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] POWER SYSTEMS ANALYSIS
rerequisite: powa.. o
Quisite: Power Systems [ and Power system 1.

Course Objectives:
) ‘n understand and deve
<. To know the

3. To anal
4

' lop Ybus and Zbus matrices.

Ly importance of load fow studies and its importance.

 To kno\:l-,::q \-‘.:11 mu‘s types of fault.s‘()(:cur in power system.
Steady State and Transient stability of power system.

+ To understar i
e kng\(}lhldll.d the economic operation of the Thermal power plants.
v the importance of Load frequency control

ENIT = I: (~10 Lecture Hours)
ower Flow Studies:

[y on

3

Network  Matri issi
BB B s : atrices. Transmission Network
Presentations: Bus  Admittance frame and Bus Impedance frame.

Formati L

Nume?it{:glnpggblYaus. [Iillrect Method only, Formation of Zsys from Yau,
; ) ems. Necessity of Power FI i P
and Notations, Converg ty r Flow Studies, Bus classification

ence & Bus mi G 8
Load Flow Methods: ? TUSUAICH crltra.

Gauss-Seidal method, Newton Raph i
Po : , Newton Raphson method in
lar and Rectangular form, Numerical Problems for one or two iterations.

UNIT - II:(~9 Lecture Hours)

Short Circuit Analysis: 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.

Symmetrical Components, sequence impedances and networks, Numerical
Problems.

Unsymlpetrical Fault Analysis: Fault current calculations for LG, LL, LLG
faults with and without fault impedance, Numerical Problems.

UNIT - III :(~10 Lecture Hours)

Power System Stability Analysis: Introduction to Power System Stability
issues. Rotor dynamics & Swing equation, Power angle equation, Steady
State Stability, Determination of Transient Stability through Equal Arca

Criterion for single machine infinite system, Critical clearing angle & time,
Numerical problems.

Multi machine transient analysis: Classical representation of system and
| its assumptions, Solution of Swing Equation by Point-by-Point Method,
Methods to improve Stability.

UNIT -IV: (~9 Lecture Hours)

Economic Operation of Power Systems: Optimal operation of Generators

) in Thermal Power Stations, - heat rate Curve — Cost Curve — Incremental
fuel and Production costs, input-output characteristics, Optimum

) generation allocation with ling losses— neglected. tigpum generation
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cation meluding  the  effect of ransmission  lin¢ losses Loss

Coeffici
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1ents, Gengeral tranamission line loss formula,

;Td’l;:n '”1f° Lecture Hours)
M{mmn:‘ ° lGovernpr. Turbine, Generat.or and Load: o s i
St n-..u ‘\“‘h‘ﬁudp]nlg of Speed Governing Sysltrm — Derivation ol sn:lci
"“‘1“‘t“%vl1trh?sh‘ f}lnrhnn. INirat  order Turbine n_m{_l(-:l, FIII(:(:k Diagram
(h\nv;_'“ 1‘.‘“““ of Steam Turbines and Approximate Linear Models.
Sin Ie: Al and lan_:ld Model. | |
h“]ﬁm;.\‘fm" &\ Two Ar?a.poad Frequency Contrpl: Necessity of keeping
d i -l”“T'\‘:‘*}Hll!.' Definitions of Control area Single area (:(mlrnl-Blr;f:k
n\'I‘m‘mi ‘ t]j}thmlnlum of an isolated power swsl.crrl — Steady state analysis,
ciinals ,:‘-:.( b-lnnllm“ — Unﬂmlrnllnd casc. l’rnpurll.mml plus Integral control of
31'1‘10 \r-\m .I.‘t an‘d its block diagram representation, steady state response.

¢ ariable model.
:’?ad frequency control of two area system: Tic line Model , Block
diagram representation of two area power system. Uncontrolled case-Steady
state analysis only. )
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Course Outcomes: After this course, the student will be able to:

1. Develop Ybus , Zvus matrices for the power system networks
2. Perform the load flow analysis of power system networks using Gauss-

Seidel, Newton-Raphson methods.
3. Analyze symmetrical and unsymmetrical faults in power sSys

networks.
4. Estimate the Transient and steady state Stability for sin

infinite system.
5. Apply mathematical techniques/methods to s

dispatch problems.
6. Model and analyze the single and two area Load frequency control

systems for the control of frequency. D) %
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