 0

T = 45.8¢ /-1B.19 [2]

P CITIRW o apn

J) P=vTicostr = To
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3) 3-Phase Circuit

A Wye connected 3-phase source is connected to a Delta connected load. At the source, the rms
line-to-neutral voltage Vi is 325V. Each line between the source and the load has an impedance
Zine Of (2+)3) Q and each branch of the load has an impedance Za of (21 + j12) Q.

a) Determine the rms line current including the phase [3]

b) Find the rms line-to-neutral voltage at the load including the phase [2]

c) Determine the voltage regulation at the load [1]

d) Determine the total real power, reactive power, and apparent power of the load [3]

e) Determine the load power factor [1] Z.=213
12, N ﬂ i
@ 2,.= LH 3, Zn= ’ZH'/} Viun C? ] Vi
. 380 — — — =
;T,__ _LJ'QL 7-4-34 @.062/29345

I = Yo 3250 - 32549 _}E_‘f_é‘i__,:zasozfégag# [3]
2,1t 2y z+q’s+q+g4 9+9% IL902/3%.8%

B Wyw = T 2, =28.504/-31.87% B.061 /29145 = 209,8/-813° L]

(Cou\d A\ S0 L\-q’uﬁ used Vs szm{/ ot Vo//rﬂj{’ %;viﬁtk)
C.) \. Q?j = M%JD’DV _ 325-—929,3 X”TUZ ‘_:4}‘420/0 [1]

[ = 26> 272
LUAD 229.8

cbfl) 3T AR ] = 3x 28504 x T = 170c34W LT
Q= 31T, {2} =3x8 504 >«4 _ 9250 AR (1]
ISk [ Prra™ ' = Ji7063k 975055 = 19,652 kVA (1)

Mbevnate also correct:

P=2Vein T, cos @} ~ Jhw Z,T‘:
Q= 3 l/,_»_//,,e/ /. Sin6B = -8,k - —318%:= 2934°

(Sj’l 3 VLJJ_,\/'I,_

owen G ! = .B_ — | 7. 063kW _ ; J:J
€) Powen Fachor ST = sk =0 8e8e LAY k

_JG B
Z \ =0,8082-
L Alﬁfc-ugj ‘F}’OV‘V\ 2% N Fym A Lg \QZ] )[/F,j Lajjﬂ/ﬁj

or from Vl: PR = Co5 O = C,OS(’L‘J,H‘?: O-8062 La%{nj
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