
EE 5200 - Homework “MatLab #1” Due: Tues Oct 18th, 9am
Fall Semester 2022 - Mork 

Objectives: Familiarization with most basic MatLab usage: entering complex numbers, matrix
operations used to solve node equations, admittance and impedance matrices, plotting a simple
waveform, etc. 

Getting started: If you have not already, go thru the Matlab video tutorials posted on the EE5200
web page.  From inside the Matlab program, you can also access tutorials by pressing F1 for Help,
and then clicking on “Getting Started.”  Do this assignment with the goal of developing basic skills
and making useful notes that you yourself will continue to refer back to.  Hint to save a lot of time:
make generous use of the e-mail forum to ask for and share ideas on even the most basic issue. 

1) Referring to the circuit below, assume E1 = 120/0° V, E2 = 100/-20° V, and E3 = 120/30° V.  
a) form [Y] and enter the matrix into matlab (entries are complex numbers!), 
b) use MatLab to solve the matrix equation [Y][V] = [Iinj] for the 3 node voltages. 
c) confirm your solution is correct - confirm KCL at node 2. 
d) invert [Ybus] to get [Zbus]. 

2) A graphing (use Matlab “plot” function) exercise.  In this case, save and execute your program
as an .m file.  Let’s investigate the well-known L-L fault current which includes a dc offset due
to X/R ratio and fault inception angle.  Given the pos and neg sequence impedances and pre-fault
voltage, calculate the induced force (as a function of time) between the 2 bus bars at a spacing
of d meters and with span length L between supporting station post insulators. [Refer to IEEE
Std. 605-2008, Section 11.3.1, for short circuit forces.]
     Write a for-loop which fills 3 storage vectors with the values of current I(1..3334) and the
corresponding time values t(1..3334) for Δt= 100μs, for plotting of 20 cycles at 60-Hz.  Plot the
waveforms. Investigate the sensitivities by producing several cases with varying values of X, R,
and inception angles.












