Using integrated control and asset management

to optimize the maintenance practice

Most professionals in the process in-
dustry would agree that reliability is the
strategic answer to these challenges,
but how are companies solving for it?
Some users have figured out that inte-
grated control and asset management
offer one way to change the equation.
Access to real-time optimized control
and asset health information helps
operators make the right operational
decisions and maintenance and reli-
ability teams increase their effective-
ness—critical factors in improving reli-
ability. In the simplest terms, the key
variables include understanding failures
before they occur, knowing what to do
and how, and focusing resources on the
most important issues.

Minimizing Disruption &
Improving Performance
Operators monitor the plant from the
process perspective. They're focused

By Claudio Fayad

on the quality, throughput and stability
of the process. The operator acts only
when he sees a problem or unexpected
change in the process variables. The
operator will try to solve the problem
with control and operations tools. If
those tactics don’t work, the operator
will engage the maintenance team to
help diagnose why the controls are not
responding.

Maintenance teams monitor the
plant from the equipment condition per-
spective. The maintenance technician is

Using real-time optimized control and asset health information, operators are
making the right operational decisions to enhance performance and reliability.
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typically the first one to spot a potential problem, and the
operator hears about the problem when maintenance calls to
plan for repair or replacement.

At some plants, the interaction between the operator and
maintenance technician has a different twist. With online
monitoring, maintenance technicians are getting informa-
tion about changes in asset health before problems impact
production. After analyzing a potential issue, the criticality of
the asset and the rate of change, the maintenance techni-
cian can provide a meaningful update to the operator, who
can in turn use that information to determine the best ac-
tion for the process. An example from a chemical industry
user demonstrates how the interaction plays out in real life.
In this instance, a low supply pressure alert on a six-inch
disk level control valve prevented a valve failure. The main-
tenance team had defined the appropriate air supply pres-
sure range. Based on a low-pressure alert and diagnostics,
the maintenance team determined that the critical rotary
valve had to be removed imme-
diately for repair. Without suf-
ficient air pressure against the
diaphragm, the piston would not
be able to open the valve. The
maintenance team informed the
operator and he took the neces-
sary action to prevent impact to
production. After the valve had
been pulled, the team could
see that the piston was deeply
scored and the diaphragm was
cut. It would have been only a
matter of time before the valve
failed shut, causing a significant
and costly upset in a primary
process unit.

Working with their reliability team, operators are iden-
tifying actions they can take to enhance performance. For
example, a reliability team spotted a drive over-range alert
in the asset management system. The alert indicated a par-
tially plugged sensor tube in a mass flowmeter. The team
contacted the operator to ask if he had observed any issues
with the loop. The operator said that from his end everything
looked fine. Based on the reliability team’s diagnostic in-
formation, the operator performed an automated backflush
sequence without shutting down the production unit. At his
workstation, the operator observed the dramatically im-
proved performance of the mass flow and density variables
provided to the control system as a result of his action. By
avoiding unplanned downtime, the company prevented the
production loss of $400,000.

With these types of successes, site process engineers
have experienced how predictive monitoring can help them
improve performance by addressing underlying asset condi-
tions. Many engineers are asking for email alerts for key as-
sets in their production areas in order to enable them to be
more proactive with operational decisions.
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More Precise Troubleshooting

Helping maintenance and reliability teams become more
effective and efficient is another key variable. Case in point:
Operators use make-up nitrogen to control top pressure of
columns when column pressure is too low. When operators
were having trouble controlling that top pressure in a column,
they added the gas frequently to maintain overall column
pressure. The control system, however, indicated that the
valves were operating properly, meaning there should have
been no leakage. But when technicians checked the digital
valve positioner using the asset management software, they
determined immediately that the globe valve controlling the
discharge of nitrogen to a flare was actually slightly open. The
technicians knew this because the valve provided its actual
valve position to the control system and asset management
system. While the technicians eventually would have found
the problem, pinpointing it quickly enabled them to adjust the
positioner, which in turn allowed operators to stabilize column

pressure.

That maintenance action
prevented further nitrogen loss
and allowed uninterrupted pro-
duction of a quality product.
The company avoided an un-
planned shutdown and saved
an estimated $20,000 in en-
ergy and production losses, as
well as repair costs.

Better Planning,

Increased Efficiency

Confidence in the power of pre-

diction, based on actual experi-

ence, has impacted mainte-

nance practices in other ways.
Maintenance teams are extending the time intervals for
preventive maintenance on equipment. In the past, preven-
tive maintenance schedules were overly protective. In fact,
users have often acknowledged they implemented sched-
ules simply because that’s what was recommended by the
original equipment manufacturer. As production managers
have become more comfortable with the fact that critical
process equipment is adequately protected through monitor-
ing and the application of the field-generated diagnostics,
many plants have substantially reduced the amount of time
devoted to preventive maintenance.

The high cost of reactive maintenance is caused by lost
production, while the cost of preventive maintenance is driven
by the unnecessary repair of equipment. Excessive preventa-
tive maintenance costs can add up as illustrated in Figure 1.
Plants that are expanding their use of predictive maintenance
are reducing their maintenance costs by doing targeted re-
pairs only while increasing equipment availability.

Lean operations and reliability teams are effectively using
notifications and alerts to target the work to be done. With the
recognition that lines between operations and maintenance
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roles are blurring, some users are now
using such techniques as custom email
notifications and mobile alerts for the
alarms generated by the control system
and the asset management application.
This ensures the right people get dy-

ment and prioritization of faults based
on the asset’s criticality rating. Once a
problem has been identified, the CMMS
can generate the appropriate work or-
der, ensuring the maintenance action
can be completed in a controlled, safe,

Maintenance Approach Cost Comparison

Unplanned
Shutdown
$40X

from 18 percent to 4 percent. And com-
panies have seen savings of more than
$250,000 from avoiding production
loss.

Plants have also experienced real
savings in maintenance dollars through
more efficient practices. Users have
improved maintenance productivity by
10-15 percent. Based on predictive
intelligence and asset prioritization,
the knowledge of where to focus their
attention has resulted in decreases in
maintenance spending by as much as
10 percent.

Improved reliability is helping busi-

Reactive nesses achieve higher throughput and
Maintenance increased profitability. One company
$15X reported that sustained, better-than-ex-

COURTESY EMERSON PROCESS MANAGEMENT

Maintenance Costs

Preventive pected production of one product led to
Maintenance investment in developing other product
$5X Predictive lines. Improvement has been realized
Maintenance in additional unexpected ways. For ex-

SX  ample, a reduction in waste going to a

landfill from 1.5 percent to 0.3 percent.

Figure 1. The use of predictive capability can drive down maintenance costs by
as much as four-fold, minimizing planned and unplanned downtime.

namic notification no matter the time of
the day. The notification provides criti-
cality, device tag, description, and other
essential information. Managers and
operators get the information they need
in time to take action. Technicians don’t
have to be in the reliability shop moni-
toring their computer systems; instead
they're freed up for other critical tasks
in the plant.

Another way some users have im-
proved reliability is in the way they use
predictive tools to identify work early for
effective maintenance planning. The
result is minimal-to-no interruption or
impact on production. To get the full
benefit of early identification, some
customers have integrated asset man-
agement with a computerized mainte-
nance management system (CMMS).
Using the asset management software,
reliability teams access health, status
and diagnostic information for assess-

and effective fashion that does not im-
pact production.

The Payoff

The stakes are high. For sold out units
requiring near 100 percent availability
at full rates, the cost of downtime is sig-
nificant. In a critical area of the plant,
the need to pull and replace a mass
flowmeter unexpectedly could result
in hundreds of thousands of dollars to
millions in lost profit. In addition, com-
panies can face fines if they can’'t meet
their commitments—not to mention the
impact on future sales.

The stakes are high, but so is the
payoff for companies focused on reli-
ability. They've seen significant improve-
ment in process uptime. Some users
have reported increases of production
on stream time as much as 10 per-
cent as a result of reliability efforts. For
others, plant downtime has decreased

The formula for reliability will contin-
ue to evolve. But based on the results
users have experienced, integrated con-
trol and asset management will be part
of the equation.
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