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ANSVIER TtlE tgUAVft NG QUESTION9:

1! Give a neat sketch of the utility and the Generator terminals short circuit current wave

forrns. Describe briefly what causes the main differences between these two current wave

forrns. Give a curve fitting equation for the short circuit current on the terminels of

unloaded synchronous generator. Discuss hcw the direct axis sub transient, Transient

short circuit tirne constants and the armature time constant can he determined from the

oscillograrn of the synchronous generator short circuit curent waveforms. (10 MARKS)

?i The bus inrpedenee matrix of a four-bus network with values in per unit is

"nl.ls "d.$8 i8.04

"tl}.CI8 J0.1s 10.06

JS.06 jft.13

l*.09 /0.0s

Generators connected to buses 1 and 2 have their subtransient reactances included in

Zu.,s. lf prefault current is neglected, find the subtransient curnent in per unit in the fault

for a three-phase fault on bus 3. Assume the voltage at the fault is 1.0 per unit before the

the fault occurs" Find also the per-unit current from generatcr 2 whose subtransient

reactance is O.2 Per unit'

(10 Marks)

3! Derive the connection af the sequence network for line to line fault through fault

impedance Zr on the terminals of solidly grounded unloaded synchronous genesator.

Derive expressions which relate the magnitude of the sequence voltages at the fault point

with fat"rlt impedance to that associated with solid fault for a line- ta -line fault. {l0Marks}

4l A 3-phase synchronous generator is connected via a 4-wire feeder to a 1O-MW

ll-KV balanced heating load at unity power factor" The generator and feeder

together have impedances of {0+i o.4}, {0+j0.2} , {0+i0.21 p.u. to po$itfve, negative,

and zero-sequence currents respectively on a base of'11 kv, 1S MVA. A break

occur$ in the R conductor at the load. Determine {a} the volrage across the break,

and {b} the currents in the Y,B, and neutral conductors. Assume the generator's

e.m.f.s rernain constant. ( 10 Marks)

5) A Zo-krn-tong cable connects twe overhead lines A and B of surge irnpedance 40O Ohnns.

The ind6ctance ahd capacitance of the cable are 0.01 Flenary and 1.78 fVlicrofarad."A.10'KV

rectangular surge of 350 Microsecdnds duration is apprcaching frorn line A. Calculate the

tctal vcltage at the junetion point of the cable and the fine B, 4tr0 and 500 Microseeonds
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aft,cr the init iaipurge reaches the iunctian of the llne A end the cable (1C) Marks)



s * aF #rscuss eac*r CIf'tire tbiiowing: A power gut"T ioad fiow definitiorr *- classification of a power

*rul* il;-; --- A regutafi$g transforrner for controlling the voltage angle'

3 *.h, -9 dlr.*sr6er thisimpne si:r-h*s pswei'svst**1. shorsg l1'1 Fig-{a}.
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t- The voltage regulation &t bus 'n 1 " ' L , . ..A7,
Z- R.ated reactive !o*"r of the capacitor neded to be connected af bris "2"'

if- use the wr-DECawLEn NE*,Oh'-BApHsONMETEOgand find( take lv 
o 

| : ,.0g, $o= -?.0 ):

1- Rat€d po*ei ofthe sub-station oonnected to bu$ "'3"'

2- When the power factor ar ternrinals ofthe sub-station connected to bus "4", is equal to 0.95 lag, find the

needed capacitive reactance at that bus"
(}.s8l 85c 0.102 E0(}

lvtl= 1.to

0.95 +j 0.5S

j 0.28 1.10 + j 0.83--r
V6=tr '10 I *2o 8.t1t 65.50 /-7

0.1s

2.60+j 1.35

lV4l: 1.09 j $.?0
1.1$ + j (}"84
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4 - ) Consider the fwo-machine equivalent power $y$teTl shown in Fig'(b)'

1- Determine the r"r*luua powe,r *"Li; at the motorierminals,when the generator delivers a power of 1'8 pu'

z- Due to a routine maintenapce, the capacitor is removed when the motor mechanicatr load equals L'i ^,}u

prove{hat the motor wil} not maintain its synchronotrs operation.

. Now, neglect the transmission lines resistances and carry out the follglnng transient stabitity studies:

I- when the motor operates at gg bsJ. find fe maximurn mechanical load that can be suddenly connected

*lttr ttt- motof shaft and the system maintains its synchronous stability'

2- when the generator input pewer equals 0.60 pu, and its internal angle equals 30 deg' a 3-phase short circuh

fault occurs acrCIss iir- *p*ii", t*r*itrutr. rror"ii"g the bus *,n-' by using S-cycle c.Es, clears the fault'

The open c.Bs. ur" ru"."*sfully reclosed (tlrc faufl is removed) after elapsing 0.$5 sec. Frove that the system

stability will be lost-
ln order to improve the system stability, * _q** npT.ftor 

is assumed to connect" at the reclosing instant of the

open c.Bs. in shunt with ihat **""t d'at bus *Ai. Find the new connected capacitive reactance for which the

relative angle Sg*, can swing to the value 140 deg.( take At:0'05 sec, f : 50Hz)

0.40+ i 1.5 A' 0.6 + i 1-s0-

X':0.12
Xd= 0-57

H'= 1.10
Eq:1 .85+ j1.50

iililrt rr
Eo =1"!S o X' :O.15

= 1"9S " Xd<).s?
G.6 + j r.8$ Fig" (b)
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