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Online wall thickness monitoring of multiple

refinery process units
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In-service, high-temperature corrosion monitoring to maximise productivity, safety and plant availability.
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Overview Hfik

An automated solution for online monitoring of 8 refinery process units, including CDUs, FCCU, HVU and SRMGC,
was sought by PT Pertamina, the Indonesian national oil company. The deployment was required to cover multiple
process units spread over a 2km? area and included primarily monitoring locations over 200°C and some as high
as 520°C.
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PT Pertamina required an online monitoring solution based on the following drivers:
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1. Maintain the availability of aging refining assets.
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2.  Minimise the exposure of staff to hazardous location during increased inspection frequencies.
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3. Maximise product by making real-time corrosion and asset integrity data available for both maintenance

and operation teams.
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The Challenge

The primary challenges for the deployment were focussed around the extreme environment of the deployment
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Transducers were required to operate continuously up to 380°C under insulation to monitor corrosion
and wall loss in pipes carrying various fluids including crude, water, residue, distillate, NH;, naphtha, slurry
and gas.
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Locations on the FCCU were required to operate at continuous operating temperatures up to 520°C.
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An intrinsically safe solution with Class 1 Div 1 certification was required to ensure deployment across
the entire site.
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The plant had no scheduled shut down periods and so the installation needed to be conducted while

the plant was operational and running at high temperature.
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The Solutionfi# i 7 2=

HotSense™ 380 sensors and HotSense™ UHT sensors were deployed along with the Mistras CALIPERAY
WirelessHART enabled monitoring solution.
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HotSense™ sensors were chosen because of their wide operating temperature range: -55°C to +550°C
and their FM Class 1Div 1 certification. The low profile HotSense™ 380 sensor could also be installed under
insulation and weatherproofing to prevent water ingress, CUl and damage to the sensors. Another key
benefit of the HotSense™ sensor system is their clamp deployment system which can be used to deploy
the transducers onto hot, live assets whilst providing a robust and reliable signal.
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The CALIPERAY WirelessHART enabled system was coupled with the HotSense™ sensors to provide a
wireless automated, battery powered monitoring solution. The CALIPERAY is intrinsically safe to match
the FM Class 1 Div 1 certification of the HotSense™ sensors.
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A full WirelessHART backhaul was also established to provide robust and reliable data collection across
all 8 process units. Combined with the Mistras WAMP software, data was made available at all the
required control centres and also exported directly to the client PIMS. All data processing was performed
at the CALIPERAY nodes and data never left the site.
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Execution $ 17

An initial site survey was conducted with PT Pertamina to identify and document the transducer install
locations. A WirelessHART survey was also conducted to confirm any repeater requirement.
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Over 100 HotSense™ sensors were installed on live plant by lonix subcontractor and Indonesian
representative PT Melanton.
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Pipe sizes varied from NPS 3” up to NPS 18”. Custom NPS 28" deployment systems were also use for the
UHT sensor deployments.
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Whilst the HotSense™ sensors were installed at the pipe surface and under insulation, the CALIPERAY
systems were mounted on nearby walkways to provide eases of access for battery replacement and to
maximise wireless signal range. Cable trays were installed to protect the routed cables.
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Online installation saved over 10 days of lost plant operation saving an estimated $10m from lost
production.
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Online monitoring enables data to be automatically collected twice per day from hazardous locations
avoiding the requirement for scaffolding, hot work permits and exposure of staff to high temperature and
explosive environments - increasing PSM and GCG compliance and improving HSSE participation and

excellence.
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Using HotSense™ installed sensors with CALIPERAY monitoring nodes allowed for automated, robust
and reliable wall thickness measurements to be collected from live high temperature assets.
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Increased data collection frequency and an increase in data quality enabled maintenance teams to

maximise plant availability and plant utility and make informed decisions on repair and replacement.
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Up-to-date integrity and corrosion data is now available to maintenance and operations teams enabling

informed business and operational decisions.
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