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In 2003, Chevron
Corp. established a pilot
program at its El Se-
gundo, Calif,, refinery to
. determine the value of
LTI asset-management soft-
ware for online monitor-
ing of digital valve controllers. Chevron
has profited from the pilot program
and expects to expand this program to
incorporate other types of smart field
instruments.

The program has shown that care-
ful continuous monitoring of control
valves leads to better troubleshooting
and fewer valve repairs. The El Segundo
refinery has saved:

* $45,000 on troubleshooting in the
first year.

* $135,000 by authorizing in-shop
valve repairs only when diagnostic
information shows that such actions are
necessary.

* More than $90,000 through im-
proved valve performance.

* $100,000 through a new valve-
reclamation program.

In the past, suspected problems were
evaluated in a logical and orderly fash-
ion—an effective but burdensome and
time-consuming method of trouble-
shooting. Up to 10 man-hr involving
as many as eight different employees
in a 1-week period might be required
before the maintenance department
decided to pull a certain valve for repair
or replacement.

Using available technology to
monitor and gather information about
the condition of smart, microproces-
sor-equipped valves allows refinery
personnel to shorten the troubleshoot-
ing period and make timely decisions
regarding valve repairs.

The program, based on Emerson
Process Management’s AMS Suite:
Intelligent Device Manager software,
provides access to diagnostic informa-
tion generated by more than 950 smart
digital valve controllers in two different
ways: online and offline.

In the online system (Fig. 1), a cen-
trally located server retrieves informa-
tion from a network of 103 online digi-

tal valve controllers. These continuously
available data are stored, organized, and
made available to maintenance person-
nel. Any change in the performance of
an operating valve on this network is
sensed instantly; a status alert is gen-
erated when certain preset levels are
exceeded.

The instrumentation and electrical
(I&E) reliability analyst in charge of the
program (Fig. 2) evaluates each alert
and makes recommendations regard-

Asset-management software
Improves valve-maintenance program

ing the need for immediate or delayed
repairs.

In addition, diagnostic information
generated by hundreds of other “smart”
valves throughout the refinery is acces-
sible offline with a portable (roving)
laptop computer. This method enables
us quickly to examine a suspected
malfunction of any smart valve not in
the continuously monitored group. The
analyst can then evaluate the valve’s
condition by comparing current read-
ings with a “signature” of that valve’s
performance characteristics when it was
new.

Valve troubleshooting

In the traditional procedure, if an
operator suspects a problem with a con-
trol valve, he or she notifies the head
operator who may do a step change to
determine whether the valve can move.
If that fails to define the problem, a pro-
cess engineer tries to adjust the tuning,

If the problem is not resolved after
2-3 days, the head operator notifies a
maintenance planner, who assigns the
job to the I&E department and a techni-
cian checks the valve. If the valve is
stroking, the technician concludes that
it is not an I&E problem and sends the
work order back to the planner.

A machinist is then sent to look at
the valve. If he doesn’t hear a noise
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or find some mechanical problem, he
also sends the job back. If the operator
still thinks there is a problem, the I&E
department is notified to disconnect the
positioner so the valve can be pulled for
visual inspection and repair, if necessary.

This process can take several days
and consume the time of eight em-
ployees, who are frequently unsure if
anything is wrong with the valve until
it is opened and inspected.

This procedure has been streamlined
with the AMS Device Manager. If the
valve in question is part of the online
network of 103 valves that are moni-
tored continuously, a developing fault
will show up long before an operator
notices it.

If the valve is not in this monitoring
system, the head operator can notify the
reliability analyst of a potential prob-
lem, sometimes as a last resort before a
valve is pulled and taken to the mainte-
nance shop. A roving laptop is then used
to check the valve offline. Wire-piercing
leads can be attached at the terminal
strips in the control room to gain access
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to the valve's incoming signal.

In come cases, the valve should be
checked in the refinery with the laptop.
Although this increases the time re-
quired for diagnosis, it gives the analyst
an opportunity to observe the valve in
action while extracting valuable diag-
nostic data.

If the valve is equipped with the
performance-diagnostics version of the
digital valve controller, the analyst can
obtain the diagnostics while the valve
continues to operate. Chevron has 25 to
30 performance-diagnostics positioners
in the refinery, with more on order.

With the older advanced-diagnostics
version, the valve must be out of service
during diagnostic tests. That means an
operator must block in the valve before
a current valve signature is taken, which
can be done in about 10 min.

More time is needed to compare
the current signature with the original
performance characteristics of the same
valve when it was new. A trained analyst
often knows, within 20 min, what is
wrong with the valve and what needs to

be done to correct the problem.

Troubleshooting that removes the
valve from the line occurs about twice
weekly, on average; the new procedure
requires 20 min to 3 hr, depending on
the valve and how the problem is iden-
tified initially.

Given an average labor cost of
$55/hr, the annual cost of control-valve
troubleshooting using the intelligent
device manager technology is about
$11,400/year. This is a minimum sav-
ing of $45,800/year vs. the established
troubleshooting procedure.

Avoiding valve repairs
Field-based knowledge allows the
analyst to determine when a valve can
be restored to full functionality using
online calibration, bench-set adjust-
ment, or some other noninvasive action
vs. actually pulling it for inspection
and repair in the maintenance shop.
It is much less expensive to upgrade
a valve’s operation without having to
remove it from service.
It costs about $4,500 each time a



NELSON-FARRAR COST INDEXES

Refinery construction (1946 Basis)
(Explained on p.145 of the Dec. 30, 1985, issue)

Mar. Feb. Mar.
1962 1980 2002 2003 2004 2004 2005 2005
Pumps, compressors, etc.
22 7773 1,522.0 1,540.2 1,581.5 1,560.2 1,660.3 1,671.7
Electrical machinery
189.5 394.7 529.3 522.0 516.9 516.8 Bl515) 515.0
Internal-comb. engines
183.4 512.6 911.2 911.7 919.4 919.1 934.8 926.6
Instruments
214.8 587.3 1,061.4 1,076.8 1,087.6 1,074.0 1,097.9 1,098.8
Heat exchangers
183.6 618.7 732.7 732.7 863.8 732.7 1,079.2 1,079.2
Misc. equip. average
198.8 578.1 951.3 956.7 993.8 960.6 1,0576 1,058.3
Materials component
629.2 899.7 933.8 1,112.7 1,043.6 1,206.1 1,192.5
Labor component
258.8 951.9 2,1372 2,228.1 2,314.2 2,291.0 2,372.4 2,374.5
Refinery (Inflation) Index
2376 822.8 1,642.2 1,710.4 1,833.6 1,792.0 1,905.9 1,901.7
Refinery operating (1956 Basis)
(Explained on p.145 of the Dec. 30, 1985, issue)
Mar. Feb. Mar.
1962 1980 2002 2003 2004 2004 2005 2005
Fuel cost
100.9 810.5 6670 934.8 971.9 868.9 1,015.9 1,063.1
Labor cost
93.9 200.5 211.2 200.8 191.8 199.0 1970 196.6
Wages
123.9 439.9 9677 971.8 984.0 980.7 993.7 1,001.4
Productivity
131.8 226.3 458.9 485.4 513.3 492.8 504.4 509.5
Invest., maint., etc.
121.7 324.8 619.7 643.0 686.7 671.2 7111 709.6
Chemical costs
229.2 220.7 2377 268.2 2515 300.5 311.56
Operating indexes
Refinery
103.7 312.7 432.8 464.7 486.7 471.8 506.2 510.6
Process units*
03.6 4575 513.7 612.5 638.1 598.7 663.6 679.4

*Add separate index(es) for chemi- These indexes

cals, if any are used. See current
Quarterly Costimating, first issue,
months of January, April, July, and
October.

valve is pulled, torn down, and re-
paired, a procedure that has been
avoided at least 30 times in the first year
of the asset-management program for a
savings of about $135,000.

Just one valve

Improving the performance of just
one valve can often have a significant
economic impact on the entire refinery.
For example, a steam valve (steam to
B-train turbine) in the cogeneration
plant was operating spasmodically, cut-
ting into the amount of steam available
to the turbine and reducing electrical
power production by 3-6 Mw. This loss
of power was most costly during peak

first issue of each month. They are
compiled by Gary Farrar, Journal
Contributing Editor.

Indexes of selected individual items
of equipment and materials are also
published on the Costimating page
in the first issue of the months of
January, April, July, and October.

are published in the

use hours.

Because regular troubleshooting pro-
cedures revealed no specific problem,
we used valve diagnostics and found a
slight abnormality—barely enough to
justify pulling the valve. But this valve is
critically important to the cogeneration
plant, and its performance can affect
power production. Therefore we pulled
it out of service. If the valve had failed
during peak demand, the refinery could
have incurred an $80,000 charge.

Visual examination confirmed a
problem: a gap in the packing and a
heavy-duty seal that was not allowing
the ball to move freely. A signature taken
after the valve was repaired showed a

signiﬁcant improvement. It was rein-
stalled and remained trouble-free for
another 6 months.

We calculated the economic benefit
of improved performance and avoiding
unscheduled downtime at $90,800.

Additional benefits

The intelligent device manager
software enables faster calibration of all
smart instrumentation. In fact, the 103
valves in the monitoring network can
be calibrated directly from the mainte-
nance shop without sending personnel
into the refinery.

We also implemented a valve-rec-
lamation program based on the signa-
tures of operating characteristics for
each valve when it is new. These signa-
tures were compared with valves that
had been sent to the reclamation yard
to be junked to determine if they could
be salvaged economically.

An inventory of 35 valves, show-
ing the exact repairs that would be
necessary before returning the valve to
service, is listed on an in-plant database
to which every engineer has access. If a
specific type and size of valve is needed,
a suitable replacement is often found in
the reclamation yard.

Because the average cost to repair
these serviceable valves is only about
$2,000 each, the refinery enjoys a
substantial savings when valves are
reclaimed instead of buying new valves.
In fact, we saved about $100,000 in the
reclamation program in 1 year. 4
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