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A deviation from norma operating conditions may indicate performance degradation or the onset of
imminent failure in critical equipment. Red-time monitoring can detect a deviation in process-indicaive data
Prompt response is needed to avoid fallures, maintain optima performance, and improve performance
savings. ORNL has patented technology for assessment of condition change

in complex nonlinear sysems. The method is data-driven and makes no assumptions about the underlying
process dynamics. One- or multichannel time-serid data is converted to geometric (phase space)
representation, which in turn is transformed to a digtribution function (DF). The dissmilarity between a
nominal base case DF and atest case DF is quantified by robust nonlinear metrics. A

ggnificant trend in the dissmilarity mesasures over time indicates a change in the sysem's condition and
provides forewarning for appropriate response. Next-generation nuclear power plants will have many
imbedded sensors in critica equipment, such as turbines, pumps, and vaves. These sensors will acquire
data, such as vibration (acceleration), motor current, electrica power, and acoustic data

for both continuous and trangent operations. If successful, this technology will reliably detect condition
change and/or forewarn of fallure in critica next-generation machinery, dlowing just-in-time maintenance
to improve plant efficiency, to avoid plant down time, and to diminate safety faults. This project will be
conducted jointly with Duke Engineering & Services which will provide operationa data and expertise.




