Process Monitoring and Fault Detection using Multivariate Statistical Process Control

-Case Study from ELVAL Aluminium DC Casting Process-

Eleftherios Kaskavelis - ELVAL Technology Department

Aristeidis Arvanitis – ELVAL Casthouse Department

Direct Chill Casting is the most common process for production of Aluminium ingots. Production of good quality ingots requires the monitoring of a large number of process parameters recorded with low or high frequency. Concentration of chemical elements measured off line in the lab, temperature and flow measurements recorded at every second need to be tightly monitored to achieve process stability and good quality of the final product.

Modern recording systems offer us a huge number of data but the challenge to use these data efficiently and assist in troubleshooting and improving the process is still there for most of the companies. 

Multivariate Statistical Process Control tools using Projection methods (such as Principal Components Analysis) can assist in reducing the size of large scale problems whilst at the same time retaining the valuable information in the data and separate it from the noise.

Tasks such as pre-screening of the data, building a multivariate projection model for identifying and assessing overall process variability and using contribution plots to identify process faults will be presented, using an in-house developed software application in MATLAB.  

