AP

ASSET PERFORMANCE TOOLS

%

77\N
APT-INSPECTION

COST/RISK-BASED INSPECTION & TESTING

How often should you inspect or test your equipment?
What is the right amount of, vibration measurement, oil sampling, corrosion monitoring or other

condition monitoring activity?

What is the best frequency for testing protection equipment or standby systems?

Which monitoring method is most cost-effective?

APT-INSPECTION calculates the best inspection,
monitoring or test interval and quantifies the
economics of risk-based inspection methods.
APT-INSPECTION can prove whether existing
inspection schedules are adequate, too intensive
or too little. It will calculate the risk exposure to
equipment failures and the optimal cost/risk
combination for different inspection methods.
All data can be range estimated and tested

for sensitivity.

RISK-BASED INSPECTION

Several companies are now using this phrase; the
American Petroleum Institute is developing a set of
guidelines (RP580) and there are other, often
homebuild, mechanisms for risk ranking of
equipment. However ALL such initiatives focus
primarily on a calculated ‘criticality’ for industrial
processes or plant (usually static plant such as
pressure vessels or pipework). But what should be
done with this list? How much expenditure on
inspection or monitoring is required? The choice of
inspection interval (or condition reaction point) is
usually based on some rule-of-thumb formula or
theoretical ‘worst case’ projection of deterioration.
APT-INSPECTION has addressed this weakness by
delivering a fully quantified evaluation of the cost
and risk factors associated with each inspection
strategy, taking full account of inherent
uncertainties. In a recent sample of five API-derived
inspection strategies (all indicating an interval of
3-yearly inspection), APT-INSPECTION revealed that
the five optimal intervals were, 3-monthly, two at

2-yearly, only one was correct at 3-yearly, and one
that could only be justified every 22 years! Clearly
this means that radical improvements in cost and/or
risk exposures are possible. Similar systematic
studies have shown consistent opportunities for
radical change to the inspection and testing policies.

OPTIMAL TESTING PROGRAMMES

It is very difficult to justify the testing interval of
safety/protection equipment, standby or intermittently
used items. Legal requirements must clearly be met,
but is that enough? What about the many other trips,
alarms, security systems and standby generators,
pumps, motors etc? APT-INSPECTION provides the
first disciplined and quantified method to determine
the optimal testing strategy. It even considers risks
introduced by testing, failures that are random, and
those which can be reduced by the action of testing
(periodic operation of switchgear, relief valves etc.).
APT-INSPECTION can even evaluate inspection and
testing activities with combinations of benefits.
Some condition monitoring tasks involve checking
for warning symptoms, discovery of various hidden
failure modes, and specific measurements of
progressive deterioration (such as corrosion,
vibration, temperature etc). The risk and cost
calculations are very complex - one failure mode
often affects the chances of suffering alternative
failure modes. Yet APT-INSPECTION, the product of
a $2Million European R&D programme, can convert
the problem into simple, structured steps, and
calculate the optimal combination of costs and
various risks.




AUDITABLE RISK MANAGEMENT

APT-INSPECTION will provide evidence of correct
inspection/testing strategies, giving auditable
justification for compliance with safety or inspection
requirements. For the first time, regulators and
safety managers can be shown why a particular
inspection programme is right, what it would cost
(in economic or risk terms) to inspect more or less
often, and how technical integrity is achieved by a
particular monitoring programme.
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SPECIFICATION

* Planned inspection or monitoring tasks: costs,
downtime penalties, access and equipment, fixed
(lump sum per occasion) or variable

* Hidden failure modes: inspection or test-induced
failures, failure discovery rates, demand and
usage frequencies for protective devices or
standby equipment

* Predictive maintenance: monitoring method,
measurement accuracy or confidence,
deterioration rates (averages, extremes),
random or immediate onset, operating
permission limits, actual failure points (averages,
variability/uncertainty), repair costs, downtime
and penalty impact, operational failure
consequences (all lump-sum, range-estimates
or variables)

¢ Latest readings update for all ‘next inspection’
calculations
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o Cost/risk optimisation calculations, failure
patterns, optimum inspection, monitoring or
test intervals

* Asset register interface; selectable, sortable
reports, graphical and tabular results, graphical
overlay and comparisons.

THE ASSET PERFORMANCE TOOLKIT

APT-MAINTENANCE: cost/risk evaluation of
planned maintenance, optimal intervals, preventive,
predictive or reactive strategies

APT-INSPECTION: optimum inspection, condition
monitoring and testing strategies, optimal condition
reaction points, alternative monitoring methods

APT-PROJECT: evaluation of projects, change
proposals and any new initiative that needs
investment justification and approval

APT-SCHEDULE: shutdown strategies, optimum
task grouping and timing, opportunity evaluations
and work planning constraints

APT-LIFESPAN: asset replacement decisions, repair
versus replace options, life extension work,
alternative designs

APT-SPARES: critical and slow moving spares
strategies, optimum holding levels, ‘pooling’
options, alternative suppliers

APT-STOCK: consumables and materials purchasing
strategies, min/max stock, reorder quantities, supply
options, storage requirements

As part of a continuing improvement programme,
Asset Performance Tools Ltd reserves the right to
change the above specification without notice.
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