50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fifth Semester B.E. Degree Examinﬁ“ﬁ'&ih, Dec.2023/Jan.2024
Power System Analysis - |

Time: 3 hrs. 9 Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question ffom each module.

_Module-1
Define per unit quantity. Show that the per unit impedance of a transformer is same
irrespective of the side on'which it is calculated. (08 Marks)

Fig.Q1(b) shows the schematic diagram of a radial transmission system. The ratings and
reactances of various components are also shown. A-load of 60 MW at 0.9 p.f. lagging is
tapped from the 66 KV substation which is to'be maintained at 60 KV. Calculate the
terminal voltage of the machine. Represent the transmission line and transformer by series
reactances only. ;

Jtbrv 696V

 fasoky a0/
(. T {150 & ) oM
3¢ 0.9p¢
160 MVA m}‘“‘? Vi “‘j
RS
Fig.Ql(b__)__=-- R4 _ (12 Marks)
OR .
Define 1mpedance and reactance diagrams.-Explain with the. help of typical electrical power
system. (08 Marks)

Draw the reactancc diagram of the system shown m Flg Q2(b). The ratings of the
components are: . :

Y

Fig.Q2(b)
G:15MVA,6:6KV,X"=12% - T :20MVA, 6.6/66 KV, X = 8%
T,:20 MVA, 66/6.6 KV,X=8% ' M;andM,:5MVA, 6.6KV,X"=20% (12Marks)

: Module-2
Explain clearly the variation of current and impedance of an alternator when is 3¢ sudden
short circuit occurs at its terminals. (08 Marks)

A synchronous generator and motor are rated for 30,000 KVA, 13.2 KV and both have

subtransient reactance of 20%. The line connecting them has a reactance of 10% on the base

of machine ratings. The motor is drawing 20,000 KW at 0.8 p.f. leading. The terminal

voltage of the miotor is 12.8 KV. When a symmetrical 3¢ fault occurs at motor terminals,

find the subtransient current in generator, motor and at the fault point. Solve using

Kirchoff’s laws. (12 Marks)
1of3
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OR « P
Write a short note on selection of circuit breakers. . (08 Marks)

A 25 MVA, 13.8 KV generator with Xj = 15% is.connected through a transformer to a bus
that supplies four identical motors as shown m Fig.Q4(b). Each motor has X§ =20% and
X! = 30% on a base of 5 MVA, 6.9 KV.:The three phase rating of the transformer is
25 MVA, 13.8 - 6.9 KV, with a leakage’rréﬁctance of 10%. The bus vﬁ'l'iage at the motors 18
6.9 KV when a three phase fault occurs at point P. For the fault specified, determine:

(i) Subtransient current in the fault -

(i) Subtransient current in the breaker A

(iii) Momentary current in breaker A

(iv) Current to be in interrupted by breaker in 5 cycles.

Assume X7 =]0.15.

(12 Marks)

Fig.Q4(b) -

" _Module-3
Prove that a balanced set of 3¢ voltages will have positive sequence components of voltages
only. o s (08 Marks)
A delta connected balanced resistive load is connected across an unbalanced three phase
supply as shown in Fig.Q5(b), find the syﬂiii‘ié_-tfical components of line current and delta
current. L Mg, R

-:‘-.\é'
By, e
e
i

G,

B 1©

Fig.Q5(b) (12 Marks)
Obtain thesrelation sequence components of phase and line voltages in star connected
systems. (10 Marks)

A 250 MVA, 11 KV, 3¢ gg_g_grﬁtor is connected to a large system through a transformer and
a line as shown in Fig.Q6(b).

Y Cofmlent

A

Fig.Q6(b)
(™ 20of3
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The parameters on 250 MVA base are:
G:X;=X;3=0.15pu, Xp=0.1 pu
Transformer : X; =X, =X;=0.12 pu
Line : X; = X;=0.25 pu, Xo=0.75 pu
Equivalent system : X, =X =Xo=0.15pu, ©_
Draw the sequence network diagrams for. ,Lgc System and indicate all per unit values.

) é&% (10 Marks)

~Module-4
For a double line to ground fault on an unloaded generator. dmve the equation for fault
current and draw the interconnected sequence network. (10 Marks)
A three phase, 50 MVA, 11 KV, star connected neutral sohdly groundcd generator operating
on an no load at rated Valtage gave the followmg sustalned fault current for the faults
specified. / N

Three phase fault — 2009_
Line to line fault — I%UOA . #
Line to ground fault=2200 A

Determine the ti}reré’ sequence reactances if. ohrns and pu. (10 Marks)
OR
Expiam the series types of faults in'a’ prfrwer system. P (06 Marks)

Vs subjected to an LG fault
j4Q, Z; = j2Q and

A three" ‘phase generator with an'. open circuit voltage of ___

e

through a fault impedance of _]ZQ Determine the fau’f currcnt in Z4

Zy=j1Q. Solve the problerﬁ'ior LL and LLG fault. (14 Marks)
MOdul&s
Derive power system: stabllxty and dlffemm»}ate between stgqu stability and transient
stability. - (10 Marks)
Derive the swmg equauon with usua] riétatlon Also the grapﬁ of swing curve. (10 Marks)
L ¢ ““OR —
Explain-equal area criterio "hen a power systnm “is subjected to sudden change in
mechamcal input. : - ' (10 Marks)
ertc anote on multi machm_w system stability, = (10 Marks)
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