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A power plant arrangement with outgoing feeder is described in Fig gure (2. This
?@W@f plant has two generating units rated at 3500 k‘*v, , 3.3 kV and 5000 kVA,
5.3 kV with reactances of 8% per-unit and 9% per-unit espectively connected to

(s

the busbar A. It is planned to extend the system by connecting it into another
busbar (busbar B) having another generator rated at 7500 kVA, 3.3 kV, 7% per-
unit reactance through a reactor as indicated in Figure Q2. The busbar voltages
are 3.3 kV. A circuit breaker has been installed at the outgoing feeder of busbar A
for the three phase short circuit protection of the feeder. The maximum cireuit
breaker capacity is 175 MVA.

i)  Considering 7500 kVA as the base kVA, calculate the generator and

transformer per unit reactances for the common base
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Figure O3 shows a single line diagram of a three phase 60 Hz synchronous
geﬁ@za‘ connected through parallel transmission lines to an infinite bus. All

ing. LA te mporary three-phase to-

fault is %x%“ﬁguished at the s:fifcica?g clearing angle a(wngzder i;heye is no power

transfer during the fault). Due to a relay misoperation, all circuit breakers remain
closed. The inertia constant of the generator is 3.0 per-unit-seconds on the system

base. Assume mechanical power input Pm temains constant throughout the

>

disturbance. Also assume wsyn=1 per unit in the swing equation.

i) Calculate the internal voltage of the generator,
iiy Find the equation for the power delivered by the generator versus its power

angle .

iii) - Calculate the critical clearing angle.

iv) If the fault is cleared after 15 seconds, state whether the stabilit
maintained or not using calculations.
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