
EE 413 (CR)
Total No. of Questions : 09 ]  [ Total No.of Pages : 02

IV/IV B. Tech. DEGREE EXAMINATIONS,  MARCH / APRIL - 2015
First Semester

ELECTRICAL  &  ELECTRONICS
POWER  SYSTEM ANALYSIS  &  STABILITY

Time : Three Hours            Max. Marks : 70

      Answer Question No. 1 Compulsory. 14x1=14

         All questions carry equal marks. 4x14=56

1. a) Define per unit value.

b) What is steady state stability.

c) What is the value of 1+a+a2 if a = 1201a  .

d) Define sub-transient reactance.

e) What is the PV Impedence of a 11 kv
1
 30 MVA alternator having x

d
 = 0.9.

f) Which fault is more severe, when takes places at the terminals of an un-loaded generator.

g) Define zoo sequence Impedance.

h) What is the formula for critical clearing angle.

i) What is stability limit.

j) What is the increasing order of sequences impendances of an alternator.

k) Write the formula of fault current in case of LL fault.

l) Write the formula of neutral current in terms of symmetrical components.

m) If R-1B is the phase sequence of the machine, what is the phase sequence of -ve sequence

components.

n) Define stability limit.

UNIT - I

2. Develop the Reactance diagram of the power system on a base of 33kv, 100MVA in generator

circuit.

G : 33kv, 100 MVA, x
d
 = 0.15 P

4

T
1
, T

2
 : 32 / 110 kv, y

d
= 0.08 P

4

Line : J 50 
M

1
 : 30 MVA, 30 kv, 0.2 P

4

M
2
 : 20 MVA, 30 kv, 0.2 P

4

M
3
 : 50 MVA, 30 kv, 0.2 P

4 P.T.O.
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3. a) Derive the Relation between symmetrical component of voltages and its un-balanced

voltages.

b) Show that sequence components are mutually Independent.

UNIT - II

4. a) Explain the short circuit reactances of synchronous machine.

b) Briefly explain the small signal model of synchronous machine.

(OR)

5. a) The line to ground voltages on the HV side of a step-up transformer are 100 kv, 33 kv,

38 kv on phase a, b, c respectively.  The voltage of phase a leads that of phase b by 100o

and lags that of c by 176.5o.  Determine symmetrical comments of voltages.

b) Compute the following :

(i)     1+a-a2

(ii)    1-a2

(iii)   a2-a.

UNIT - III

6. a) Derive the expression for fault current in case of (i) L.G. fault (ii) L-L fault.

b) Define 3 sequence Impedences and explain the method of determining them.

(OR)

7. A 25 MVA, 13.2 kv alternator with solidly grounded neutral has a positive, -ve and 200

squence reactance of 0.25 ku, 0.25 ku and 0.1 ku respectively.  Find Fault currents and line-

line voltages for the following faults.

(i) L-L-G fault.

(ii) L-L Fault.

(iii) L-L-L Fault.

UNIT - IV

8. a) Define

(i)    Steady state stability.

(ii)   Transient  stability.

(iii)   Dynamic stability.

b) Derive the swing equation for fundamentals.

(OR)

9. Explain the EQual area criterion applied to transient stability.
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IV/IV B.TECH DEGREE EXAMINATIONS, OCT/NOV- 2015
First Semester

ELECTRICAL & ELECTRONICS
POWER SYSTEM ANALYSIS AND STABILITY

Time: Three Hours Maximum marks:70

Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a)   Define base current

b)   What is reactance diagram?

c)   Define steady state stability?

d)   Define stability of a power system

e)   What are the methods used for solution of the swing equation?

f)    State equal area criterion?

g)   Write down the swing equation of two machine system

h)   Define load angle of a generator?

i)   What is infinite bus?

j)   How do short circuits occur on a power system?

k)  Define symmetrical fault

l)   What are symmetrical components

m)  State the uses of symmetrical components.

n)   Write the formula of fault current in case of LL fault.

UNIT-I
2. Two generators rated at 10 MVA, 13.2 KV and 15 MVA, 13.2 KV are connected in

parallel to a bus bar. They feed supply to two motors of input 8 MVA, and 12 MVA re-

spectively. The operating voltage of motor is 12.5 KV. Assuming base quantifier as

50MVA and 13.8 KV. Draw the reactancce diagram. The percentage reactance for genera-

tors is 15% and that for motors is 20%.

(OR)
3. a)   Explain the advantages of the p.u form of representation.

b)   Three motors rated 6.9 KV  are connected to the same bus. The motors are

       No.1  5000 Hp, 0.8 of synchronous motor, x11=17%

       No.2. 3000 Hp, 4 p.f. synchronous motor, x11=15%. P.T.O
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    No.3. 3500 Hp, Induction motor, x11=20%

   Express the substransient reactances of these motors in per unit on a base of

     10,000 KVA,  6.6 KV

UNIT-II
4. a)   Compute the following (i) 1+ a+ a2 (ii) 1- a2 (iii) a-a2

b)   Briefly explain the small signal model of synchronous machine

(OR)
5. a)   Derive the power angle equation of a synchronous machine

b)   Explain the short circuit reactances of a synchronous machine.

UNIT-III
6. a)   Derive the expression for  fault current in case of (i) L-G fault (ii) L-L fault

b)   Explain how an unbalanced set of three phase voltages can be represented by systems

      of balanced voltage.

(OR)
7. a)   Draw the relationship between the phase components and the sequence components.

b)   A generator of negligible resistance having 1.0 pu voltage behind transient reactance

      is subjected to different types of faults. The p.u values of the magnitudes of the fault

      currents are 3 phase fault-3.33 p.u, line to line fault -2.23 p.u, line to ground fault-

      3.01 p.u. Find the percent vlaues of sequence reactances.

UNIT-IV
8. a)   Define   (i)    Steady state stability

      (ii)    Transient stability

    (iiii)    Dynamic stability

b)   Write short notes on the assumptions made in deducing equal area criterion and valid-

       ity of the assumptions.

(OR)
9. Explain and derive the swing equation for fundamentals.
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IV/IV B. TECH. DEGREE EXAMINATIONS,  OCT / NOV - 2015
First  Semester

ELECTRICAL  &  ELECTRONICS

POWER  SYSTEM ANALYSIS  &  STABILITY
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 Answer Question No. 1 Compulsory.        14x1=14 M

Answer ONE question from each Unit.        4x14=56 M

1. a) What is need of per unit system ?

b) Write the power angle equation.

c) What is meant by power flow control ?

d) Define per unit value.

e) Define Sub-transient reactance.

f) What is meant by short-circuit current ?

g) Define sequence impedance.

h) Define short circuit MVA.

i) Name any two series faults.

j) Define SCC of a power system.

k) What are symmetrical components.

l) What is the increasing order of sequences impedances of an alternator.

m) Define base current.

n) What are the applications of short circuit analysis ?

UNIT - I

2. Explain about single line diagram with suitable example and per unit system advantages.

(OR)

3. A 120 MVA, 19.5 kv generator has x
s
 = 1.5 p.u. and is connected to a transmission line by a

transformer rated 1500 MVA, 230kv, 4/4 with x=0.1 p.u, if the base to be used in the

calculation is 100 MVA, 230 kv for the transmission line.  Find the per unit values to be

used for the transformer and generator reactances.
P.T.O.
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UNIT - II

4. Derive the expression for power angle equation of synchronous machine.

(OR)

5. Briefly explain the short circuit reactances and small signal model of synchronous machine.

UNIT - III

6. a) Derive power equation in terms of symmetrical components.

b) Explain about

(i)   L-G fault.

(ii)  L-L-G fault.

(OR)

7. A salient pole generator without dampers is rated 20 MVA, 13.8 kv and has a direct axis

subtransient reactance of 0.25 p.u.  The negative and zero sequence reactances are respectively

0.35 and 0.1 p.u.  The neutral of the generator is solidly grounded.  Determine the subtransient

current in the generator and the line to line voltages for subtransient conditions when a single

line to ground fault occurs at the generator terminals with the generator operating unloaded

at rated voltage.  Neglect resistance.

UNIT - IV

8. What are the factors affecting the steady state and transient stability, and explain in detail.

(OR)

9. Explain the equal area criterion applied to transient stability.
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IV/IV B. Tech. DEGREE EXAMINATIONS,  MARCH / APRIL - 2015

First Semester

ELECTRICAL  AND  ELECTRONICS  ENGINEERING

POWER  SYSTEM  ANALYSIS  &  STABILITY

Time : Three Hours            Max. Marks : 70

   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) What is per unit system ?  And its advantages.

b) Define online diagram.

c) What is need of per unit system ?

d) Write the power angle equation.

e) What is meant by power flow control ?

f) What is meant by short-circuit current ?

g) Define sub-transient reactance.

h) Write any two points about sequence impedance.

i) Write any two comparisons between symmetrical and un-symmetrical faults.

j) Write about zero sequence components.

k) What are points to selection of circuit breakers ?

l) Define steady state stability.

m) Write about equal area criterion.

n) Define base current.

UNIT - I

2. a) Explain how base quantities can be selected and derive the formula for base impedance.

b) By choosing the rating of transformer as base value, convert all electrical quantities of

the following transformer in p.u. values.  Transformer is rated as 100KVA, 200/200V,

single phase has equivalent impedance referred to H.V. side as (1+j1) ohms and exciting

current referred to L.V. side is 3 Amps.

OR

3. Explain about single line diagram with suitable example and per unit system advantages.

P.T.O.



EE 415 (RR)

2

UNIT - II

4. a) A 200 MVA, 13.8 kV generator has a reactance of 0.85 p.u. and is generating 1.15 pu

voltage.  Determine (i)  the actual values of the line voltage, phase voltage and reactance,

(ii)  the corresponding quantities to a new base of 500 MVA, 13.5 kV.

b) Explain the symmetrical faults in detail.

OR

5. Derive the expression for power angle equation of synchronous machines.

UNIT - III

6. A three phase, 5 MVA, 6.6 KV alternator with a reactance of 8% is connected to a feeder of

series impedance of (0.12+j 0.48) ohms / phase per Km.  The transformer is rated at 3 MVA,

6.6 KV / 33 KV and has a reactance of 5%.  Determine the fault current supplied by the

generator operating under no-load with a voltage of 6.9 KV, when a three phase symmetrical

fault occurs at a point 15 Km along the feeder.

OR

7. a) Derive power equation in terms of symmetrical components.

b) Explain about

(a)   L-G fault.

(b)   LL-G fault.

UNIT - IV

8. What are the factors affecting the steady-state and transient stability.  And explain in detail.

OR

9. Explain following terms :

(i) Transient stability.

(ii) Steady state stability.

(iii) Swing equation.


