Stack emission monitoring is conducted for various reasons, most commonly for compliance with United States EPA regulations limiting the stack gas concentration of primary pollutant emissions. Testing is normally undertaken to allow industrial facilities to demonstrate compliance with an emission limit but can also be carried out for purposes of performance optimization and to produce baseline or evaluation data to be compared with ongoing data from continual testing of the process and operations.

Continuous monitoring is required by U.S. EPA regulations in lieu of stack testing for certain emission sources.  Source operators may use a CEMS or PEMS for these stacks.  CMC Solutions provides SmartCEMS®, a statistical hybrid PEMS for continuous compliance monitoring purposes.   Stack emission monitoring is required to deploy the statistical hybrid PEMS, but only initially for model development and periodically for audits.  In a continuous monitoring system, a sample probe, umbilical and sample conditioning system is attached directly to the stack and used to extract a representative sample of the stack gas exhaust stream to provide a continuous flow of stack gas for direct measurement of the pollutant concentration by individual analyzers. The SmartCEMS® PEMS is used in place of a CEMS for stack emission monitoring.  The CMC PEMS is a sophisticated software-based data acquisition system that is directly integrated with the process control system and inputs from the combustion or pollution control process. It has no gas analyzers and uses existing inputs from the process control system to ascertain the emission rates of the various pollutants being regulated and monitored.

The predictive monitoring approach redirects plant instrumentation and control staff on the process control system and the combustion process itself as opposed to the stack emission monitoring CEMS attached to the exhaust. The statistical hybrid PEMS quality assured historical data provides a foundation for analysis of process and combustion efficiency in addition to monitoring compliance with regulations. This analysis can be used by the process control engineer to study the historical efficiency of the plant and its process emissions and compare the historical data to current emissions. In the event of excess emissions, PEMS that are properly interfaced into the operations of the unit can help to determine the cause of the excess. This feedback is provided in real-time to operators simultaneously indicating that an excess rate has been reached, identifying which process parameters are abnormal and suggesting corrective actions that can be taken to bring the unit back into compliance. Stack emission monitoring CEMS alone are incapable of providing this function.

The primary advantage, other than compliance with regulatory agencies, to the operator and facility owner to use a PEMS is its significantly lower initial capital and minimized operating costs. Stack emission monitoring systems require stack modifications, installation of stack sampling probes, heated sample lines, CEMS shelter and panels, supporting equipment such as cylinder gas storage and delivery systems, air clean-up package, and specialized data acquisition system components. Initial capital costs associated with PEMS are typically less than 50 percent of a comparable CEMS including installation.

The CMC SmartCEMS® PEMS has been proven to meet long term reliability, accuracy, and quality assurance requirements. It has also been accepted by the regulatory community to replace stack emission monitoring equipment due to its superior performance, elimination of the maintenance costs of CEMS, and providing a return on investment in less than one year in many cases. 
