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The Linde Group is a leading gases and engineering company temperature measurements, etc. Based on this trend
operating in more than 100 countries. With such large and data, and applying principles of statistical process

. . - . . control, maintenance engineers can predict the best
widespread operations it is no surprise that maintenance time to carry out maintenance interventions. This allows
activities are well run and that the company is no stranger to them to plan work when it is most cost-effective, with

a full understanding of the relative performance loss
that is at risk. Since most PdM actions are made while
equipment is in service there is minimal disruption to
production, which can result in substantial cost savings
and higher equipment availability and reliability.
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When the Linde Group acquired the BOC gases

—_— 'the benefits Of | nco r’por’a‘u ng company in 2006 it embarked on a programme of

integrating its new assets in China into Linde’s ‘High

advanced monitoring techniques and equipment.

PrEd |Ctlve M al ntenance ( Pd M) Performance Organisation’. With Linde operations and
o . maintenance being process driven, it was only natural
meth Od O I Og' eS | thO aﬂ O\/e ral | for Aung-Kyi to assess the situation at each plant

maintenance strategy at Linde
gas plants in China, based on the
close collaboration with a PdM
service provider

monitoring has been used for a number of years and

at its Shanghai headquarters Linde has a large and
impressive ‘remote operations centre’ where it monitors
and tracks the process operations of all its major gas
plants in China - 24 hours a day, 7 days a week!

But Henry Aung-Kyi, Linde’s Reliability
Engineering Manager for China, also knows that the key
to successful maintenance operations is having the right
balance of techniques, systems and methodologies in
place. An experienced and knowledgeable engineer, he
is convinced of the value of separately and focus on process optimisation and continuous
highly sophisticated on-line improvement in his development plan. “My long term goal

I n the USA and UK particularly, on-line machine

The compressor in Suzhou: a critical piece of equipment

monitoring systems for is to bring the maintenance activities at all plants up to the
critical machinery and has, same advanced level, and share information and knowledge
for a long time, believed for optimal benefit. But, that will take time due to the differing
in the value of predictive levels of expertise at each plant,” he comments.
maintenance, even it takes So the Nanjing plant (a joint venture with Sinopec SPC)
time to acquire the skills and  was the first one selected for a pilot application of predictive
train the workforce. maintenance. Before running the pilot, Linde invited specialist

Many process and companies, including local Chinese suppliers, to carry out
manufacturing plants PdM service work at the Nanjing plant and propose a long
operate preventive term maintenance programme based on PdM, together with
maintenance (PM). PM details of the services they could provide and estimates of
activities are usually time the costs and anticipated benefits. After a year of trials and
based, with machine discussions one company, SKF, emerged as the preferred
adjustments and partner for the PdM project for Linde’s operations in China.
replacement parts being Although the local Chinese suppliers had a price advantage,
made on a routine basis Linde felt the project, which encompassed many sites,
without regard of the required expertise that went well beyond simply providing
operational performance condition monitoring services.

Henry Aung-Kyiinspecting | or condition of the major piece of equipment or its Aung-Kyi again: “We wanted a supplier who could
dataattheRemote | .o nnanent parts. However, predictive maintenance identify which equipment should be monitored and who could
Operations Centre | . ) " s . ) . .

is a ‘condition-based’ approach that builds a picture produce detailed recommendations and work programmes
of the anticipated condition of a component or piece for implementing PdM. We wanted more than just a ‘condition
of equipment based on trend data taken while the report’ — we wanted constructive feedback of a depth
equipment is in service. Such data is mostly vibration that local suppliers could not match and confidence that
analysis data, but can include lubricant analysis, our partner organization really understood the criticality of
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