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Cultivation System Reliability



Reliability Metrics
• Reliability:  The ability of an asset (in this case a pond) to perform its intended 

function without failure for a specified period of time under specified conditions. 
• Primary Metrics

– # of Failures
• Pond Failure can be system/human failure or biological contamination or stress causing the pond productivity to drop below acceptable levels
• When ponds failed, they were typically re-inoculated from a healthy pond in the same treatment, or from seed produced indoors when 

available

– Mean Time Between Failure (MTBF) in Days
• A harmonized metric as per the Society for Maintenance and Reliability Professionals
• Average length of operating time between failures; error-free performance time
• A measure of asset (in this case a pond) reliability

– Mean Time to Reset (MTTR) in Days
• Total amount of time spent performing a reset (in this case draining, cleaning/calibrating and re-inoculating a pond)/number of resets (in this 

case one pond); assumed that all sites are equally competent to re-set a pond requiring a consistent measure between sites

– Reliability Coefficient
• Error-free performance time (MTBF)/error-free performance time (MTBF)  +  time to reset (MTTR)

– Failure Rate (Probability of Failure)
• 1/MTBF

– Effort
• Annual # of resets (365/MTBF+MTTR) x MTTR
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Harvest Strategy:  

Mean Time Between Failures, Reset Effort
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Harvest Strategy:
Mean Time Between Failures
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Annual Reset Effort

• As dilution rates and harvest frequencies increased a trend of improved reliability of ponds occurred

• Increased harvesting and higher dilution rate effort led to a reduction in pond re-set effort of 47% 

• Is this justified by increased effort of harvest frequency and higher dilution rate?
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Inoculum Source:  

Mean Time Between Failure, Reset Effort
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Inoculum Source:
Mean Time Between Failures 
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Inoculum Source:
Annual Repair Effort

• Inoculum from the lab (seed) provided a longer MTBF for a pond, than when a pond was used to start a pond  

• Lab based inoculum can lead to a reduction in pond re-set effort of as much 46% 






