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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE MATERIAL

EE 306 POWER SYSTEM ANALYSIS

VISION OF THE INSTITUTION

To mould our youngsters into Millennium Leaders not only in Technological and Scientific Fields but also
to nurture and strengthen the innate goodness and human nature in them, to equip them to face the
future challenges in technological break troughs and information explosions and deliver the bounties of
frontier knowledge for the benefit of humankind in general and the down-trodden and underprivileged in
particular as envisaged by our great Prime Minister Pandit Jawaharlal Nehru

MISSION OF THE INSTITUTION

To build a strong Centre of Excellence in Learning and Research in Engineering and Frontier Technology,
to facilitate students to learn and imbibe discipline, culture and spirituality, besides encouraging them to
assimilate the latest technological knowhow and to render a helping hand to the under privileged, thereby
acquiring happiness and imparting the same to others without any reservation whatsoever and to
facilitate the College to emerge into a magnificent and mighty launching pad to turn out technological



giants, dedicated research scientists and intellectual leaders of the society who could prepare the country
for a quantum jump in all fields of Science and Technology

ABOUT DEPARTMENT
4 Established in: 2004

¢ Courses offered : B.Tech in Electrical and Electronics Engineering

M.Tech in Energy Systems
¢ Approved by AICTE New Delhi and Accredited by NAAC

€ Affiliated to the A P J Abdul Kalam Technological University.
DEPARTMENT VISION

To excel in technical education and research in the field of Electrical & Electronics
Engineering by imparting innovative engineering theories, concepts and practices to improve

the production and utilization of power and energy for the betterment of the Nation.

DEPARTMENT MISSION

e To offer quality education in Electrical and Electronics Engineering and prepare the
students for professional career and higher studies and to make students socially
responsible

e To create research collaboration with industries for gaining knowledge about real-time

problems.

PROGRAM OUTCOMES (POS)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of



10.

11.

12.

mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations, and
give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.
Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.



PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1: Ability to Formulate the various power system components under normal and abnormal
conditions

PSO2: Ability to learn and solve the problems related to load flow studies under normal and
abnormal conditions

PSO3: Ability to inculcate the Knowledge for analyzing different stability criteria and its
solution for fault clearance
Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1

C306 |2.83| 05 0.5 0.66

To enable the students to analyse power systems under normal and abnormal
conditions

To understand the need for load flow analysis and different methods

To understand power system modeling

To analyse the single and double area function for automatic system control
Identify different economic operation conditions for given load

To understand the need for stability studies and their analysis




C306 3 3 2.75

Course code Course Name L-T-P - Year of
Credits Introduction
EE306 POWER SYSTEM ANALYSIS 3-0-0-3 2016
Prerequisite: Nil
Course Objectives
* To enable the students to analyse power systems under normal and abnormal
conditions.

e To understand the need for load flow analysis and different methods
e To understand power system modeling
To understand the need for stability studies and their analysis

Syllabus

Per unit quantities - modeling of power system components - methods of analyzing faults in
symmetrical and unsymmetrical case - load flow studies - Automatic Generation Control -
Automatic voltage control — Economic load dispatch - Unit commitment - Power system stability -
Solution of swing equation - Methods of improving stability limits

Expected outcome .
The students will be able to:
i.  Analyse power systems under normal and ab itions.

ii.  Carry out load flow studies under normal and rmal conditions
References:
1. Cotton H. and H. Barber, Transmission & Di 1 Electrical Energy, 3/e, Hodder and

Stoughton, 1978.
. Gupta B. R, Power System Analysis anﬁn d, New Delhi, 2006.
. Gupta J B, Transmission & Distribusiong trical Power, S.K. Kataria & Sons, 2009,

Wrand Control, McGraw Hill, 199
8. Bhatnagar, 4 Course in Electrical Power, Dhanpat Rai &

. Kundur P, Power sysiem

. Sonmi, ML, P. V. Gu
Sons, New Delhi,

8. Stevenson W.
9. Uppal S. L
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10. Wadhwa C. ectrical Power Systems, 33/e, New Age International, 2004.

11. Weedy B. M., B_ J. Cory, N. Jenkins, J. B. Ekanayake and G. Strbac, Electric Power System,
John Wiley & Sons, 2012.




Course Plan

AMaodule

Contents

Hours

Sem. Exam
Marks

Per unit guantities-single phase and three phase-selection of
base quantities -advantages of per unit system —changing the
base of per unit quantities-Simple problems.

Modelling of power system components - single line diagram —
per unit quantities. Symmetrical components- sequence
impedances and sequence networks of generators, transformers
and transmission lines.

15%

IT

Methods of analyzing faults in symmetrical and unsymmetrical
case- effects of faults - Power system faults - symmetrical
faults - short circuit MVA - current limiting reactors-

15%

Unsymmetrical faults - single line to ground, line to line,
double line to ground faults -consideration of prefault current-
problems.

FIRST INTERNAL EXAMINATION

Load flow studies - Introduction-types-network model
formulation - formation of bus impedance and admittance
matrix, Gauss-Siedel (two iterations), Newton-Raphson
(Qualitative analysis only) and Fast Decoupled method (two
iterations) - principle of DC load flow.

15%

v

Automatic Generation Control: Load frequency control: single
area and two area systems -
Automatic voltage control.

SECOND INTERNAL EXAMINATION

Load flow studies - Introduction-types-network model
formulation - formation of bus impedance and admittance
matrix, Gauss-Siedel (two iterations), Newton-Raphson
(Qualitative analysis only) and Fast Decoupled method (two
iterations) - principle of DC load flow.

15%

v

Automatic Generation Control: Load frequency control: single
area and two area systems -
Automatic voltage control.

15%

SECOND INTERNAL EXAMINATION

‘V

Economic Operation - Distribution of load between units
within a plant - transmission loss as a function of t
generation - distribution of load between plants -

computing penalty factors and loss coefficients,

Unit commitment: Introduction — Constraints “unit
commitments: Spinning reserve, Thermal iteconstraints-
Hydro constraints. -

N

Vi

Power system stability - steady statg,éﬂni‘c and transient
stability-power angle curve-steady stéte stability limit

Mechanics of angular motion-Swin uafion — Solution of

swing equation - Point by Por - RK method - Equal
area criterion application\- etlys of improving stability

himits.
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MODULE NOTES
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