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Problems 1 to 2 make use of the ProblemSet4 B7Flat DC 2025 case, which was used with problem set 4

golu kw . and is available on the course website. This case is a modified version of the B7Flat case in which 1) the

lines are modeled just using reactances, 2) the case is solved using the dc power flow, and 3) some of the
line limits have been increased. Assume the initial injections for this case to be the base case values. Bus

‘A) 7 is the system slack. For consistency please use the line numbering and from/to bus orientations given
with the case. For convenience the line ordering is given at the end of this problem set. That is, the line

' = O R 04 2 from bus | to bus 2 is #1, the line from bus 1 to bus 3 is #2, etc.
2 1. Calculate the LODF for the line between buses 1 and 3 for an outage of the line between buses 2
and 5.

2 Calculate the outage transfer distribution factor for a transfer between bus 4 to the system slack

ﬁ - O - O 5 33 (bus 7) for the contingent outage of the line between buses 2 and 4.

Use This Line Numbering for the B7Flat Case

w Line From To Circuit X Lim A
£ Number | Number | Number MVA
S 1 1 2 1 0.06 200
C—
d 2 2 1 3 1 0.24 200
2 3 2 3 1 018 |80
We 4 2 4 1 0.18 100
, — 5 2 5 1 0.12 150
S 6 2 6 1 0.06 200
7 3 4 1 0.03 100
8 4 5 1 0.24 60
—
= 0-0 q 9 7 5 1 0.06 200
10 6 7 1 0.24 200
6 7 2 0.24 200
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Using sensitivities, LODF can be calculated for line between bus 1 and bus 3 (line #2) for
outage between bus 2 and bus 5.

From Numberl From Name To Number To Name I Circuit I % LODF I

1 1 Bus 1 2 Bus 2 1 9.0
2 1 Bus 1 3 Bus3 1 9.0
LODF =0.09

Outage transfer distribution factors for a transfer between bus 4 and slack bus for
contingent outage of line between bus 2 and bus4¢

k
(vf*) =9 + dfu”

&
(w)

Line LODF (d¥) | PTOF (™) | OTOF !(fﬁl ) ) ‘
| -0.2595 | 0.1362 0.2108
2 0.2595 -0.1362 -0.2108
3] 04324| -0.2270| 0.3513
4] 2l 02075 0
5 0.2054 0.2672 0.2081
6| 0.1027 | 0.3836 0.3540
7 0.6919 -0.3632 -0.5621
8 -0.3081 0.3492 0.4378
: 0.1027 -0.6164 -0.6459
10 0.0514 0.1918 0.1770
11 0.0514 | 0.1918 0.1770 |

OTDF is ealewtabed fon al finso un Har Table
with  line 4'(2'6“) out” ef Service.
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In the Simulator (commercial version) load the case TSGC 2000 HWS. This 1s the 2000 bus
Texas case shown in class with three 500 kV lines have tripped in the Fort Worth area because of
a tornado. This has caused two transmission line overloads. Using sensitivity analysis, in this
problem your job is to determine the best generation adjustment (redispatch) generation to
remove the line overloads. For your optimization cost function, assume all generator changes
have an equal incremental cost. Be sure to enforce generator maximum limits in your solution;
however you may drop generators to zero if needed.

For this question there are multiple approaches. The key is to look at sensitivities to determine
generator redispatch.
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Mac 9.2 Given a single transmission line with a generator at one end and a load at the
Book Pob hM other, two measurements are available as shown in Figure 9.24. Assume that we
can model this circuit with a DC load flow using the line reactance shown.
q 2 Also, assume that the phase angle at bus 1 is Orad. Given the meter characteristics
(4

and meter readings telemetered from the meters, calculate the best estimate of
the power flowing through the transmission line.
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FIGURE 9.24 Measurement configuration for Problem 9.2.

M [ - ._,_— ( 9' - 9}) Meter Standard Deviation (&)

Meter Full Scale (MW) in Full Scale Meter Reading (MW)
X'Q_ M, 200 1 62
M 200 5 -52

21

Note: M, measures power flowing from bus 1 to bus 2; M, measures power {lowing from bus 2 to bus 1.

—_— ’O o = 0 62 Use 100 MVA as base.
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FIGURE 9.26 Network for Problem 9.4.

x,=0.1 pu
X, =0.25 pu

The meters are all of the same type with a standard deviation of ¢=0.01 pu for
each. The measured values are

M, =105 MW
M,, =98 MW
M,, =-135 MW
M, =49 MW
M,, =148 MW
a. Find the phase angles that result in a best fit to the measured values.
b. Find the value of the residual function J.
¢. Calculate estimated generator output of each generator and the estimated
power flow on each line.
d. Are there any errors in the measurements? If you think so, explain which

meters are apt to be in error and why. Remove the suspected bad measurement
and try to resolve the state estimator.
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6. Using the Givens Rotation algorithm, manually perform a QR factorization of the matrix given
below. Show your work at each step.

S
A=|7 6
_2 4_
C e Q. =F
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7. Using the pseudoinverse approach, use regression to determine the function y = a + bx + cx’
that best fits the xy points (1,2), (2,6), (3,12), (4,6) (5,3). Give the matrix and its pseudoinverse.

ﬂz [y

— x2 |
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__— b =l I
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L. ' XS XSJ L = L—”gJ
For points = (1205 (29); (3 7); (£:95 (5 )
X’[ ,,213/4/;J 9Q Y=£2, ‘, '2' 6, 3]
A
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2 =(NA)AY =1 N34 b= 1134
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J — =>j=—'+s + 1134 x - [-8C x*

| 18 0 —0-§ -0-b -6 |
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X = |-106 0328 ogs3 052 065
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