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Note: Answer any FIVE FULL Questions & Sketch Neat Figures Wherever Necessary.
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Form the Zbus using building Algorithm of the system shown below.
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Construct the bus impedance matrix for the network shown below. Impedance values are in P.u. Add the
elements in the given order {1,2,3,4,5}
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Explain Point by Point method for solving Swing Equation and Explain Runge Kutta Method for the

solution of Swing Equation for transient stability analysis

method

Yoot et 1)

A =
BN Il A a%

Koz dw Cxot o
o 2

Yo+ Lo ‘-h\q-L \lﬁ.
I = ==

Kaz. fo (at2a 7,.+:t= wtoih) b

T, =t (%o, up. bt
P00 t

o arba - foent Kt o ,a'.'Il R AV A
bt I LA v g |

O B i B e

[10]

COs5

L2




om = xm. x Sm.. =5

AN oVt
%
A pro...= sme e Qo =)
=S &bt
d.20m Ad26m 2
der ols>-

HL@ S | e
fad ?;,.q'r-v—ﬁ(f\‘

e BNV (2B 0D
Tz Prads. . —.@& Te- Pank oy )
e | e CSHETTAEE N o) ek —3EY
! 5 v 7i - =
LN WA W PR N ATY) - S HS 3% i ot SO D
i 4 WEW MHZ T ! z
______ T42 Sm P iaak Pe.oud B 124 0 (D
..... ot 2~ % wom 3 wsym =%k T =Pr=pe )

Define unit commitment and explain how the dynamic programming is applied to obtain unit
commitment. Also Deduce the condition for optimal load dispatch considering losses in a system.

Unit Commitment:

Unit commitment is a crucial optimization problem in power system operation that determines the on/off
status of generating units over a specific time horizon to meet the electricity demand at minimum cost
while satisfying various operational constraints.

Dynamic Programming for Unit Commitment:

Dynamic programming is a mathematical optimization technique used to solve the unit commitment
problem. The problem involves selecting the optimal combination of committed and decommitted
generating units to minimize the total cost, considering factors such as fuel costs, start-up costs, and
operational constraints.

The dynamic programming approach involves breaking down the decision-making process into smaller
subproblems and solving them recursively. By considering the optimal solution for each subproblem, the
algorithm builds up to the optimal solution for the entire unit commitment problem.
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A system consists of two plants connected to a transmission line; the load is located at plant — 2. The
power transfer of I00MW from station 1 to the load results in a loss of S8MW. Find the required generation
at each station and the power received by the load when the system is operating with A = Rs 100MWh.
The incremental fuel cost of two plants are dC: / dP1 = 0.12 Py + 65Rs/MWh and dC> / dP> = 0.25P> +
75Rs/MWh.
. From the first equation:
0.24P; +65—-A =0
0.24P, = XA — 65
. From the second equation:
0.5P,+7 —-A=0
0.5P, =X—175
. Substitute A — 65 for 0.24P; and A — 75 for 0.5 P, into the power balance equation:
A—65+X—75= Poa+ 8 [10] |CO4| L3
2\ — 140 = Paq + 8
2X = Poaq + 148
A= Bad 474
4. Substitute A back into the first and second equations to find P; and Ps:
0.24P; = Be 74 — 65
0.24P, =
. Substitute the values of P;, P», and A back into the power balance equation to find
Poaa:
Pioad = 2X — 148
The operating cost of F1 and F2 in Rs/h of two generating units each of 100 MW are F1 =
0.2PG>+40PG1+120; F2=0.25PG2*+30PG2+150. Find the optimal generation of two units for a total
demand of 180MW and the corresponding total cost. Also compute savings in Rs/h in this case as
compared to equal sharing between two generators.
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