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Equipment Degradation
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Uncertain Operating Life Remaining
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ﬂ Time (Depending on the situation this can be from hours to months.) é Time (Depending on the situation this can be from hours to months.)

Subsequent degradation curve shape is uncertain ~ Below specification and breakdown point is
depending on usage and operating environment uncertain due to variation in degradation rate
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We have a probabilistic situation! /\\/
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Business-Wide Costs and Losses
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ﬂ Time (Depending on the situation this can be from hours to months.) ﬂ Time (Depending on the situation this can be from hours to months.)

Future Costs and Losses Arise when a Fluctuating Degradation Rate Introduces
Failure is Initiated Uncertainty in Timing and Amount of Expenditure

Business-Wide Costs = maintenance cost + production costs +

roduction losses + all other business-wide losses \\\
p X
We have cost consequences from the event! A\
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Risk = Chance x Conse

Yellow = Medium &) DAFT Cost (Defect and Failure True Cost) is the total business-wide cost from the event

Green = Low
Blue = Accepted
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Event Count " Descriptor . . o
per Year Time Scale scale Historic Description 1.5 2 25 3 35 4 4.5 5 5.5 6 6.5 7 7.5 8 85 9
100 Twice per week 7 85 9 895 10
30 Once per 6.5 8 85 9 9.5
fortnight ) - i
10 Once per month Certain 6 75 8 85 S
3 Once per quarter 5.5 85
Almost  |Event will occur on an annual
1 Once per year B R 5
Certain |basis
Once every 3 . Even has cccurred several times
03 Likely 3 o 4.5
years or more in a lifetime career
Once per 10 B Event might occur once in a
01 Possible | | 4
years lifetime career
Once per 30 R Event does occur somewhere
0.03 Unlikely ) ) 3.5
years from time to time
Once per 100 Heard of something like it
0.01 Rare B 3
years occurring elsewhere
Once every 300
0.003 25
years
Once every 1,000
0.001 i Very Rare |Never heard of this happening 2
years
Once every 3,000
0.0003 1.5
years
Once every Almost  [Theoretically possible but not
0.0001 ) 1
10,000 years Incredible |expected to occur
Note: Risk Level 1) Risk Boundary is set at 'LOW' Level . . .
2) Based on HB436:2004-Risk Management RlSk matrix ShOWl ng
Amber = High 3) Identify 'Black Swan' events as B-5 (A 'Black Swan' event is one that people say 'will not happen' because it has not yet happened)
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Selecting Maintenance Timing
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How long are you willing to wait to do WO #17?
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Worst Scenario Planned Work = $50K business-wide costs \\\\

P> Time (Depending oh the situation this can be from howrs o montns) | Breakdown Work = $300K business-wide costs é\\\\\/
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Choosing WO Rescheduling Dates
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How often are you willing to reschedule WO #1?

Planned Work = $50K business-wide costs
Breakdown Work = $300K business-wide costs

Cost of Scheduling Misjudgement = $250K loss
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Risk Cost Calculator

On ASAP MNext MNext
Breakdown Week |Shutdown
Urgent job
8 . l 510,000 52,000
premium cost
Scheduled job
J $7,000 $6,000 $5,000 $5,000
cost
Plant outage
¢ 8 $300,000 550,000 545,000 S500
cos
Total Cost _ $58,000 | $50,000 | $5,500
Chance of B/D 2% 5% 50%
B/D SRisk $6,340 | $15,850 | $158,500
Total Risk Cost $63,180 563,350 | $161,250

Additional cost associated with organising an urgent task - staff have to drop what they are
doing and go back to it later this is a real cost

Cost of parts in work kit, repair labour - actual on tools time probably take longer as urgent job
as greater chance that job kit incomplete or some improvisation needed

With B/D no chance for orderly S/D, with ASAP slightly more disruptive than fully scheduled. -
Next shutdown only include incremental cost of also including this job

N.B. If left to next shutdown we do NOT expect to pay exactly 5161,250
We will either be lucky and pay 55,500 (50% chance)

Or be unlucky and pay $317,000 (50% chance)

$161,250 is only an "expectation” in the mathematical sense
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Risk Review Approach used at KNS

= U OMP D O
| have made the decision that the planned maintenance is not to occur as scheduled. In doing so, | accept >
the risks detailed by the technician/reliability engineer below. |:
| acknowledge and accept accountability for making my equipment susceptible to premature failures, which O
may have safety, environment, or praduction impacts. T
R e piio I—
_ : <
De ao (0 ILI_J
Residual Risk 3 Maintenance Production —
orless Co-ordinator Co-ordinator <
Signature Signature O
ResidualRisk is Maintenance Production
greater than 3 Superintendent Superintendent U)
butless than 30 Signature Signature LIJ
ResidualRisk is Maintenance Production
30 and greater Manager Manager
Signature Signature
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Risk Based WO Scheduling Tips

AKnow the worst case business-wide financial loss of a failure event.

AMake the risk visual by identifying the ri sk
ALet people that know the chance-off ai | ure O0envel oped make WO s
AMeasure and track the rate of degradation when an impending failure is identified.

AUse stress reduction and degradation management controls to reduce the odds of a breakdown.
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. . A \\\
Goodiuse suitable CM to detect 6P6 pot es

I
Better i use risk based prioritisation to schedule work orders with increasing risk %\\\\/3
acknowledged and approved up the command hierarchy.
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Bestiuse proactive degradation management to e



