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Question # 1 (5 marks) ABET Outcome /t Assessment  SHOW YOUR CALCUL NS

A small industrial plant has a total electrical load of 500 kVA at 0.60 PF lagging. A_100 hp Water
pump is to be installed. A synchronous motor operating at 0.60 PF leading is selected to drive the
pump. Neglect all losses in the synchronous motor. Draw the power triangles for the load, motor

and source, and then calculate

/r 1 l'l]') = 746‘W
th 5 . = go kW
a: | the total real and reactive powers supplied by the source @
before installing the pump. . pe b j Q’ = L{OO/ / kVAR
A ' /
b. | th i ] 7”‘é/\/ ‘kW;H‘L :
- | the real and reactive powers taken by the the pump. VAR g
On” 2. 96" 25
c. | the total real and reactive powers supplied by the source P 307‘ W & kW
after installing the pump. 3q U,géL KVAR @
d. | the overall (combined) system power factor, PFperai. PFoverai =0« § 1/3/ Y lead Uag 1
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Question # 2 (6 marks) SHOW YOUR CALCUL ATIONS

A 3-phase, 2400 V, 60 Hz, four pole, Y-connected synchronous mater has a per ljhﬂs:dﬁwlr?:lzus
reactance .Y, of 16 0 and negligible armature resistance. The excitation is adjusted so tha Ifﬂ
induced voltage is 2400 V. The moter drives a load connected 1o its shafl, and the stator current Is

80 A. Draw the phasor diagram and calculate L
= Nim
& | the dncinpf_‘d torgue et the ahowe load condiben T-f = 65 n. I"| Z I 4
= { a4
b. | the motor’s power factor %LD PF=py | 2%% Tead ag
¢ | the new motar's speed, if the load is deubled N.= apc el pm.
d: | the maximum torque the machine can develop | T = {4 01 - G ) Nm
7y
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Duestion # 3 (7 7 marks)

SHOW YOUR CALCULATIONS

Consider a three phase, 100 hp, 400 V, Y-connected. 4 pole, 60 Hz induction motor. The equivalent
CiTCuit paramelers ane:

Ri=0060, R, =0080, X,=030, X} =03, Xy=5£1
The motor drives its load at a sii;ﬁs = {}I.I:II"'.j Calculate

Fig
[i the magnitude of the motor’s armature current Wl = ?ﬁ:’ . IEE/ " ,.—-t_‘

b | the motor's power factor PFF= G-?!E, . %fﬂd ,I\QI_E_D
€| the magnitude of the rotor's current Hal = I}_’f. 15 7 / o
4 | the developed torque at the above load condition Ia= 1 '?E‘. e “ / i

€ | the maximum developed torque Timaz =
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Question # 4 (4 marks) SHOW YOUR CALCULATIONS

A three-phase, 400 V, 50 Hz, 6-pole wound-rotor induction motor dn'ves.a
speed of 950 rpm when the rotor terminals are short-circuited. It 1s required tC
the motor to 850 rpm by inserting external resistances R, in the rotor circuit.

resistance R =0.2 Q2 per phase and the rotational losses are negligible. Draw the sp
o o W 3 -’
characteristics before and after adding the external resistance, and determine approximately

F Q|
4. | the value of the external resistance. R = Li a\8 ; J
b. | the motor's developed torque Ta= [l Yy gjﬁi/ nm

constant torque load at a
d to reduce the speed of
The rotor winding

eed-torque
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Question # 5 (3 marks)

. SHOW YOUR CALCULATIONS
A pair of synchronous machines {SM) on the same
from a given power source at 50 Hz as <
P2 number of poles. Determine for this 1

shaft, may be used to generate power at 60 Hz
hown below. SM1 has P1 number of poles while SM2 has

ype of operation,
" 1
: #aoll
2. the mode operation of SM1 and SM2 ; sMI: Moo
a M2 (GeneratorMotor). 4515 GMH?" ‘{’b .
- = \es .
b.  the minimum number of poles £, and P, =10 po
Bk e Py P 1) poVEs
c.  the shatspead in rpm . "= 400 g1
a a /
S0Hz | b ‘\( gt SM2 b | 60H:
Source Pl | Source
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@ R = 1S P = 300k W -

(s o= |5 sin(Cosob) = Yoo K VAE .

w .
P"""' - P\ﬁ. "'-Pclp,,-]; = ?q'é }{ .
G “‘PPT o (csi0l) =A% 5HVAL.

.1'1;"_
P - 00k + 76K = STH-BV
ths = yool - 54 = 700 -SK VAR .

gs = Y30. 2 L:?E?# = FP = ﬂﬂf[’m?a’ =0.738 jdjj;ﬂj-

ﬂ'il‘n.t';.‘qisﬂ I"P?ﬂ- s‘j = 0155
Mg =000 P - T 8, o-15
nﬂl ".-'E-'ga rﬂM‘
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