A Predictive Emission Monitoring System that has been certified using the methodology specified in Title 40 of the Code of Federal Regulations Part 75, Subpart E, demonstrates equal or better accuracy than a CEMS. A predictive emission monitoring system provides the same level of timeliness as a CEMS with analysis typically updated every minute. The specified accuracy requirements are identical for CEMS as they are for a predictive emission monitoring system, however, a PEMS is more resistant to input failures and is more reliable than a CEMS. A predictive emission monitoring system must be re-certified each year, which is similar to a CEMS. 

Resiliency of the predictive emission monitoring system contributes to maximized accuracy in the event of a component failure.  PEMS don’t rely on a single input for accuracy. Reliability is increased by using additional process inputs that may be redundant or foundationally related. For example, ambient, inlet air and compressor inlet temperature are related. The statistical hybrid predictive emission monitoring system utilizes these redundant relationships to prevent input failures. Unlike a CEMS, which is unable to generate emissions data when a critical component have failed, PEMS can still predict the emission rate with accuracy when inputs fail. The level of accuracy and resistance to input failure is an essential part of the certification process under Title 40 CFR. Subpart E of Title 40 CFR, Part 75 provides a procedure for analysis of this input failure. Critical inputs are identified and the process operating conditions that produce excess emissions are defined within the model that is resilient to input failures. Alarms are established to alert the operator when process operating conditions are not normal.

CEMS analyzers run at a fixed range for each pollutant. Using dual-range analyzers can extend the range of the CEMS, but this adds costs of maintenance to the system and increases the amount of cylinder gases required and this solution still has limitations. The predictive emission monitoring system, however, can be developed with data from multiple analyzers and ranges. This would extend the system’s overall range without additional devices or gases. As an example, many of the most current gas turbines come with gas analyzers with a range of 0 – 20 ppmv (NOx and CO) as part of their standard CEMS package. It is common to see startup levels of NOx and CO reach several hundred ppmv. Using a standard dual-range analyzer, ranged 0-20/100 doesn’t allow capture of complete startup data. Many of these CEMS fail to record the startup levels of NOx and CO because of these range constraints. A predictive emission monitoring system is not subject to the same range constraints as the CEMS and can accurately report startup and transition emission levels.

The success of the statistical hybrid predictive emission monitoring system in demonstrations, its continued certifications on various sources, it flexibility to model emissions with various fuels, and long accuracy and reliability in compliance systems under 40 CFR Part 60 and Part75 established this technology as an option for gas and liquid fired sources.  The CMC statistical hybrid PEMS many advantages has established SmartCEMS® as the preferred monitoring method for low emitters and other such sources regulated by Title 40 of CFR.

