

Course Topics

EEE 574: Computer Solutions of Power Systems

Prerequisites: Graduate Engineering student
Course Description: Algorithms for digital computation for the Newton and fast-decoupled power flow problem, and fault analysis. Sparse matrix and vector programming methods, creation of elimination trees, network equivalencing, solution of the least squares problem, introduction to state estimation.
Course Topics:
I. Sparsity Methods

A. Storage Techniques

B. L-U Factorization

C. Optimal Ordering

D. Sparse L-U Factorization

E. Sparse Matrix Algebra

F. Sparse Vector Methods

G. Matrix Inversion Lemma

II. Nonlinear Problem Solvers

A. Gauss-Siedel Method

B. Newton’s Method (Newton-Raphson Method)

III. Power Flow

A. Component Models

1. Generator Models

2. Transmission Line Models

3. Transformer Models

a. Under-Load Tap Changing (ULTC) Transformers

b. Phase-Shifting Transformers

4. DC Transmission Line Models (Perhaps)

5. Load Models

B. Mathematical Statement

C. Application of Newton’s Method

D. Decoupled Power Flow

E. Fast-Decoupled Power Flow

F. Data Format

G. Power-Flow Programming Techniques

IV. State Estimation

