Industrial facilities typically use a continuous emission monitoring system (CEMS) and data acquisition system to collect, record, and report emissions data required by federal regulations.   The Environmental Protection Agency establishes pollutant emission limits for industrial source categories in Part 60 of Title 40. Title 40 of the Code of Federal Regulations pertains to emissions of oxygen, carbon monoxide, nitrogen oxides and sulfur dioxide in flue gasses. Historically, a continuous emission monitoring system has been used to monitor and document compliance with the regulations. CEMS are used today as a means to keep the facility in compliance with air emission regulations and requirements for continuous monitoring.  

A continuous emission monitoring system is used to analyze the concentration of particulate matter or gas directly from the exhaust stack. The determination of the unit’s compliance status or if emissions are in excess of permitted levels is made using a sample probe, umbilical and sample conditioning system attached directly to the exhaust stack through a direct measurement of the pollutant concentration.

Accuracy and precision of the continuous emission monitoring system is specified by subparts of the EPA regulations and standards. Using performance specifications to establish initial compliance and emission levels, the CEMS is evaluated when installed. Methods as published in Appendix F of Title 40 CFR 60 are used to gauge the effectiveness of quality control and quality assurance procedures. The quality of the data produced by the continuous emission monitoring system that is used for determining continual compliance with the emission standards is specified in the regulation that addresses that CEMS and the methodology in Appendix F. 

An excess emission can be detected by the continuous emission monitoring system.  An alarm can be raised, but explanation of why the excess emission occurred cannot be provided from a CEMS.  More typically, a CEMS alarm notifies an instrument technician in the event of an improperly functioning CEMS.  Identification of the value of abnormal parameters in addition to an alarm indicating excess emissions is one function that a predictive emission monitoring system (PEMS) performs that the CEMS does not. A continuous emission monitoring system is not capable of providing this feedback to the operator.

The predictive emission monitoring system, upon detecting excess emissions, immediately reports the difference between the current values of process inputs and the values that were recorded when the unit was operated just after installation and performance testing when the unit was in compliance. This difference in operating parameters can also provide suggestions in real time for actions useful to correct the discrepancy and regain compliance. A CEMS does not function in this capacity. 

A PEMS documents compliance with regulations just as a CEMS does, but the primary advantage of a PEMS over a CEMS is its significantly lower initial capital and operating costs. It is anticipated that predictive emission monitoring system will gradually become the preferred monitoring method for low-emitting gas and liquid fired sources regulated by 40 CFR. Continuous emission monitoring system will, for some time however, continue to be the predominant technology for monitoring of emissions for the EPA compliance and will be required for coal fired boiler and municipal waste combustors where a proper model of the emissions is difficult to achieve.
