
ECEN 615 Problem Set #4    Fall 2025 

Due on Thursday October 30, 2025 

Problems 1 to 2 make use of the ProblemSet4_B7Flat_DC_2025 case, which was used with problem set 4 
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 
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 
from bus 1 to bus 2 is #1, the line from bus 1 to bus 3 is #2, etc. 

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 
(bus 7) for the contingent outage of the line between buses 2 and 4.   

Use This Line Numbering for the B7Flat Case  

Line 
Number 

From 
Number 

To 
Number 

Circuit X Lim A 
MVA 

1 1 2 1 0.06 200 
2 1 3 1 0.24 200 
3 2 3 1 0.18 80 
4 2 4 1 0.18 100 
5 2 5 1 0.12 150 
6 2 6 1 0.06 200 
7 3 4 1 0.03 100 
8 4 5 1 0.24 60 
9 7 5 1 0.06 200 
10 6 7 1 0.24 200 
11 6 7 2 0.24 200 

 
 
3. In the Simulator (commercial version) load the case TSGC_2000_HW5.  This is 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.   

4. Book problem 9.2 (available in Canvas) 



5. Book problem 9.4 (available in Canvas).  Use the dc power flow approximation, which will result 
in a linear set of equations.   

6.  Using the Givens Rotation algorithm, manually perform a QR factorization of the matrix given 
below.  Show your work at each step.   

 

 

 

 

7. Using the pseudoinverse approach, use regression to determine the function y = a + bx + cx2 
that best fits the xy points (1,2), (2,6), (3,12), (4,6) (5,3).  Give the matrix and its pseudoinverse. 

8. In IEEE Xplore type “August 14, 2003” into the search box.  You’ll see a number of papers 
related to the August 14, 2003 blackout.  Pick one of them and write a 500 word (minimum) 
summary and commentary on the article.   
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