CMR

INSTITUTE OF USN
TECHNOLOGY
Internal Assesment Test - 11
Sub: | Power System Analysis Il Code: |18EE71
Date: | 1/12/2022 Duration: 190 mins | Max Marks: 50 Sem: |7 Branch: EEE
Answer Any FIVE FULL Questions
OBE
Marks co IRBT
[10] |CO3 L3
1 Deduce the fast decoupled load flow model clearly stating all the assumptions
made
[10] |CO6 @ L4
2 A 50 Hz synchronous generator having an inertia constant H=5.2 MJ/MVA and
xd =0.3 pu is connected to an infinite bus through a double circuit line as shown
in fig.1 .The reactance of the connecting HT transformer is 0.2 pu and reactance
of each line is 0.4 pu. |Eg| =1.2 pu and |V|=1.0 pu and Pe=0.8 pu. Plot the swing
curve if a 3 phase fault occurs at the middle of one of the transmission lines by
point by point method.
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Fig.1
[10] [CO3 L3
3 Derive the necessary expressions and with the help of algorithm explain the
procedure of NR method in polar coordinates
4 Calculate the voltages at all buses for the 4 bus system at the end of first iteration | [10] | CO3 L4
by GS method.
From bus To bus R(pu) X(pu)
1 2 0.05 0.15
1 3 0.10 0.30
2 3 0.15 0.45
2 4 0.10 0.30
3 4 0.05 0.15
Bus no Pi Qi Vi
1 - - 1.04<0°
2 0.5 -0.2 -
3 -1.0 0.5 -
4 -0.3 -0.1 -
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With the help of algorithm , explain the load flow study procedure with
expressions as per Gauss Seidal method for power system having all types of
buses

[10]

Determine the voltages at the end of first iteration by Gauss seidal method.
Following is the system data for the load flow solution. Consider the reactive
power constraint for bus 2 as 0.1 <Q2<1.0

Bus code Admittance

1-2 2-j8

1-3 1-j4

2-3 0.666-j2.664

2-4 1-j4

3-4 2-j8
Bus no P; Qi Vi Remarks
1 - - 1.06<0° Slack
2 0.5 - - PV
3 0.4 0.3 - PQ
4 0.3 0.1 - PQ

[10]
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Solutions
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Solution:
Before fault transfer reactance between generator and infinite bus

04
- vy -
Xi=03+02+ = =07 pu

1.2x1.0
Paxi= = 1714 pu.
max | 07 P

Initial P,= 0.8 pu= Py,

Initial operating angle 8, = sin”! Tiria 27.82°= 0.485 rad.

When fault occurs at middle of one of the ransmission lines. the network and its

reduction is as shown in Fig a to Fig ¢.

1.9
(&
~ = V=10~
/) & C
=12 7 T

The transfer reactance is 1.9 pu.

"
Pmax n= % = (.63 pu
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has been designed:

G

Read load data © primitive matrix, slack bus voltage, real and reactive bus powers, ele

Formulate Y-matrix using load flow data

Make initial assumptions ie., Vi and 6 for =],2,.n

Set tteration count =0

#  Compute Pi and Qi for £1.2,..n using power flow equations

Evaluate pawer mismatches ie, AP1and AN

Are
max APi=e
max AQi=E

NO

Calculate line flows and
line losses

Evaluate Jacobian matrix elements
Output load flow solution

. i, voltage magnitude,
[M‘}:-J' ﬂ[”] phase angle, ete,
IR EAEA EY

k.

. | stop

Evaluate increments and update variables
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Mulate Yous

=7150 ;100 j5.0 °
Yous = | 4100 —/150  js50
/5.0 /150 —100

V1 =1.0+,0.0= 20°
Va=1.1+,0.0=1.1 20°
V3=1.0+;0.0=10 20°
t Py ,=53217; Py ,=—3.6392 (since it is a load P, is negative)
Py ca1=Pp= Gzlezl + V5| [V (G, c058,,+Ba,sm8«,)
+ V2| V3] (Gy;5 cos 8,5 + B, sin 3.4)
81 =8,-8,=0°8,;=8,-8,=0°G,,=0.0
Py .t =0.0
AP, = 5.3217 — 0.0 = 5.3217.
P; cat = P3 = G35 | V32 + |V3] IV,] (G, cos 85, + B, sin ;)
+ | V5] |V5] (G35 cos 83, + By, sin 3;5)
=0.0
AP, = —3.6392 — 0.0 = —3.6392.
O; ,, = —0.5339.

Q ) ———‘Q -——B33IV3I +|,’ |IV|I(G3| \lnS;"“l) ILU\D )
3“”’ + 'VJII’ I(G"y \ll‘ b‘\’ If‘_w Ll‘\l\ -)

10.0 (1.0)% + (1.0 x 1.0 x ~5.0)(1.0x 1.1 x 5.0)
- 10.0 - 5.0 - 5.5=-0.5 pu.
— — (- 0.5)= ~0.0339 pu.

AQ; = —0.5339 — ( )

i
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The matrix for solution is given by

AP, H,, H,, N, A5,
AP | = H,, Hy, Ny | A8,
A | My My Ly | A

RLAN

* The suffixes in the Jacobian element indicate the bus numbers of the Vari
ables (for example H,, indicates -aﬁ) and nol their positions in the matriy
Hy = -0, By |1y
Q2 = =By, [Vof* + | V3| V)] (G, sin 8, - By, cos §,))
TVl V3] (Goy sin 83— By; cos 3,
=15(1.1)* + (1.1 x1.0-10.0)+ (1.1 x 1.0 X -5.0)
=18.15-11.0-5.5=1.65.
Hy =—-1.65+15x(1.1)*=16.5
Hyy = V3| [V3| (Gys sin 8,5 — By, cos d53)
=1.1x1.0x-50=-55
Hyy = V3] [F;] (G sin 85, — By, cos 35,)
=LIx1.0x-50=-55
Hyy =-0y- By V3" =05+ 10= 105
Na3 = P3| [V3] (Gy; cos 8, + B,y 5in 8,3) = 0.0
Ny3 = Py + Gy [V3 = 0.0
My, =Ny = 0.0
My3 = Py — Gy |V4 = 0.0
Ly3=Q5- By V3 =-05+100=95
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5)

00734 0.0385 0.0
0.0385 01154 0.0
0.0 0.0  0.1053

[

-
AS, | [00734 00385 00 [ 532177 [ 02508
AS, |=[00385 01154 00 |[|-36392|=|-02152
/l-\p[_Vls' 00 00 0.1053][-0.0339] |-00036
o g

A8, = 0.2508 rad = 14.37°
§,=0.0+1437°=1437°
A8, =—02152 rad=-12.33°

8, =0.0-1233°=-1233°

Aﬂ'/’/;' _0.0036: A|V] = —0.0036 x 1.0=~0.0036.
3
7 = 1.0~ 0.0036 = 0.9964.

rst iteration
V,=1.0£0°= 1.0 + 0.0
V,=1.1 /14.37° = 1.065584 + j0.273
V; =0.9964 /-12.33°=0.97342 /0 212773
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