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eliminate failures, optimize strategies,

and meet intended production targets.

HE CONTINUED HIGH PERFORMANCE

of assets is essential for refineries and petro-

chemical facilities that need to meet production

demands, eliminate defects, achieve safety and
environmental regulations and initiatives, limit lost pro-
duction opportunities, and reduce costs. The goal is to
move from reactive to proactive maintenance strategies
that maximize up-time and minimize equipment failure. To
that end, companies have focused a great deal of time and
money deploying the best technology and subject matter
experts, only to find themselves stuck in a reactive mode.
A case in point was recently made by a major petrochemi-
cal executive, who commented, “We bought the best point
solutions. Then, we hired respected experts to employ the
point solutions. And yet, years later, we are still 60% reac-
tive.”

How can this situation be turned around? A growing
body of evidence suggests that it is possible to move to a
highly proactive state by implementing a well-structured,
integrated, and comprehensive approach to reliability
called enterprise asset performance management (EAPM).

In its simplest form, EAPM is defined as:

» the creation of strategies aimed at maintaining and
improving asset performance

e the execution of those strategies, including the
generation of key performance indicators (KPIs)

e assignment of criteria to initiate a thorough analy-
sis of the asset’s performance

* selection of decision support tools for evaluating
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the performance of the asset

 implementation of revised strategies when the ini-
tial or currently employed approach does not achieve
the desired results.

The three primary domains encompass EAPM are
strategize, evaluate, and execute. In Figure 1, they are
depicted as a continuous flow, which emphasizes that
one does not end at the evaluation phase. Rather, the
focus should be on the initial or previously employed
strategy and the re-strategizing that continually occurs.

To comprehend the EAPM approach, one must under-
stand the typical activities that take place in each domain.
Keep in mind that some of theses activities overlap and
can be conducted in one, two, or all three domains, de-
pending on the work processes within the organization.

The strategize domain. Some, but not all, of the typ-
ical activities that occur in this domain include:

* maintenance

* equipment design

e process design

* criticality analysis

* functional process design
human resources needs analysis
spare parts evaluation
tools and test equipment determination
regulatory compliance
documentation and data needs
contract administration
inventory management and control
e purchasing and procurement
« HAZOP
* vendor reviews.
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M Figure 1. The three primary domains of enterprise asset performance management (EAPM) are

strategize, execute and evaluate.

The execute domain. The activities that typically occur
within the this domain include:

e plant operation

* process activities

* maintenance tasks

* inspection tasks

* incident/event recording

e turnaround activities

e condition monitoring

e regulatory compliance activities.

The evaluate domain. This domain includes analysis of
how well assets performed, along with accountability for
how well tasks were completed. Typical tasks identified are:

 Strategy effectiveness

* accountability

e KPI measurement

e efficiency measures

 performance measurement analysis

* capacity management

* system reliability

* root cause analysis.

Challenge #1

There are literally hundreds of methodologies to consider
for developing asset strategies. A few of the more popular
choices include reliability centered maintenance (RCM) and
risk-based inspection (RBI). Both of these have proven to be
well worth the implementation effort. In the case of RCM,
RCM-certified facilitators are available who as-

cific behaviors that led to a successful
return to operations.

What was usually missing from this
process was consideration of the critical-
ity of the asset, either at the functional system or asset
level. There was no consideration of the impact on safety,
business or asset performance. Instead, all efforts were fo-
cused on returning the “problem-of-the-day” equipment
back to service.

To further clarify the point of focusing on the problem
of the day, consider the example of an engineer who
worked on a spared water pump with low safety impact,
limited business impact, and hardly any history of mainte-
nance. The problem was an imbalanced rotor assembly due
to long-term impeller wear. An entire day was spent disas-
sembling the rotor and balancing the refurbished assembly.

The engineer assisted the maintenance workers with
procuring spare parts, witnessing the balancing, and ensur-
ing that all maintenance and engineering specifications
were followed — including proper completion of inspection
checklists. The result was a well-balanced rotor assembly,
ready for return to service. But the pump was not returned
to service for another month, because the plant had institut-
ed a spare running program. Why was so much effort and
attention given to an asset with such limited impact?

Finally, consider another “real world” problem of a
highly critical, non-spared hydrocarbon pump. The pump
was in service and performing, but its mean time between
failure (MTBF) was less than three months. Data revealed
that this highly critical pump had a greater than 75% prob-
ability of failure, but no one was working on improving
that figure. Instead, they were focused on that day’s issues,
which was reinforced by all levels of management. In-

sist in identifying necessary tasks.
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M Figure 2. Taxonomy considerations in the strategy domain.
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I Figure 3. Typical data collection activities in the execution domain. achievable goal.

evitably, the pump failed, and the plant went down. Relia- Challenge #3

bility engineers, maintenance staff, and operating person-
nel shifted into the reactive mode to fix a critical problem
that previously had no (or limited) focus.

In each of these examples, a taxonomy would have
made it possible to identify the location of critical assets
within a facility, eliminate unnecessary reactive activities,
and ensure that well-thought-out maintenance strategies
were identified and employed. If a taxonomy is not select-
ed and a strategy not employed, scenarios like the ones de-
scribed above can become commonplace. Moreover, fail-
ure to identify assets that are highly critical and have a
high probability of failure can only result in the loss of
profits, productivity and opportunity.

Challenge #2

Within the domain, there are items and activities related
to computerized maintenance management, production and
condition monitoring systems. There are also complemen-
tary event-recording activities. An example of event and
data recording activities appears in Figure 3.

In defining an EAPM strategy, companies should under-
stand the value of capturing event data and interfacing or
linking information from maintenance, production, and
condition monitoring systems. A common mistake in many
companies is attempting to “force” maintenance manage-
ment systems into becoming a place to capture data related
to asset performance. The fact is that these systems are pri-
marily designed to manage work and to procure parts for

Inherent in the ability to improve asset performance is
the evaluation and analysis of data to make informed deci-
sions. When faced with the challenge of evaluating perfor-
mance and event data, the right tools and methodologies
are critical. Figure 4 lists a few of the typical task group-
ings performed within the domain.

There are thousands of point solutions that provide en-
gineers, technicians and analysts with the ability to per-
form data analysis. Risk-based inspection, root cause anal-
ysis, trending tools, and Weibull programs are just a few of
the tools commonly in use. The technologies employed to
analyze data range from spreadsheets, to databases, to spe-
cialized PC-based applications and legacy systems.

Unfortunately, these analytical tools are often responsi-
ble for creating vast information silos — the results of the
analyses sit on departmental PCs or in desk drawers and
are seldom, if ever, integrated with other point solutions.
The results are problems that can include:

* a skewed view of the issues, because reliability ana-
lysts do not have access to the full breadth of data from the
many systems involved

* no ability to integrate analyses from PC-based tools
into operational and maintenance systems

* a disproportionate amount of time spent on data col-
lection and manual data entry, rather than on analysis

* little or no re-evaluation of strategies; inefficient, inef-
fective work processes are continued, and attempts to elim-
inate defects fail.

performing work. Valuable asset perfor-

mance data can be retrieved and main- Evaluation

tained, but usually at a significant cost.
At the same time, engineers, techni-

cians and analysts spend most of their

time collecting data, rather than analyz-
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¥ Measure performance

¥ Analyze events

¥ Determine improvements
¥ Redefine strategy

ing it. The goal should be for staff to
spend 80% of their time analyzing data

and making informed, timely decisions,
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M Figure 4. Typical activities in the evaluation domain.



Unlike these other approaches, comprehensive EAPM
solutions operate on an enterprise-wide basis. They use in-
formation generated in computerized maintenance manage-
ment systems (CMMS) and enterprise resource planning
(ERP) systems, along with data generated by predictive
maintenance tools and process historians.

Various steps can be taken to implement a comprehen-
sive, successful EAPM strategy.

Identify business drivers. These can include financial in-
centives, achieving production targets, safety, environmen-
tal, and health impacts, etc.

Define criticality of assets. Which production assets
have a significant impact on items like safety, environmen-
tal, health, production, and maintenance and reliability
costs? If you do not know what is critical, you cannot
know where to begin to set a path for asset performance
improvement that results in minimal impact.

Develop strategies. Select tools, methodologies and best
practices for proactive tasks designed to prevent failure or
identify defects that will lead to unexpected events (RBI,
RCM, company and industry best practices).

Select and implement a taxonomy. Provide a means to
classify assets and capture repair, failure, inspection, and
information-type events.

Capture event-related data. This includes data on asset
repairs, failures, inspection and information-type items. Do
not get too caught up in defining differences between re-
pairs and failures. Many teams have hit a roadblock be-
cause of passionate discussions about differences between
repairs and failures.

The details of the maintenance event are critical when
attempting to evaluate asset performance, not the tag of re-
pair or failure. A suggested default is to simply call it a
maintenance event. Capturing events in a maintenance
management system that is typically designed to handle
work and parts management is not a viable solution. Al-
though most work management systems have the ability to
capture failure-related data, the system’s primary function
is work management, not asset performance improvement.

Furthermore, in a work management system, most of the
user’s time is spent in data collection and repeating routine
work steps (like retrieval of routine key performance indi-
cators) month after month when addressing failure or repair
information. Automating the retrieval of data from a main-
tenance management system to an event record in an asset
performance system ensures capture of pertinent event data
and work-order-related information vital to the asset.

Analyze data with the right tool set. To manage an asset
performance initiative whose goal is to avoid unscheduled
events and meet production targets at the lowest sustain-
able cost, there must be a way to measure the results of the
asset-related events. Growth analysis is one tool that al-
lows users to quantify improvements by measuring MTBF.

By making true improvements, users could measure
growth before and after material replacements are made —
the results should show an increase in MTBF. If not, then
the root cause of the reliability problem or the current em-
ployed strategy was not effective, and further investigation
is required.

Additionally, reliability and availability improvements
should be noted at the production unit level. While this is
not always the case, significant revenue improvement can be
recognized by improvements in KPIs such as cost per unit of
production. If the evaluation of the processes and events re-
lated to KPIs — such as lost production costs and failure to
meet capacity requirements — shows a decline, or the im-
provement is not what was expected or targeted, then anoth-
er plan needs to be formulated. Having analytical tools and
KPIs in place are key drivers to evaluating performance.

Address the root causes and failed strategies. To address
chronic asset problems, root cause analysis methodologies
and tools are imperative. Actions or recommendations to ad-
dress root causes are not tracked, and typically end up lost in
a point solution that does not automatically track progress to
completion. Integrated APM solutions have the ability to
track individual recommendations and action items.

Equally important is the handling of failed strategies.
For example, one task could be defined as “monthly moni-
toring of bearing vibration shall be performed at P-101, a
highly critical asset.” Perhaps monthly is not frequent
enough, because the failure pattern for this bearing is ex-
tremely rapid once a defect is identified.

The missing piece to many asset performance improve-
ment puzzles is the fact that organizations do not address
original or currently employed strategies. An integrated
APM system promotes the review of these strategies, along
with the implementation of the refined or new strategy for
the impacted asset or system.

Using the above example, the evaluation data may show
that this pump’s bearing fails rapidly once a defect occurs.
The MTBF is noted at 1.2 years, so an appropriate ap-
proach is to identify the defect early and plan a scheduled
replacement shortly thereafter. Understanding the impor-
tance of evaluating performance, a better strategy might
be, “Bearing vibration monitoring shall be conducted daily
following one year of service.” =3
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