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Plant inspections can be troublesome processes—time consuming and costly. But a new risk based
assurance strategy could help trim the expense and maintain safety standards, writes Helen Campbell

BP CHEMICALS' Hull site, one of the
UK’s biggest chemical complexes and
Europe’s largest single producer of acetic
acid, has implemented a new risk based
integrity assurance approach to ensure
better understanding of plant and equip-
ment vulnerabilities and enhance safety
and plant performance.

The approach began in 2001 with a pilot
as part of the wider maintenance break-
through initiative, before being developed
as a project in 2002,

After much success, this assurance
process—which uses a risk matrix to
assess the optimum inspection time for
each specific piece of plant equipment
—has been fully embedded into normal
site practice at Hull and has become site
culture for verifying equipment integrity.

Risk-based integrity assurance, a step
on from traditional prescriptive time-
based methods, analyses equipment risk
profiles to allow the user to manage and
reduce potential risks—in other words,
instead of inspecting equipment for the
sake of it annually, for example, the new
system pinpoints the optimum inspection
cycle based on the equipment’s age, the
impact of any malfunction, the chance of a
part becoming worn and the time since its
last inspection.

Risk-based inspection (RBI) forms a
major part of this process, consisting of an
optimized inspection plan and other
mitigating strategies derived from
detailed assessments of each equipment
item and its damage mechanisms.

Apart from the obvious commercial
benefits of optimizing equipment inspec-
tion interval and plant run time, some of
RBI's other benefits include fewer vessel
entries and fewer plant start-ups and
shutdowns-such events mean statistical-
ly higher health and safety risks.

RBI is a developing technology and has
been applied in many different ways, ini-
tially to the oil and gas exploration sector,
with the refining and chemical industry
having generally taken the technology up
later, and with some sectors still doing so.
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The diverse metallurgy, various
corrosion and other damage mechanisms
applicable to many of the plant items
at Hull meant the chosen RBI
assurance methodology had to be up to
the task technically.

“The concern was that if these issues
and other best practice considerations
associated with correct application of RBI
technology were not comprehensively cov-
ered, then we would miss out on improve-
ments to safety and reliability,” says John
Verdon-Smith, Hull site engineering
integrity manager.

After a rigorous selection procedure,
Hull awarded specialist RBI company, PP
SIMTECH, the contract to provide the
technology process and implementation
support. This process included an innova-
tive technology platform to reliably assess
equipment risk profiles and ensure
the resulting inspection interval and
inspection plan are correctly optimized
for each plant item.

Working in partnership, BP and PP
SIMTECH have further developed the
technology, culminating in an RBI driven
integrity assurance process that now
ensures the safety and reliability of plant
items are improved and not compromised,
while also achieving financial benefits.

“Even at the pilot stage, it was apparent
this RBI assurance process offered a great
opportunity to deliver both integrity and
financial benefits to the BP Hull Site,"
says acetyls group engineer, Marc Reaney.
“The multi-disciplinary teams involved

Don Cawthra: ‘Work is
only carried out when
required, saving time,
money and potential
accidents. Summing up
RBI's main impact is
‘being in control’.’

in defining the process, then executing
RBI reviews have done fantastic work and
now we are realizing benefits beyond our
initial expectations.”

One of the main outputs of the integrity
assurance process is that it has delivered
confidence in the optimized inspection
interval for each plant item, while
securing better definition for operating
limits to prevent an increase in damage
rates or initiation of new damage
mechanisms. As a result, the process has
got the backing of inspection engineers at
site, and also of chemical and mechanical
engineers in plant operations. This
is essential to reliably manage RBI
technology-based equipment integrity.

Optimized inspections: Trevor Turn-
bull, area inspection engineer, says: “The
most important part for me from this RBI
system is that all active and potential
damage mechanisms are identified on an
individual item basis, and the optimized
inspection requirements are clearly
defined for each.”

Turnbull’s view is echoed by Don
Cawthra, development engineer from the
manufacturing team at Hull,

He says: “The RBI assurance process
allows the optimum inspection interval
and operational limits to be determined
using all the known data.

“This means work is only carried out
when required, saving time, money, and,
more importantly, potential accidents.
It also means that environmental
performance can be improved. Summing
up, its main impact is ‘being in control’.”

The supporting software, rbiAsyst,
has been used successfully since 2001
to facilitate and record the RBI study
carried out by Hull’s multi-disciplinary
RBI study team. The team includes engi-
neers from plant operations, maintenance
and inspection departments, including
experts in metallurgy and mechanical
integrity from PP SIMTECH and BP. RBI
driven integrity assurance is a dynamic
process, and as such rbiAsyst also



