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Reliability data collection — simplistic view

Define data collection period

Register number of failures

Assume exponential distribution

Divide number of failures by time to get the failure rate



Reliability data collection — complex issues

Define data collection period (Calendar time/operational time?
Degree/rate of use? Hot/cold standby? Etc.)

Register number of failures (Critical/degraded/incipient failures?
Failure modes, mechanisms and causes. Failure detection issues. Etc.)

Assume exponential distribution (Validity of assumption?)

Divide number of failures by time to get the failure rate (What if time
is not the driving factor?)
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Failure rate calculation - illustrative example
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Time factor vs. usage factor

* Failure modes and failure mechanisms/causes

— Valve failure to open -> Corrosion (time issue)

— Valve failure to open -> Wear (cycles issue)
e More information collected -> more flexibility in later analyses
e Appropriate reliability metric?

— Mean Time To Failure (MTTF)

— Mean Cycles To Failure (MCTF)

— Probability of failure on demand (PFD)



Characteristic challenges for safety equipment

Much stand-by time and testing
Test demands and operational demands

More complex failure detection (1SO 14224, Table B.4)

Data pertaining to the SlL-calculations
— Dangerous and safe failures

— Detected and undetected failures

— Diagnostic coverage

— Demand rate

Rausand, 2014



Important additions in 1ISO 14224:2016

(3.4 Failure as function of cycles rather than time
Table 6

Table 5
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Experiences from data collection within functional
safety

Challenges related to reporting of failures and test results. Lack of
understanding among maintenance personnel

— Challenges related to assigning failures to the right part of the Safety Instrumented
Function (SIF)

— Registering test results «as left», instead of «as is»

«Neglected» equipment, such as control logic units (Logic solvers and I/O
equipment)

Lacking information on detection method
Lacking information on demand rates



Conclusions

Quality generally over quantity but there is
always a need to find the right balance

Safety critical equipment often has different
reliability data needs

— Demands
— DU/DD/SU/SD
— Diagnostic coverage

Be aware of underlying assumptions



Thank You / Questions?
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