U.S. Environmental Protection Agency regulations limiting air emissions call for continuous stack monitoring which can be accomplished using CEMS or PEMS. In a continuous emissions monitoring system (CEMS), a sample probe, umbilical and sample conditioning system is attached directly to the exhaust and are used to extract a representative sample from the stack gas to provide a continuous flow for direct measurement. A data acquisition system (DAS) is typically used to collect the emission, calculate the rates and concentration of pollutants sound an alarm when the rates are abnormal, and store historical data from these continuous emissions monitoring systems (CEMS).

CMC Solutions has designed a statistical hybrid PEMS, SmartCEMS® for continuous stack monitoring purposes.  CMC’s PEMS can replace CEMS in many source applications such as gas and liquid fired boilers, turbines, and heaters.  CMC’s patented statistical hybrid data engine (PEMS) operates within a framework that integrates existing plant resources (process instrumentation, PCs, servers, PLCs, cabling, and controls).  SmartCEMS® utilizes this innovative data engine and custom application software developed on a platform using a standard operating systems and database.

The most significant advantage of PEMS over CEMS is the reduction in ongoing operating and maintenance costs for the compliance monitoring system. The PEMS requires virtually no ongoing maintenance, no consumable spare parts, and minimal, if any, emergency service and support. Initial capital costs, including installation, associated with PEMS are typically less than 50 percent of a comparable CEMS.

Continuous stack monitoring, on the other hand, requires a constant supply of cylinder gasses and, in some cases, instrument air as well for operation, and certified cylinders for re-calibration of the analyzers. These gas cylinders can be hazardous and usually require specialized storage and transport accommodations. In addition, CEMS require quarterly and in some instances more frequent preventative maintenance that can increase man-hours and payroll expenses. Preventative maintenance of CEMS includes changing filters, both primary and secondary, replacing and refurbishing sampling pumps, and maintenance of analyzer supporting equipment such as air clean-up packages and sample collecting components including the probe at the stack.

The predictive monitoring approach redirects the plant’s instrumentation and monitoring staff to the process control system and the combustion process itself. This is quite different to the continuous stack monitoring approach used by CEMS that are attached to the exhaust stack and ignore the process. The concentration on the pollutants during normal operation of the process and typical values of process parameters are contained in the historical database.  This historical data provides a foundation for analysis of the efficiency of the process and of combustion in addition to assessing the regulatory compliance status of the unit in real time. A continuous stack monitoring CEMS alone is incapable of determining the cause of excess emissions. PEMS that are properly interfaced into the operations of the unit not only alert the operator that an excess has been reached, but also indicate which parameters are abnormal and suggest the corrective actions to be taken to recalibrate the unit back into compliance. 

The CMC PEMS has proven itself and has routinely met requirements for accuracy and reliable performance.  SmartCEMS®  is accepted by the regulatory community. Using a CMC Solutions PEMS for continuous stack monitoring will minimize compliance, lower expenses and increase profitability.

