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Overview 

 

The project required the computation of the generation shift factors (GSF) based 

on a defined generator bus outage using the fast-decoupled XB version.  The GSF values 

were used to approximate the post-contingency branch flows based on a pre-contingency 

branch flow and the generator output before the contingency. The AC power flows were 

compared with the DC method for the MW and MVA flows.  Source code is provided in 

the same WinZip file for the functions calculating the generation shift factors and the 

approximated post-contingency branch flows. 

 

MATLAB GSF Values and Post-Contingency Branch Flows Output: 

 
(This looks nicer in MATLAB) 

============================================= 

|     Contingency Analysis  - XB            | 

============================================= 

 

Generator Bus Number 2 is currently out of service 

 

============================================= 

|    GSF Values By Branch                   | 

============================================= 

 From Bus  To Bus    Value  

 --------  ------    -------- 

 1  4  -1.000000 

 2  7  1.000000 

 3  9  -0.000000 

 4  5  -0.638660 

 4  6  -0.361340 

 5  7  -0.638660 

 6  9  -0.361340 

 7  8  0.361340 

 8  9  0.361340 

 

 

============================================= 

|    Post-Contingency MW branch flows       | 

============================================= 

 From Bus  To Bus    MW  

 --------  ------    -------- 

 1  4  234.641021 

 2  7  -0.000000 

 3  9  85.000000 

 4  5  145.038997 

 4  6  89.602025 

 5  7  19.781483 

 6  9  -0.564382 

 7  8  17.481511 

 8  9  -82.993772 

 

 

 

 



============================================= 

|     Contingency Analysis  - XB            | 

============================================= 

 

Generator Bus Number 3 is currently out of service 

 

 

============================================= 

|    GSF Values By Branch                   | 

============================================= 

 From Bus  To Bus    Value  

 --------  ------    -------- 

 1  4  -1.000000 

 2  7  0.000000 

 3  9  1.000000 

 4  5  -0.384841 

 4  6  -0.615159 

 5  7  -0.384841 

 6  9  -0.615159 

 7  8  -0.384841 

 8  9  -0.384841 

 

 

============================================= 

|    Post-Contingency MW branch flows       | 

============================================= 

 From Bus  To Bus    MW  

 --------  ------    -------- 

 1  4  156.641021 

 2  7  163.000000 

 3  9  -0.000000 

 4  5  73.648868 

 4  6  82.992154 

 5  7  -51.608646 

 6  9  -7.174253 

 7  8  109.091382 

 8  9  8.616098 

 

 

Table of MW flows using AC model versus DC model  

 

FROM TO DC MW AC MW 
Difference 
MW Resistance Reactance 

1 4 71.64 71.64 0.000000 0.0000 0.0576 

2 7 163 163 0.000000 0.0000 0.0625 

3 9 85 85 0.000000 0.0000 0.0586 

4 5 40.94 40.94 0.000000 0.0100 0.0850 

4 6 30.7 30.7 0.000000 0.0170 0.0920 

5 7 86.62 86.62 0.000000 0.0320 0.1610 

6 9 60.82 60.82 0.000000 0.0390 0.1700 

7 8 76.38 76.38 0.000000 0.0085 0.0720 

8 9 24.18 24.18 0.000000 0.0119 0.1008 

 

Running the power flow analysis using fast-decoupled produced the same MW flows 

resulting from AC Newton’s method.  

 

 

 

 



Table of MVA flows using AC model versus DC model  

 

FROM TO DC MVA 
AC 
MVA Difference Resistance Reactance 

1 4 76.58 76.58 0.000000 0.0000 0.0576 

2 7 163.26 163.26 0.000000 0.0000 0.0625 

3 9 86.31 86.31 0.000000 0.0000 0.0586 

4 5 56.14 56.14 0.000000 0.0100 0.0850 

4 6 34.73 34.73 0.000000 0.0170 0.0920 

5 7 87.02 87.02 0.000000 0.0320 0.1610 

6 9 63.45 63.45 0.000000 0.0390 0.1700 

7 8 76.65 76.65 0.000000 0.0085 0.0720 

8 9 34.22 34.22 0.000000 0.0119 0.1008 

 

 

Running the power flow analysis using fast-decoupled produced the same MVA flows 

resulting from AC Newton’s method.  

 

Conclusions 

 

My conclusions will summarize my initial approaches to the project, the results, 

and opportunities for improving deficiencies. I started the program flow by writing code 

to determine the swing bus, since it plays a valuable part in the calculation of generation 

shift factors, and reducing the B prime matrix. I authored my own code to generate the B-

prime matrix based on the standard algorithms found in most power systems analysis 

book. However, I did not originally consider any affect on shunt capacitors. Actually, 

since the problem was defined for a fast-decoupled solution, I remembered from the 

professor’s first lecture that shunt reactors were assumed ignored in the model. Before the 

class discussion on 09-15-2005, I failed to find the documentation for the “makeB()” 

function. I later included the code to utilize the function as a check to my own code. 

Since they were both fast-decoupled, the program produced identical matrices.   I was 

originally confused as to how to calculate the P and Q branch flows, but from the class 

discussion it was assumed that the branch flows would be taken from the “From” column 

of the power flow branch flows matrix. The P,Q, results will be printed in a nice 

columnar format when the “project1.m” file is run.  

 

The second portion of my project program was the contingency analysis. The 

generator bus outage was defined in the code as a variable. For future projects, I could 

call a user input to set the variable(s), (and may include the possibility of more than one 

generator being out-of-service). The main program will then print which generator is 

being outages and then make a call the computeGSF() function where the generation shift 

factors for each branch are computed, returned to the workspace, and printed in a nice 

table in the MATLAB command window. The remaining portion of the program 

determined the post-contingency branch flows. The determineBranchFlows() function 

was called, returned results to the workspace, and printed the estimated MW flows on 

each branch based on a specific generator being out of service.   


