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EE 330 (Spring 2012) Examination 2
Name /CQ/V

Instructions: Show all work for full credit. Write answers in indicated places. Attach equation sheet to exam.

1) A 3-phase, 6-pole, Y-connected AC generator outputs an open circuit terminal voltage of 500 Vs
at 50 Hz. There are 66 turns per coil and the coils are installed in 18 slots around the stator. For
each phase, the coils are connected in series. Determine the necessary shaft rotation speed w,
(rad/s) and n,, (RPM). Find the open circuit phase voltage ¥y and required magnetic flux. For an
electrical load of 25 kVA with a 0.8 lagging power factor at the rated voltage, the electrical losses
are 800 W, mechanical losses are 1.4 kW, and stray/core losses are 600 W. Determine the input
power Pj,, applied torque rapp, and efficiency 7. Use MKS units.
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2) A Y-connected 3-phase, synchronous generator has the OCC and SCC shown. The rated field
current is 6 A. A 6 V4 voltage applied cross two terminals results in a current of 4 Ag. Find the
per-phase armature resistance R4 and rated synchronous reactance Xs. Sketch, with labels, the per-
phase equivalent armature circuit. At the rated field current, a load draws a line current of 12 Ay

with a lagging power factor of 0.82. Find the phasor armature voltage E,, armature current I,
and phase voltage I7¢ (assume at angle 0°).
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2) cont.

Per-phase equivalent armature circuit

Pa=075n A =Ff,s23

Eﬁ:éﬁ /;— IZ,-—:%ZQ"

We are siven Ty =T, = 12umc . Foc a pF=082 fossins,
0" —/ R ‘ |
Z SQZ - &, = tos (089 =399/50° > Gr, = -39.9/52°
& 7 o= (3495 Ans

S— = g — ‘ f__éogv .
g/ /é(/l} éﬁ = }4(/{,4 f‘JXS)—/'I/,g @ru‘r‘e/-z;J/,f Vs Vang

oo |§ —(12(=3995 V075 +1.523) + Lple

i i o . (/
. boo_ —_ 6'52{5’1%53 + 1\ /08, 2312357 + Up
620 o § 45 5F snd = 8 )

‘ ©o? - - s08 2303357
£7,MA7LC ;mc-_j/r\‘tf}’ /ﬁf’fg -2 /‘U/; S.Ir"t(‘ /

S (= 19.20657"

%m41€ /gq/fa(“f_f - A}___ a)g[/onG/S‘Y) g¢. S 21\(; +/¢
S Ly = 2425968 Vems

[ UL Pany 5, 3Y B0 s 7 - 242,55 ) O Vs




€e330_spring2012_exam_02.doc 3/30/2012 4/5

3) A200kVA, 480/2,400 V s, A-Y connected three-phase transformer is connected as shown. Given
Ve =V, p£0°, V,. =V, ,£120°, and ¥, =V, ,£240°, determine the secondary line voltages
Vows> Vyer & V..., phase voltages V,.., V.., & V.., and phase turns ratio a,.. Bonus- If the
rated load with a power factor of 0.7 lagging is connected, find the line currents 7., I,., & I...
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3) cont.
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