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2. Syllabus: 



 

 

Computer Methods & Power Systems 

 

Subject Code:56011                                                               L:4 T/P/D:0 Credits:4  

Int. Marks:25 Ext. Marks:75 Total Marks:100 

UNIT I: Power System Network Matrices-1 

 

Graph Theory: Definitions, Bus Incidence Matrix, Y bus formation by Direct and Singular 

Transformation Methods, Numerical Problems. 

UNIT II: Power System Network Matrices-2 

Formation of ZBus: Partial network, Algorithm for the Modification of Z Bus Matrix for addition element 

for the following cases: Addition of element from a new bus to reference, Addition of element from a 

new bus to an old bus, Addition of element between an old bus to reference and Addition of element 

between two old busses (Derivations and Numerical Problems).- Modification of ZBus for the changes 

in network ( Problems ) 

UNIT III: Power flow Studies-1 

Necessity of Power Flow Studies – Data for Power Flow Studies – Derivation of Static load flow 

equations – Load flow solutions using Gauss Seidel Method: Acceleration Factor, Load flow solution 

with and without P-V buses, Algorithm and Flowchart. Numerical Load flow Solution for Simple Power 

Systems (Max. 3-Buses): Determination of Bus Voltages, Injected Active and Reactive Powers (Sample 

One Iteration only) and finding Line Flows/Losses for the given Bus Voltages. 

UNIT IV: Power flow Studies-2 

Newton Raphson Method in Rectangular and Polar Co-Ordinates Form: Load Flow Solution with or 

without PV Busses- Derivation of Jacobian Elements, Algorithm and Flowchart. Decoupled and Fast 

Decoupled Methods. - Comparison of Different Methods – DC load Flow 

UNIT V: Short Circuit Analysis-1 

Per-Unit System of Representation. Per-Unit equivalent reactance network of a three phase Power 

System, Numerical Problems. 

Symmetrical fault Analysis: Short Circuit Current and MVA Calculations, Fault levels, Application of 

Series Reactors, Numerical Problems. 

UNIT VI: Short Circuit Analysis-2 

Symmetrical Component Theory: Symmetrical Component Transformation, Positive, Negative and Zero 

sequence components: Voltages, Currents and Impedances. 

Sequence Networks: Positive, Negative and Zero sequence Networks, Numerical Problems. 

Unsymmetrical Fault Analysis: LG, LL, LLG faults with and without fault impedance, Numerical 

Problems. 

UNIT VII: Power System Steady State Stability Analysis 

Elementary concepts of Steady State, Dynamic and Transient Stabilities. Description of: Steady State 

Stability Power Limit, Transfer Reactance, Synchronizing Power Coefficient, Power Angle Curve and 

Determination of Steady State Stability and Methods to improve steady state stability. 

 

 

 

UNIT VIII: Power System Transient State Stability Analysis 

 

 

Derivation of Swing Equation. Determination of Transient Stability by Equal Area Criterion, Application 

of Equal Area Criterion, Critical Clearing Angle Calculation.- Solution of Swing Equation: Point-by-Point 



 

 

Method. Methods to improve Stability - Application of Auto Reclosing and Fast Operating Circuit 

Breakers. 

 

TEXT BOOKS: 
1. power system Analysis Operation and control, Abhijit Chakrabarthi , Sunita Haldar, 3 ed , PHI,2010. 
2. Modern Power system Analysis – by I.J.Nagrath & D.P.Kothari: Tata McGraw-Hill Publishing 
company, 2nd edition. 
 
REFERENCE BOOKS: 
1. Computer Techniques in Power System Analysis by M.A.Pai, TMH Publications 
2. Power System Analysis by Grainger and Stevenson, Tata McGraw Hill. 
3. Computer techniques and models in power systems, By K.Uma rao, I.K.International 
4. Power System Analysis by Hadi Saadat – TMH Edition. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

1. Vision of the department 
 

 

Vision and Mission of the institute 

The Mission of the institute 

Our mission is to become a high quality premier educational institution, to create technocrats, by 

ensuring excellence, through enriched knowledge, creativity and self development. 

 

 

 

The Vision of the institute 

Geethanjali visualizes dissemination of knowledge and skills to students, who would eventually 

contribute to the well being of the people of the nation and global community. 

 

 

 

 

DEPARTMENT OF EEE 

Department of Electronics and Electronics Engineering is established in the year 2006 to 

meet the requirements of the Electrical and Electronic industries such as Vijay electrical, BHEL, 

BEL and society after the consultation with various stakeholders.  

 

 

Vision of EEE 
To provide excellent Electrical and electronics education by building strong teaching and research 

environment 

 



 

 

 

2. Mission of the department 

Mission of EEE 

i) To offer high quality graduate program in Electrical and Electronics education and to prepare students 

for professional career or higher studies.  

ii) The department promotes excellence in teaching, research, collaborative activities and positive 

contributions to society 

 

 

3. PEOs and Pos 
Program Educational Objectives  

 

Program Educational Objectives of the UG Electrical and Electronics Engineering are: 

 

PEO 1. Graduates will excel  in  professional  career  and/or  higher  education  by  acquiring  

knowledge  in Mathematics, Science, Engineering principles and Computational skills.  

  

PEO 2. Graduates will analyze real life problems, design Electrical systems appropriate to the 

requirement that are technically sound, economically feasible and socially acceptable.  

 

PEO 3.Graduates will exhibit professionalism, ethical attitude, communication skills, team 

work in their profession, adapt to current trends by engaging in lifelong learning and 

participate in Research & Development. 

 

Programme Outcomes  
The Program Outcomes of UG in Electrical and Electronics Engineering are as follows: 

PO 1. An ability to apply the knowledge of Mathematics, Science and Engineering in Electrical 

and Electronics Engineering. 

PO 2. An ability to design and conduct experiments pertaining to Electrical and Electronics 

Engineering. 

PO 3. An ability to function in multidisciplinary teams 

PO 4. An ability to simulate and determine the parameters such as nominal voltage, current, power 

and associated attributes. 

PO 5. An ability to identify, formulate and solve problems in the areas of Electrical and 

Electronics Engineering. 

PO 6. An ability to use appropriate network theorems to solve electrical engineering problems. 

 PO 7. An ability to communicate effectively. 

PO 8. An ability to visualize the impact of electrical engineering solutions in global, economic and 

societal context. 

PO 9. Recognition of the need and an ability to engage in life-long learning. 

PO 10 An ability to understand contemporary issues related to alternate energy sources. 



 

 

PO 11 An ability to use the techniques, skills and modern engineering tools necessary for 

Electrical Engineering Practice. 

PO 12 An ability to simulate and determine the parameters like voltage profile and current ratings 

of transmission lines in Power Systems. 

PO 13 An ability to understand and determine the performance of electrical machines namely 

speed, torque, efficiency etc. 

PO 14 An ability to apply electrical engineering and management principles to Power Projects 
 

 

 

6. Course objectives and outcomes: 

 
Objectives: 

 This course introduces formation of Z bus of a transmission line, power 
flow studies by various methods. 

  It also deals with short circuit analysis and analysis of power system 
for steady state and transient stability. 

 
Outcomes 

On successful completion of this subject, students will be able to:  

 

1. Demonstrate an understanding of the nature of the modern power system, including the 

behaviour of the constituent components and sub-systems  

2. Describe the construction, operation and equivalent circuit of three-phase transformers  

3. Apply load flow analysis to an electrical power network and interpret the results of the analysis  

4. Analyse a network under both balanced and unbalanced fault conditions and interpret the results  

5. Demonstrate an understanding of the role of protection in modern power systems and to 

describe the operation of a range of protection schemes  

6. Design a protection system for an item of electrical plant  

7. Demonstrate an awareness of the methods used for voltage regulation in electrical power 

networks  

8. Analyse the transient stability of a single machine/infinite bus system using both analytical and 

time simulation methods  

9. Demonstrate an understanding of the factors which determine transient stability in both single 

machine and multi-machine systems  

10. Describe the role of insulation co-ordination in the design and operation of power networks, 

including the role of circuit breakers  

11. Demonstrate the ability to conduct experiments in the Electrical Engineering Laboratory in 

accordance with Health and Safety Regulations and to record, interpret and report on the 

experimental results 



 

 

 

 

 

 

7. Brief notes on the importance of the course and how 

it fit into the curriculum 
 

The course is about the basic concept, mathematical model, analysis method of power systems. It covers 

power flow calculation, fault calculation, stability analysis, control and protection for power systems. Matrix 

analysis of power systems networks and methods of solution. Load flow and short circuit analysis. Economic 

operation of power systems. Transient stability analysis. 

 

8. Prerequisites 
Principles of Electric Circuits, Electrical Machine 
 

 

9. Instructional Learning Outcomes: 

 
Outcomes 

 

1. Demonstrate an understanding of the nature of the modern power system, including the 

behaviour of the constituent components and sub-systems  

2. Describe the construction, operation and equivalent circuit of three-phase transformers  

3. Apply load flow analysis to an electrical power network and interpret the results of the analysis  

4. Analyse a network under both balanced and unbalanced fault conditions and interpret the results  

5. Demonstrate an understanding of the role of protection in modern power systems and to 

describe the operation of a range of protection schemes  

6. Design a protection system for an item of electrical plant  

7. Demonstrate an awareness of the methods used for voltage regulation in electrical power 

networks  

8. Analyse the transient stability of a single machine/infinite bus system using both analytical and 

time simulation methods  

9. Demonstrate an understanding of the factors which determine transient stability in both single 

machine and multi-machine systems  

10. Describe the role of insulation co-ordination in the design and operation of power networks, 

including the role of circuit breakers  

11. Demonstrate the ability to conduct experiments in the Electrical Engineering Laboratory in 

accordance with Health and Safety Regulations and to record, interpret and report on the 

experimental results 



 

 

 

 

 

 

 

 

10.Course mapping with PEOs and Pos: 

 

 
a) an ability to apply the knowledge of Mathematics, science and engineering in 

Electronics and communications 

 

b) an ability to Design & Conduct Experiments, as well as analyze & Interpret Data √ 

c) an ability to design a system, component, or process to meet desired needs with 

in realistic constraints such as economic, environmental, social, political, ethical, 

health and safety, manufacturability, and sustainability 

√ 

d) an ability to function on multidisciplinary teams √ 

e) an ability to Identify, Formulate & Solve problems in the area of Electronics and 

Communications Engineering 
√ 

f) an understanding of professional and ethical responsibility  

g) an ability to communicate effectively  

h) the broad education necessary to understand the impact of engineering solutions 

in a global, economic, environmental, and societal context 
 

i) a recognition of the need for, and an ability to engage in life-long learning √ 

j) a knowledge of contemporary issues  

k) an ability to use the techniques, skills, and modern engineering tools necessary 

for engineering practice 
√ 

 

 

 

 

 

 

Relationship of the course to the program educational objectives : 

 

1. Domain knowledge: Graduates will be able to synthesize mathematics, science, 

engineering fundamentals, laboratory and work-based experiences to formulate 

and solve engineering problems in Electronics and Communication engineering 

domains and shall have proficiency in Computer-based engineering and the use 

of computational tools. 

√ 

2. Professional Employment: Graduates will succeed in entry-level engineering 

positions within the core Electronics and Communication Engineering, √ 



 

 

computational or manufacturing firms in regional, national, or international 

industries and with government agencies. 

3. Higher Degrees: Graduates will succeed in the pursuit of advanced degrees in 

Engineering or other fields where a solid foundation in mathematics, science, 

and engineering fundamentals is required.  
√ 

4. Engineering citizenship: Graduates will be prepared to communicate and work 

effectively on team based engineering projects and will practice the ethics of 

their profession consistent with a sense of social responsibility. 
 

5. Lifelong Learning: Graduates will recognize the importance of, and have the 

skills for, continued independent learning to become experts in their chosen 

fields and to broaden their professional knowledge. 
√ 

6. Research and Development: To undertake Research and Development works in 

the areas of Electronics and Communication fields. 
√ 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. Class Time Table: 

 
 

 

 

12. Individual Time Table 

 



 

 

 

 

13. Lecture schedule with methodology being used/adopted  
 

 Unit wise Summary 

S. 

NO 

Unit 

No 

Date Topic Regular/ 

Additional 

LCD/ 

OHP/BB 

Remark 

   UNIT-1 Power System Network Matrices-1    

1 1  Graph Theory,Definitions    

2  Bus Incidence Matrix    

3  Y bus Formation by Direct Method  OHP  

4  Y bus Formation by Singular Transformation 

Method 

   

5  Numerical Problems    

   UNIT-2 Power System Network Matrices-2    

6 2  Formation of Z Bus    

7  Algorithm for the Modification of Z Bus 

Addition of Element from a New Bus to 

Reference 

 LCD  

8  Addition of -Element from a New Bus to an 

Old Bus 

   

9  Addition of Element between Old Buses to 

Reference 

   

10  Addition of Element between Two Old Buses    

11  Modifications of Z Bus for the changes in 

Network 
Numerical Problems 

   

12   TOTURIAL 1    

13   TOTURIAL 2    

14   ASSGHNMENT FOR 1 & 2 UNITS    

   UNIT-3 Power flow Studies-1    

15 3  Necessity of Power Flow Studies    

16  Data for Power Flow Studies    

17  Derivation of Static Load Flow Equations    

18  Gauss Seidel Method, Acceleration Factor  OHP  

19  Load Flow Solution with and without P-V 

Buses 

 OHP  

20  Algorithm and Flowchart. Numerical Load 

flow Solution for Simple Power Systems (Max. 

3-Buses): 

 OHP  

21  Determination of Bus Voltages    

22  Injected Active and Reactive Powers    

23  Finding Live Flows / Losses foe given Bus 

Voltages. 

   

  Unit-4 Power flow Studies-2    



 

 

24 4  Newton Raphson Method in Rectangular and 

Polar Co-Ordinates Form: 

 OHP  

25   Load Flow Solution with or without PV 

Busses- 

 OHP  

26   Derivation of Jacobean Elements Algorithm 

and Flowchart.  

   

27   Decoupled and Fast Decoupled Methods    

28   Comparison of Different Methods – DC load 

Flow 

   

29   TOTURIAL 1    

30   TOTURIAL 2    

31   ASSGHNMENT FOR 1 & 2 UNITS    

32   I Mid revision    

   Unit-5 Short Circuit Analysis-1    

33 5  Per-Unit System of Representation.    

34  Per-Unit equivalent reactance network of a 

three phase Power System, Numerical 

Problems. 

   

35  Symmetrical fault Analysis: Short Circuit 

Current and MVA Calculations 

   

36  Fault levels, Application of Series Reactors    

37  Numerical Problems.    

   UNIT-6 Short Circuit Analysis-2    

38 6  Symmetrical Component Theory: Symmetrical 

Component ransformation 

   

39  Positive, Negative and Zero sequence 

components:  Voltages, Currents and 

Impedances. 

   

40  Sequence Networks:  Positive, Negative and 

Zero sequence Networks, Numerical Problems. 

   

41  Unsymmetrical Fault Analysis: LG, LL, LLG 

faults with and without fault impedance 

   

42  Numerical Problems.    

43   TOTURIAL 1    

44   TOTURIAL 2    

45   ASSGHNMENT FOR 1 & 2 UNITS    

   UNIT-7 Power System Steady State Stability 

Analysis 

   

46 7  Elementary concepts of Steady State, Dynamic 

and Transient Stabilities. 

   

47  Description of: Steady State Stability Power  OHP  



 

 

Limit, Transfer Reactance 

48  Synchronizing Power Coefficient, Power Angle 

Curve 

   

49  Determination of Steady State Stability and 

Methods to improve steady state stability.   

   

   Unit-8 Power System Transient State 

Stability Analysis 

   

50 8  Derivation of Swing Equation. Determination 

of Transient Stability by Equal Area Criterion 

 OHP  

51  Application of Equal Area Criterion, Critical 

Clearing Angle Calculation 

   

52  Solution of Swing Equation: Point-by-Point 

Method. 

   

53  Methods to improve Stability    

54  Application of Auto Reclosing and Fast 

Operating Circuit Breakers. 

 OHP  

55   TOTURIAL 1    

56   TOTURIAL 2    

57   ASSGHNMENT FOR 1 & 2 UNITS    

58   II Mid revision    

A1    additional   

A2    additional   

   Revision for previsious  JNTU papers    

   Revision for previsious  JNTU papers    

   Revision for previsious  JNTU papers    

   Revision for previsious  JNTU papers    

    TOTAL NUMBER OF 

PERIODS=64+2(ADDITIONAL) 

   

 

 

 

 

 

 

 

MICRO PLAN 

S. 

NO 

Unit 

No 

Date Topic Regular/ 

Additional 

LCD/ 

OHP/BB 

Remark 

   UNIT-1 Power System Network Matrices-1    

1 1  Graph Theory,Definitions    

2  Bus Incidence Matrix    

3  Y bus Formation by Direct Method  OHP  

4  Y bus Formation by Singular Transformation 

Method 

   



 

 

5  Numerical Problems    

   UNIT-2 Power System Network Matrices-2    

6 2  Formation of Z Bus    

7  Algorithm for the Modification of Z Bus 

Addition of Element from a New Bus to 

Reference 

 LCD  

8  Addition of -Element from a New Bus to an 

Old Bus 

   

9  Addition of Element between Old Buses to 

Reference 

   

10  Addition of Element between Two Old Buses    

11  Modifications of Z Bus for the changes in 

Network 
Numerical Problems 

   

12   TOTURIAL 1    

13   TOTURIAL 2    

14   ASSGHNMENT FOR 1 & 2 UNITS    

   UNIT-3 Power flow Studies-1    

15 3  Necessity of Power Flow Studies    

16  Data for Power Flow Studies    

17  Derivation of Static Load Flow Equations    

18  Gauss Seidel Method, Acceleration Factor  OHP  

19  Load Flow Solution with and without P-V 

Buses 

 OHP  

20  Algorithm and Flowchart. Numerical Load 

flow Solution for Simple Power Systems (Max. 

3-Buses): 

 OHP  

21  Determination of Bus Voltages    

22  Injected Active and Reactive Powers    

23  Finding Live Flows / Losses foe given Bus 

Voltages. 

   

  Unit-4 Power flow Studies-2    

24 4  Newton Raphson Method in Rectangular and 

Polar Co-Ordinates Form: 

 OHP  

25   Load Flow Solution with or without PV 

Busses- 

 OHP  

26   Derivation of Jacobean Elements Algorithm 

and Flowchart.  

   

27   Decoupled and Fast Decoupled Methods    

28   Comparison of Different Methods – DC load 

Flow 

   

29   TOTURIAL 1    

30   TOTURIAL 2    

31   ASSGHNMENT FOR 1 & 2 UNITS    

32   I Mid revision    



 

 

   Unit-5 Short Circuit Analysis-1    

33 5  Per-Unit System of Representation.    

34  Per-Unit equivalent reactance network of a 

three phase Power System, Numerical 

Problems. 

   

35  Symmetrical fault Analysis: Short Circuit 

Current and MVA Calculations 

   

36  Fault levels, Application of Series Reactors    

37  Numerical Problems.    

   UNIT-6 Short Circuit Analysis-2    

38 6  Symmetrical Component Theory: Symmetrical 

Component ransformation 

   

39  Positive, Negative and Zero sequence 

components:  Voltages, Currents and 

Impedances. 

   

40  Sequence Networks:  Positive, Negative and 

Zero sequence Networks, Numerical Problems. 

   

41  Unsymmetrical Fault Analysis: LG, LL, LLG 

faults with and without fault impedance 

   

42  Numerical Problems.    

43   TOTURIAL 1    

44   TOTURIAL 2    

45   ASSGHNMENT FOR 1 & 2 UNITS    

   UNIT-7 Power System Steady State Stability 

Analysis 

   

46 7  Elementary concepts of Steady State, Dynamic 

and Transient Stabilities. 

   

47  Description of: Steady State Stability Power 

Limit, Transfer Reactance 

 OHP  

48  Synchronizing Power Coefficient, Power Angle 

Curve 

   

49  Determination of Steady State Stability and 

Methods to improve steady state stability.   

   

   Unit-8 Power System Transient State 

Stability Analysis 

   

50 8  Derivation of Swing Equation. Determination 

of Transient Stability by Equal Area Criterion 

 OHP  

51  Application of Equal Area Criterion, Critical 

Clearing Angle Calculation 

   

52  Solution of Swing Equation: Point-by-Point 

Method. 

   



 

 

53  Methods to improve Stability    

54  Application of Auto Reclosing and Fast 

Operating Circuit Breakers. 

 OHP  

55   TOTURIAL 1    

56   TOTURIAL 2    

57   ASSGHNMENT FOR 1 & 2 UNITS    

58   II Mid revision    

A1    additional   

A2    additional   

   Revision for previsious  JNTU papers    

   Revision for previsious  JNTU papers    

   Revision for previsious  JNTU papers    

   Revision for previsious  JNTU papers    

    TOTAL NUMBER OF 

PERIODS=64+2(ADDITIONAL) 

   

 

13.8. Subject Contents 

  13.8. 1. Synopsis page for each period(62 pages) 

  13.8.2. Detailed Lecture notes containing: 

                         1.ppts 

                         2.ohp slides 

                         3.subjective type questions(approximately 5 t0 8 in no) 

                         4.objective type questions(approximately 20 to 30 in no) 

                         5.Any simulations 

13.9. Course Review ( By the concerned Faculty): 

        (I)Aims 

(II) Sample check  

(III) End of the course rreport by the concerned faculty 

 GUIDELINES: 

Distribution of periods : 

No. of classes required to cover JNTU syllalbus                                                        :  45 

No. of classes required to cover Additional topics                                                     :    5 

No. of classes required to cover Assignment  tests (for every 1 units 1 test)              :   5 

No. of classes required to cover  tutorials                                                                  :    5 

No. of classes required to cover  Mid tests                                                                 :   2 

No of classes required to solve  University                                                                :   5 

Question papers                                                                                                            -------        

Total periods                                                                                                                    67 

Total periods                                                                                                                     67 

 

 

 

 

 

 



 

 

 
                                                                                                                  

14. Detailed notes: 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 

 

 
 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 



 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 



 

 

16. University previous Question papers 

 

 
 



 

 

 
 

 

 



 

 

 
 

 

 



 

 

 
 

 

 



 

 

 
 

 

 



 

 

 
 

 

 



 

 

 
 

 

 



 

 

17. Question Bank 

 

POWER SYSTEM ANALYSIS 

Unit – I 
1. Define the following terms with suitable examples 
     i. Tree   ii. Branches  iii. Links  iv. Co-Tree  v. Basic loop  vi. Path 
2. Form YBUS for the given power system shown in figure  with reactance value 
    in p.u.? Select arbitrary directions. 
 

                
3. For the figure below, draw the tree and the corresponding co-tree. Choose a tree of 
your 
    choice and hence write the basic loops & basic cut-set schedule. 

             
4. For a 4-bus system shown the shunt admittances at the buses are neglected and line 
impedances    
    are as under: 
      Line (bus to bus)      1-2       2-3     3-4     1-4               
             R(pu)                 0.025    0.02   0.05    0.04                               1                  2              
3  
             X(pu)                  0.10     0.08    0.20   0.16  

(a) Assume that the line shown dotted (from bus 1 to bus 3) 
Is not present.formulate Ybus 

(b) Which element of Ybus are affected when the line from  
bus1 to bus 3 is added. If the pu impedance of this line is   

0.1+ j0.4, find the new Ybus                                                                               4 

 



 

 

5. Explain the relationship between 
          i. The basic loops and links 

ii. Basic cut-sets and the number of branches 

 

 

 

 

 

Unit – II 
 1. Derive the bus admittance matrix by singular transformation method. 
 2. Represent the power system primitive network component in 
              i. Impedance form           ii. Admittance form 
 3.   Build Zbus for the 3-bus system connection given as:  
          element        bus code       impedance 
                 1                 1-2                  j0.1 
                 2                 1-2                  j0.25 
                 3                 1-3                  j0.1 
                 4                 2-3                  j0.1 
4. The parameters of a 4-bus system are as under: Find Zbus 

            Bus code        Line impedance        Charging admittance                                                                              
                                              (pu)                            Ypq/2(pu) 
                1-2                     0.2+j0.8                           j0.02       
                2-3                     0.3+j0.9                           j0.03 
                2-4                     0.25+j1                            j0.04 
                3-4                     0.2+j0.8                           j0.02 
                1-3                     0.1+j0.4                           j0.01       
5. For the network as shown in figure. Obtain Zbus take Bus-3 as reference Bus. 
 

                        

 

 

 

 

 

Unit – III 
 1. What are the advantages & 
disadvantages of 

       i.G-S method     ii. N-R method 
 2. Describe load flow solution with P.V buses using G-S method. 
 3. Derive the basic equations for load flow studies and also write the assumptions and 
     approximations to get the simple equations. 
4. With a flow chart, explain G-S method for load flow studies 



 

 

5.  Below fig shows a five bus system. Each line has an Z=0.05+j0.15pu. the line shunt 
admittances    
     may be neglected.The bus power and voltage specifications are given below  
                                                  
 
 

 

  

 

 

 

 

Unit – IV 
1. Describe the Newton-Raphson method for the solution of power flow equations 

        in power systems deriving necessary equations using rectangular co-ordinates 
2. Derive the expression for diagonal and off-diagonal elements of Jacobin matrix of 

        N-R (Polar form) method. 

3. With a flow chart, explain Fast decoupled load flow method 
4. With a flow chart, explain NR method in polar co-ordinates for load flow studies 
5. Discuss the Comparison of different methods. 

Unit – 5 
1.                                                                                                                                                                                                                                                                

2. Explain the importance of Per-unit system 

3. How are reactors classified? Explain the merits and demerits of different 

types of system protection using reactors.  
4. Draw the pu impedance diagram for the system shown in figure below. Choose 

Base 
MVA as 100 MVA and Base KV as 20 KV. 

 

 
 
 

 
 
 
 
5. Obtain pu impedance diagram of the power system of figure below. Choose base 

quantities as 15 MVA and 33 KV. 
              Generator: 30 MVA, 10.5 KV, X′′ = 1.6 ohms. 

              Transformers T1 & T2: 15 MVA, 33/11 KV, X = 15 ohms referred to HV 
              Transmission line: 20 ohms / phase 

    Load: 40 MW, 6.6 KV, 0.85 lagging p.f. 



 

 

       

 
 

 
 
 

Unit – 6 
1. What are symmetrical components? Explain. 

2. Derive an expression for power in a 3-phase circuit in terms of 

symmetrical components 

3. Draw zero sequence network for the system shown in figure below 

??. 

 
 
 

 
 
 
 
 
4.The line currents in a 3 phase supply to an un balanced load are respectively 

            Ia = 10 + j20; Ib = 12 - j10; Ic = -3 - j5 Amp. phase sequence is abc. Determine 
            the sequence components of currents. 

4.  Derive an expression for the fault current for a line-to-line fault at an unloaded 
            generator. 

Unit – 7 
1. Explain the terms 

a) Steady state stability b) Transient stability c) Dynamic stability 

2. Discuss various methods of improving steady state stability & transient 

stability 

3. A 3 phase line is 400 Km long. The line parameters are 
r = 0.125 ohm/Km;  x = 0.4 ohm/Km  and  y = 2.8x10-6

 mhos/Km. 
Find steady state stability limit if IVSI = IVRI = 220KV . 

4. A salient pole synchronous generator is connected to an infinite bus via a line. 
           Derive an expression for electrical power output of the generator and draw p-δ 

curve. 

5. What are the factors that affect the transient stability? Explain in detail. 

Unit – 8 
1. What are the assumptions made in deriving swing equation. 
2. Explain point by point method of determine swing curve.  
3. Derive and explain the equal area criterion for stability of a power system. 



 

 

4. Derive the formula for calculating critical clearing angle. 

5. For the system shown in figure below, a 3 phase fault occurs at the middle of one 
of 

      the transmission lines and is cleared by simultaneous opening of circuit breakers 
           at both ends. If initial power of generator is 0.8 pu, determine the critical clearing 
           angle. 
 

            
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

18. Assignment topics 

 

 
 

 
 

 

 

 

 

 

 



 

 

 
 

 

 
    

 

 

 

 

 



 

 

 
 



 

 

 

 
 



 

 

 
 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 

 

 
 

 

 



 

 

 
 

 
 

 



 

 

 



 

 

 

19.   Quiz Questions . 

 

 
 

 

 

 



 

 

 
 

 



 

 

Power System Stability Objective Questions  
1. Steady state stability of the power system is improved by 
a) Reducing the fault clearance time 
b) Using the double circuit line instead of single circuit line 
c) single pole switching 
d) decreasing generator inertia 

 
B 
 
2. Equal area criteria gives the information regarding 
a) Stability region 
b) Absolute Stability 
c) Relative Stability 
d) Swing Curves 

 
B 
 
3. Which one of the following is true 
a) Steady State Stability limit is greater than Transient Stability limit 
b) Steady State Stability limit is equal to Transient Stability limit 
c) Steady State Stability limit is lee than Transient Stability limit 
d) None of the above 

 
A 
 
4. The stability of the power system is not affected by: 
a) Generator reactance 
b) Line reactance 
c) Excitation of the generator 
d) Line losses 

 
D 
 
5. For stability and economic reason we operate the transmission line with power angle in the range of: 
a) 10o to 25o 
b) 30o to 45o 
c) 60o to 75o 
d) 65o to 80o 

 
B 
 
6. The steady state stability of the power system can be improved by: 
a) Using machines of high impedance 
b) Connecting transmission line in series 
c) Connecting transmission in parallel 
d) Reducing the excitation of the machines 

 
C 
 
7. The transfer of power between two stations is maximum when the phase angle displacement between 
the voltages of the two stations is 
a) Zero 



 

 

b) 90o 
c) 120o 
d) 180o 

 
B 
 
8. The inertia of two group of machines which swing together are M1 and M2. The inertia constant of the 
system is: 
a) M1-M2 
b) M1+M2 
c) M1M2/(M1+M2) 
d) M1/M2 

 
C 

Power System Stability Objective Questions 2  
1. The Critical Clearance time of a fault in the power system is related to 
a) Reactive power limit 
b) Short Circuit limit 
c) Steady state stability limit 
d) Transient stability limit 

 
D 
 
2. The equal area criteria of stability is used for: 
a) no load on the busbar 
b) One machine and infinite busbar 
c) More than one machine and infinite busbar 
d) None of the above 

 
B 
 
3. If the torque angle of the alternator increases indefinitely the system will show: 
a) Steady state stability limit 
b) Transient state stability limit 
c) Instability 
d) None of the above 

 
C 
 
4. The steady state stability of the power system can be improved by: 
a) Increasing the number of parallel lines between the transmission points 
b) Connecting capacitors in series with the line 
c) Reducing the excitation of the machines 
d) Both a and b 

 
D 
 
5. The transient stability limit of the power system can be increased by introducing: 
a) Series Inductance 
b) Shunt Inductance 



 

 

c) Series Capacitance 
d) Shunt Capacitance 

 
C 
 
6. The use of high speed breakers can: 
a) Increase the transient stability 
b) Decrease the transient stability 
c) Increase the steady state stability 
d) Decrease the steady state stability 

 
A 
 
7. The inertia constant of the two machines which are not swinging together are M1 and M2. The equivalent 
inertia constant of the system is: 
a) M1-M2 
b) M1+M2 
c) M1M2/(M1+M2) 
d) M1M2/(M1-M2) 

 
A 
8. If a generator of 250MVA rating has an inertia constant of 6MJ/MVA, its inertia constant on a 100MVA 
base is: 
a) 15 MJ/MVA 
b) 10.5 MJ/MVA 
c) 6 MJ/MVA 
d) 2,4 MJ/MVA  

 
A 

 



 

 

 
 



 

 

 

 

20. Tutorial Problems 

 

Tutorial class-1 

 
 

 

 



 

 

 

 

 

Tutorial Class-2 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Tutorial Class-3 

 

 
 

 

 



 

 

Tutorial Class-4 

 

 
Tutorial Class-5 

 
 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

21. Known gaps 

 

Known gaps: 

 

As per the industry levels the following are the known gaps of the CMPS  subject 

 

Which is in the JNTU curriculum. 

 

1.The CMPS subject as per the curriculum is not matching with the power Systems applications  

2.The subject is not matching with  real time applications . 

 

Action taken: 

 

22. Group discussion topics. 

 

 

To be attached. 
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2. Total Number of classes actually taken          - 75 

3. Total Number of students attended for the internal exam         - 

4. Total Number of students attended for the external exam         - 

5. Total number of students passed the exam           - 

6. Pass percentage                        - 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


