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Question # 1 (l&' Points)

Two identical 3-ph, Y-connected alternators (A and B) are connected in parallel and deliver a total load of
2.5 MW at 11 kV and a power factor of 0.866 lagging. Each generator has a per phase synchronous
feactance A =10 Q and a negligible armature resistance. The induced voltage (E,4) and the power angle
(09) of generator A are adjusted to 12.5 kV and 6.26°, respectively. Determine for generators A and B
the following —

a— The load current /; e,

b. The real output power P, and Py 6

¢. The armature current 7, and I

d. The power factor PFy and PFp and indicate lead or lag. L_\

¢. The reactive output power Q4 and Qp

. The induced voltage (£;5) and the power angle (J3) of generator B ( 7 ,
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= Question # 2-a (13 points)

A 6600-V, 50-Hz, 4-pole .
A DOUL-V, o0-He, 4-pole, 3-phase, Y-connected synchronous motor takes 300 kW at 0.6 PF lagging. The

mcﬁoz has A 3‘:,'""“"“_””“5 reactance A of 2 (Q/phase, negligible armature resistance K, and rotational power
loss £,,, (friction. windage and core losses) of 30 kW, Determine: '

a- The motor S}'I\C]lrnnnus \DLC({ Hies = = == )
b- The amature current /

as )
£ The induced voltage 2, and torque angle &, _fi_f_‘;

d” The reactive power absorbed/supplied by the motor Q,,,

,c‘./ The developed power P, and developed torque 7,

£ The output horse power P, and the motor efficiency %7,

£ The maximum torque the motor can develop Tymaxs

h. The motor’s armature current I,, reactive power Q,, and MM when the motor develops its
maximum torque, / T B
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Question # 2-h (5 points) 1 hp = 746 W \& | =1.7 \ €~ \
: : p ) T 2. _:J,i'f'/a} =3E<e

I the induced voltage £, of the machine of Question # 2-a is increased by 20% and the power input to the
motor remains the same, i.c. 200 kW, find: s

/waa) The new induced voltage 72, and power angle &

Y. Thenew values of armature current £, reactive power Q,, and the power factor PF,

e, The new maximum developed lmqucl'l:;;,,,_.‘; PL ) ‘3"/(_“ Ly, ) f, . 7//& £\—LJMJ.{
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In an industrial plant, Ei_é‘ll}_lﬁe Y-connected load takes Mr_p_f_@kw at power factor of 0.60
lagging from a 380-V, 3-phase source. A synchronous motor supplying 100 hp and operating at 0. “at 0.8 power

Tactaz [cading and having an efficienc ctazJeading and having an efficiency of 90% is added to the plant.
Determine e e
4 The reactive and apparent powers of taken by the load O, and ;.
b,//]"hc real, reactive, and apparent powers of taken by the motor P,,, O, and S,
The overall real, reactive, and apparent powers supplied by the system 7, (; and S

_((\‘ ~d. The magnitudes of load current, motor current, and system current Iz, Z,,, and /s
Y1 le. Theover all system power factor PF,. ‘

f. Is the motor under- or over-excited.

\, Draw the power triangles to illustrate your solution. Feo V{7
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Question #4 (10 marks) SHOW YOUR CALCULATIONS (

=
/ -kVA. 60- 2400—2. I . .
'1\:1101181:;;‘;\ 6_0 Hz, .;400 240-V distribution transformer is reconnected for use as a step-up
: anstormer with a 2640-V output and a 2400-V input. Draw the connection diagram and determine:

a. the rated pri urre and s

g ted prlmaf'y current /; and secondary current /;; when connected as an autotransformer.
b. the advantage factor. Ay,

C. Y are G 101 et

. the apparent power rating Sy o when conneeted as an autotransformer.

power transterred by induction Sina and conduction S,py.
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