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Due 9/23/15
1. To better appreciate the fast convergence of the Newton-Raphson method, let us apply it to solve the linear system of equations Ax – y =0. Assuming matrix A is invertible, show that it would converge within just 1 iteration for any initial guess. 
2. Derive the entries of the power flow Jacobian matrix corresponding to the reactive power balance equations (similar to slides 8-9 of Lecture 4).
3. Prove the corollary for Gaussian elimination (slide 24 of Lecture 5, or slide 45 of Lecture 6). 
4. Code the LU factorization discussed in class for full matrices, along with the forward/backward substitution.  To test your algorithm use it to factor and solve the below matrix.  You do not need to consider pivoting.  
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5. Use a programming environment such as Matlab to write a Newton-Raphson power flow, and use it to solve the five bus system presented in class (Bus5_GSO). You can either hard code the five bus system data in your program, or you can input it from, say, text files.  The input is the per unit power for the PQ buses (constant power loads), the voltage setpoints for the generators, and the transmission line and transformer π model parameters (so far you can treat transformers as transmission lines when forming the Ybus matrix).  You need to code PQ, PV and a slack bus.  However, you do not need to consider the generatror reactive power limits.  Use a flat start initial guess, except set the PV bus voltage to the generator setpoint voltage.  Your output should be a list of the bus voltage magnitudes and angles at each iteration.  Also calculate the reactive power output for the generators and the real power output for the slack bus generator.  Use a 100 MVA per unit base, and use a per unit convergence threshold of 0.1 MVA (infinity norm).  Turn in the output and a complete listing of your program.  
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