The regulations published in the U.S. EPA Code of Federal Regulations Title 40 concerning the monitoring of combustion units for primary and other pollutants allow as air quality testing equipment the use of a continuous emissions monitoring system (CEMS), or, as an alternative, predictive emissions monitoring (PEMS).  PEMS are used on some source providing the same level of accuracy with more reliability and at lower total cost.  One such predictive emissions monitoring system (PEMS) is the empirical statistical hybrid PEMS, SmartCEMS® supplied by CMC Solutions, Wixom, Michigan.

 

The resiliency and reliability of the PEMS leads to increased accuracy over CEMS where a component failure in the air quality testing equipment leads to monitor downtime. PEMS do not rely on a single input for accuracy. Reliability is increased by using numerous available process inputs that may be fundamentally related to emissions and or redundant. For example, ambient and inlet air temperature, as well as compressor inlet temperature are related. The SmartCEMS PEMS uses these redundant relationships to protect the predicted emissions even if one of the inputs fail. The PEMS is proactive and predictive, not reactive, monitoring emissions only as they occur. The PEMS takes historical process and quality assured emissions data into account independent of the status of any air quality testing equipment to provide emissions data for compliance purposes. Unlike the CEMS, which will be unable to produce emissions data when a probe, the umbilical, analyzer, or other critical component has failed, PEMS can still predict the emission rate with good accuracy when a process input or combination of inputs fail.

 

In addition to the advantage a PEMS has of increased reliability over the CEMS; operational costs, maintenance costs, and consumable components are greatly reduced. Using CEMS as the primary air quality testing (monitoring) equipment requires modifications to the exhaust stack, installation of sampling probes, heated sample lines, shelter and panels for the CEMS, and supporting equipment such as storage and delivery systems for cylinder gas, packages for air clean-up and specialized data collection system components. The typical installation costs of a CEMS can equal the purchase price easily.  The PEMS will have an initial capital investment and installation requirement of approximately 50% less than a comparable CEMS. The software for the PEMS is run on a solid platform and is interfaced with the process control system, providing a redundant set of inputs to use in training and development of the model. In many cases installation of PEMS as an alternative to air quality testing (monitoring) equipment can occur without the need for additional hardware, and the PEMS can become an integrated component within the process control system.  The initial expenditures of capital for gas delivery systems and modifications to the exhaust stack for mounting and access to sampling probes and lines are eliminated by using a PEMS. In addition, because of the resiliency and reliability of the PEMS as air quality testing (monitoring) equipment maintenance costs are greatly reduced or eliminated, with the annual quality assurance tests, including relative accuracy test audit being comparable between the two systems.

 

While CEMS will likely continue to be the predominate system for air quality testing (monitoring) equipment for certain sources such as coal fired boilers, CMC’s statistical hybrid SmartCEMS® PEMS will provide increased reliability and superior accuracy while reducing maintenance costs for those sources burning gas or liquid fuels.

