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IV/IV B. TECH. DEGREE EXAMINATIONS,  OCT / NOV - 2015
Second  Semester

ELECTRICAL & ELECTRONICS

COMPUTER APPLICATIONS TO POWER SYSTEMS

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 cut set in a connected graph.

b) Define bus admittance matrix of a power system.

c) Define bus impedance matrix.

d) What is the purpose of digital simulation ?

e) What are the applications of bus impedance matrix.

f) How do short circuits occur on a power system.

g) What are the different types of fault which occur in a power system.

h) Name any two methods of reducing short circuit current.

i) State Gauss-seidal load flow formulae.

j) Define voltage controlled bus.

k) What is half line controlled bus.

l) Write down the expression for the kinetic energy of the rotor at synchronous speed in

MJ.

m) A system has two stability limits, 80 MW and 120 MW.  Which is the steady state

stability limit.  Which is transient stability  limit.

n) State one merit of equal area criterion.

UNIT - I

2. What is meant by a primitive network.  Give the representation of a network component in

a admittance form.  Explain the sparsity of power system networks.

(OR)

3. Develop the relation between bus admittance matrix, bus incidence matrix and primitive

admittance matrix.  How will you form Y
bus

 when there is a mutual coupling between elements.

Explain in detail. P.T.O.
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UNIT - II

4. Define the three phase network elements for (a) Balanced system  (b) Unbalanced system.

(OR)

5. Develop the fault admittance matrix in phase and sequence component form.

UNIT - III

6. Derive Newton - Raphson Power flow analysis algorithm and give steps for implementation

of this algorithm.

(OR)

7. Derive the basic equations for the load flow study using Gauss-Seidel method with respect to

this method, explain the following (a) Accceleration factor  (b) Convergence criteria

(c) Handling of PV buses.

UNIT - IV

8. Derive Swing equation for a single machine connected to infinite bus system.  Discuss briefly

the various factors affecting the transient stability of the system.

(OR)

9. A 200 MVA, 11 KV, 50 Hz, 4 pole turbo alternator has an inertia constant of 6 MJ/MVA.

(i) Find the stored energy in the rotor at synchronous speed.

(ii) The machine is operating at a load of 120 MW, when the load suddenly increases to

160 MW, find the rotor retardation.  Neglect losses.

(iii) The retardation calculated above is maintained for 5 cycles.  FInd the change in rotor

angle and rotor speed in rpm at the end of this period.
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IV/IV B.TECH DEGREE EXAMINATION, MARCH/APRIL 2015

SECOND SEMESTER

ELECTRICAL & ELECTRONICS

COMPUTER APPLICATIONS TO POWER SYSTEMS
Time: Three Hours Maximum:70 marks

Answer Question No. 1 Compulsory (14x1=14)

Answer ONE question from each unit 4x14=56
1. Answer the following questions.

a) What is the purpose of digital simulation.

b) What are the applications of bus impedance matrix?

c) Define Graph

d) Define Co – tree

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

f) What are the applications of short circuit analysis

g) Define short circuit MVA Capacity of a circuit breaker.

h) Name the 3 Categories of buses.

i) How is the swing bus selected in a load flow shady?

j) What ar the quantities specified at a generator bus?

k) What are the applications of load flow analysis?

l) Define stady state stability.

m) State two consequences of instability of power system.

n) What are the methods used for the solution of the swing equation.

UNIT-I

2. Explain the following terms

P.T.O
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a) Augmented loop incidence matrix

b) Branch path incidence matrix

c) Basic cut set incidence matrix

Or

3. Explain the sparsity of power system networks. How will you form 4 bus when

these is a mutual coupling between elements? Explain in detail.

UNIT-II

4. Develop the fault admittance matrix is phase and sequence component form

Or

5. Define the three – phase network elements for

(a) Balanced system (b)Unbalanced system

UNIT-III

6. Derive the static load flow equations of a power system. Explain the Newton-

Raphson method of solving the load flow equations.

Or

7. The figure below shows a three bus power system.

Bus (1) slack bus Especified = 1.05
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Bus (2) pV bus |E| specified = 1.0 pu, =3pu.

Bus (3) PØ bus =4 pu, =2 pu

Carryout one iteration of load flow solution by Newton – Raphson method. Take

Ø limits of generators as 0.1 Ø 0.25

UNIT-IV
8. Discuss briefly the various factors affecting the transient stability of the system.

Distinguish between steady state and transient stabilities.

Or
9. (a) Derive swing equation for a single machine connected to infinite bus system.

(b) Two turbo alternators given below are interconnected using a short line

machine 1: 4 pole, 50Hz, 75MUA, 0.8lag, 30000kg

(c) Machine 2: 2 pole, 50Hz, 100MUA, 0.85 lag, 10000kg . Determine the

inertia constant of the single equivalent machine on a base of 200MUA.
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Second Semester

ELECTRICAL  AND  ELECTRONICS  ENGINEERING

COMPUTER  AIDED  POWER  SYSTEM  ANALYSIS

Time : Three Hours            Max. Marks : 70

   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) Define Primitive impedance.

b) Write about element-node incidence matrix.

c) Define sub-graph.

d) Write about basic cut-set with example.

e) What are the applications of short circuits ?

f) Define mutual-coupling.

g) Define bus impedance matrix.

h) What are the advantages of Newton-Raphson method ?

i) What is meant by acceleration factor ?

j) Define load flow buses and what are they.

k) Write about decoupled method.

l) Define Jacobian matrix.

m) Define infinite bus.

n) Write about transient equation.

UNIT - I

2. Determine the incidence matrices A, B, B', C, C' and K.  From that verify the following

relations for the following figure, take 1 as ground bus

(i)
T

Lb
BC −= (ii)  UKA

T

b
= .

OR

3. Define the following

(i) Tree   (ii)  Cut set (iii)  Tie set (iv)  Incidence matrix with examples.

UNIT - II

4. Derive the formula for Z Bus using building algorithm if the new element is a link with

mutual coupled to any other element.

P.T.O.
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OR

5. Write the algorithm for the formation of bus impedance matrix for a branch case and form

the Z-bus for the given network connections.

Element Bus code Impedance

      1      1-2       0.2

      2      1-4       0.4

      3      2-3       0.4

UNIT - III

6. Using data given below, obtain V3 using N-R method after first iteration.

Bus code series impedance

    1-2     0.03 + j0.24

    1-3     0.02 + j0.05

    2-3     0.06 + j0.18

Bus code Assumed bus Generation (MW) Generation (MVAR) Load (MW) Load (MVAR)

 Voltage

1 1.05+j0 0 0 0 0

2 1.0+j0 20 0 50 20

3 1.0+j0 0 0 60 25

7. a) Explain the load flow solution using G-S method with the help of a flow chart.

b) Write about advantages of G-S methods.

UNIT - IV

8. a) Explain the following terms

(i)  Transient reactance.

(ii)  Inertia constant.

b) Derive the expression for steady state stability limit using ABCD parameters.

9. Give some recent methods for maintaining stability.  And explain in detail.
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Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a)   Define co-tree.

b)   Define sub-graph

c)   What is meant by a primitive network.

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

e)   Distinguish between symmetrical and unsymmetrical short circuits.

f)   Define symmetrical fault.

g)   Define zero sequence impedance of generator.

h)   Define off-nominal turns ratio

i)   What is half line charging admittance?

j)   What is a Jacobian matrix.

k)   What is a load bus?

l)   What are the data required for a load flow study

m)  State one merit of equal area criterion

n)   Define steady state stability.

UNIT-I
2. Explain the

a)   Augmented loop incidence matrix

b)   Branch path incidence matrix

c)   Basic cutset incidence matrix.

(OR)
3. Explain the sparsity of power system networks. How will you form 4 bus when there is a

mutual coupling between elements? Explain in detail.

UNIT-II
4. Develop the fault admittance matrix in phase and sequence component form.

P.T.O

1



(OR)
5. Two generating stations having short circuit capacities of 1200 MVA and 800MVA

respectively and operating at 11 kV are linked by an inter connected cable having a reac-

tance of 0.5 ohm/phase. Determine the short circuit capacity of each station.

UNIT-III
6. Explain clearly with a flow chart the computational procedure for load flow solution

using Newton-Raphson method when the system contains all types of buses.

(OR)
7. The figure given below shows a three bus power system

Bus (1) slack bus E
specified

= 1.05
00

Bus (2) pv bus (E)
specified

 = 1.2 pu, P
G
 = 3 p.u

Bus (3)  p  bus P
L
= 4 p.u, L =2 p.u

Carry out one iteration of load flow solution by Gauss-seidal method. Take   limits of

generator  2 as 0 4   take 1 
UNIT-IV

8. Give some recent methods for maintaining stability and explain in detail.

(OR)
9. Derive swing equation for a single machine connected to infinite bus system. Write short

notes on Inertia constant.


