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(20%) Please write down the five basic facets of system Protection.

(20%) There are two most common connections for generators. What are they? Draw a simple
diagram of them.

(20%) There are at least 10 advantages of per unit and percent. Please write down five of them
in details.

(20%) In power system, please compare the system grounding’s and ungrounded system's
advantages and disadvantages.

(20%) For the system shown in the figure below
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13.8 kV 100 I\:IVA 100 MVA
X" = 015 13.8-kVA/138-KVY 138-kV Y/13.8-kV A 100 &/IVA
X, = 017 X = 0.10 per unit X = 0.10perunit  45gy
Xz = 0.05 per unit X" = 0.20
X, = 0.21
X, = 0.10

X,, = 0.05 per unit
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The negative-sequence and zero-sequence reactances are also given in the figure. The neutrals
of the generator and A-Y transformers are solidly grounded. The motor neutral is grounded
through a reactance Xn =0.05 per unit on the motor base. Prefault voltage is Vr = 1.05£0 per
unit. Prefault load current and A-Y transformer phase shift are neglected.
a. (10%) Draw the per-unit zero-sequence, positive-sequence, and negative-sequence
networks on a 100-MVA, 13.8-kV base in the zone of the generator.
b. (10%) Calculate the per-unit subtransient fault currents in phases a, b, and c for a bolted
three-phase-to-ground short circuit at bus 2.



