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Course Outcomes: Afier successful completion of this course, students should be able to:
1 | Compute the optimal generation schedule of all thermal power and hydrothermal system.(K3)
2 Apply different solution methods like priority-list and dynamic-programming solution methods for
unit commitment problem.(K3) e
3 Differentiate between different generations control like supplementary control action, tie-line
control and automatic generation control.(K2)
4 | Demonstrate different types of reactive power compensation techniques in Power Systems.(K2)
Unit Outcome/Bloom’s Level Topics No. | Topics/ Text Contact | Delivery
Activity Boolv/ Hour Method
Refcrence
UNIT-1. Economic Operation of Power Systems
Optimal operation of
1.1 generators in thermal power | T1,R2 1 Chalggl"l‘ 2l
stations-an introduction
19 System Constraints- TI,R2 ! Chalk&Talk,
i Equality and inequality PPT
Input-output characteristics, | T1,R2
13 Heat curve, Cost curve and ! Chalké&Talk,
: Increment fuel and PPT
production costs
COURSEOUTCOME-1: ‘ Optimum generation T1,R2
Compute the optimal 1.4 allocation with line loss I Chali;ﬁc%l‘alk,
generation schedule of neglected ,
1 all thermal power and Pr(.)ble.m formu]atnon- T1,R2
hydrothermal  system. { 5., [objective function- 1 Chalk&Talk,
(K3) ¥ constraints-solution PPT
procedure -Algorithm
L6 Problem with different case | T1,R2 | Chalk&Talk,
' studies PPT:
Optimum generation T1,R2 :
il 1.7 allocation including the 1 Chalk&Talk,
g IRt B effect of line loss PPT
: £ Problem formulation-
e g objective function- 5
i : 1.8 constraints- loss equation- T1,R2 l Challl;g‘;alk‘
1 i b solution procedure S
e G T 1.9 Problem with case studies TI1.R2 1 Chalk&Talk,
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Loss coefficients-derivation
1.10 of B,,, cocfficient in terms TI1,R2 | Chalgfﬁ;mk’
of system parameters
General transmission line
loss formula- derivation of
1.1 loss formula in terms of bus | T1,R2 | Cha]gf,‘;r alk,
powers and system
parameters
Content beyond the Optimization of power system by
syllabus (if need) Lambda iteration, penalty factor methods
and evolutionary algorithm: Classical
comparison
Total 12
UNIT-2. Hydrothermal Scheduling
Hydrothermal scheduling Chalk&Talk,
21 (HTS): An introduction RI,R2 1 PPT
Hydroelectric power plant Chalk&Talk,
2.2 models-classification RIR2 1 PPT
Input-output
characteristics- Incremental
2.3 Water Rate Characteristics- | R1,R2 1 il
. PPT
Incremental Production
Cost Characteristic
Optimal scheduling of Chalk&Talk,
24 hydrothermal system RLR2 1 PPT
COURSEOUTCOME-1: Problem formulation- .
Compute the optimal 2:5 objective function- R1,R2 1 Challl;gfl? alk,
1 generation schedule of g"’]’stf aints y
olution procedure - Chalk&Talk,
all thermal power and 2.6 Algorithm R1,R2 1 it
hydrothermal ~ system, 27 Scheduling problems - RIR2 1 Chalk&Talk,
(K3) i Types of HTS problem ? PPT
; Short term hydrothermal Chalk&Talk,
28 scheduling problem R1,R2 1 PPT
Problem formulation- R
objective function- Chalk&Talk,
2.9 constraints- Without line R1,R2 1 PPT
loss »
Problem formulation- :
2.10 _objective function- R1,R2 1 Chalii);g.;l‘all\. 3t
constraints- With line loss :
Problem with different case Chalk&Talk,
| 201 | gudies RLR2 |1 PPT
_(_j—(;;—te—r;t beyond the syllabus (if need) Optimum operation of Fixed/Cascaded
; : hydrothermal power system using
F ABC algorithm .
| e A e Total | 12
COURSEOUTCOME- _ UNIT-3. Unit Commitment T Y
' , ‘ 3.0 Optimal Unit Commitment T ; ‘ Chalk&'l‘alk ¢
y problem: An overview TLR2 Ul PP o
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. —] : ‘tment Chalk&Talk,

l 2:  Apply dlffen.ant 32 Need for unit Commitmen TI1,R2 1 L
solution methods like T Constraints in unit TLR2 i Chalk&Talk,
priority-list and ___3_3/_ commitment d PPT
dynamic-programming 34 Spinning reserve - T1.R2 1 Chalk&Talk,
solution methods for ' Thermal unit constraints PPT
afiit commitment 35 Hydro constraints- Must| T po 1 Chalk&Talk,

) run- Fuel Constraints g PPT
problem. (K3) Cost function formulation- Chalk
alk&Talk,
3.6 Start-upcost T1,R2 1 PPT
consideration
Shut-down cost Chalk&Talk,
. . T1,R2 1
o, consideration PEL
Solution methods- Priority Chalké&Talk,
3.8 ordering T1,R2 ! PPT
Dynamic programming Chalk&Talk,
3.9 S T1,R2 1 PPT
Problem with different case Chalké&Talk,
340 studies T1,R2 1 PPT
Problem with different case Chalk&Talk,
S studies continued T1,R2 1 PPT
Total 11
UNIT-4. Single Area Load Frequency Control
Modeling of steam turbine- Chalk&Talk,
4.1 Common types T2,R1 1 PPT
4.2 Mathematical modeling T2,R1 1 Chaléé’c%l‘alk,
Torque developed- transfer | T2, R1
4.3 function- block diagram 1 Challlggc'l"l‘ alk,
representation
COURSEOUTCOME-3: 44 Modeling of generator- T2, R2 I Chalk&Talk,
Differentiate betwe.en ' Mathematical modeling PPT
different . ¥ 45 Transfer function block- T2, R2 : Chalk&Talk,
- oritvol genera '](?ES ’ diagram representation PPT
1K€ MM of speed governing T2, R2 : '
supplementary control | 4.6 | system - Construction and 1 Challl;;&;‘alk,
[V | action, tie-line control working principle : :
and . automatic 47 Block diagram T2, R2 1 Chalk&Talk,
generation control. : representation PPT
(K2) Modeling of hydro turbine | T2, R2 -
4.8 - Transfer function- block 1 Chulll;g.;l'alk, A
diagram representation i ,, '
49 Necessity of keeping T2, R1 1 Chalk&Talk,
: frequency constant _ L Foag | 7 P

i Control area - Definitions | T2 Chalk&Talk,

| 4.10 | Ay P e palnd I
Ale Single area control:Block' T2,;RE | A Chalk&Talk, |
A Bt ; 4.11 diagram representationof | - - S BOREe ) 4 W I
X e : an isolated power system ‘| - | gt SN oy B4
it Ay Rt 412 Steady state analysis - T2;RL: {5 g B Crha‘“‘“?l";““?‘;‘- o

_//m ; Uncontrolled case - . . ] IS __,,.,P,P——w—-*‘
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SN Cis S8 1 compensated transnussion I'lLR3 ' (h-.m:&’!ulk,
1% 0.0 lines - Shunt compensation ; PPl
A TR ™ Chulk&Talk,
6.7 Series compensution Il R3 5 PIL’T Ll
‘ i ACTS I T | Chalk&Talk,
6.8 Introduction (o FACTS 1. R3 = e
- ’ - p t ‘e ” ’-‘,I Ik
‘oble ny, T1.R3 Chalk&Talk,
6.9 Problem Solving | ot
' Total | 09 s
Cumulative Proposed Periods | 69 )
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