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Suboptimal Operation
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/b_ Shutdown Over-runs

Unplanned Shutdowns 3
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I ET210 ET310 ET410 WT210

Temperature range Up to 120°C (250°F) Up to 160°C (320°F) Up to 270°C (518°F) Up to 600°C (1100°F)
Measurement technique Ultrasound — EMAT Ultrasound — Waveguide
Data Quality Automatic thickness compensation for material and temperature

Battery life Up to 9 years

Hazardous area Class 1Div 1/ Zone 0

Data Retrieval Sharing WirelessHART infrastructure — all data viewed in DataManager at desk
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+ Input signal sent into pipe wall
« Signal reflects off inner surface
» Reflection received by the

i g sensor

il + Sensor measures ultrasonic

amplitude over time
« From this the time of flight can
be measured 5 0
] + As velocity is known, the {mm]
distance (thickness) can be 0.2
calculated from time of flight
« Distance = Speed * Time
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Field Data Transfer Analytical Software Connected Services
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Sensors with 12 hour 4 7
update rate | ' WirelessHART
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Wall Thickness vs Time
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Root Cause Analysis Today Predictive Maintenance

“What happened during this period to cause this corrosion?”

“What would have Rappened if we did not control the corrosion in time?”

“What is the remaining corrosion allowance?”

w20z ot 2022 f

“When will I reach retirement thickness on my pipe?”
“Will I reach the next planned turnaround?”

“How is the inside surface of my pipe changing over time?”

v
“What was my wall thickness in March last year?”

W8 FETHZAESEN 75 URFALSFEREERILER

d PRV TRERARTGAGEFAFLRE (FEFEFTH
AL RFRFLFELERFREAR > NP L 2 EFFE 4 F&F A
% 374 B (corrosion allowance) » @ A4 R FH ¢t B F &k » T {RHFHFHY

e R ARk Rk TR

w ohf

LR s

HERP AL EC ) RLREERFRBROTRFBERTCE P DAL
FFEHaBRRY  WERBERE LW T R § 41032 Enerson 2 £
RAERBT VR IRPAFTAERBAMRD 7 YREFEE R g (o™ B
W 2Apv i 3 T FREE:
l. a¥R3ALE -
2. iR FiaaP BRIk
3. wmatF B RRER .
4

v iTresk o

>

H’iahzr Sustained Enhantements Drive
Production Ineveased Efficienties Top
With Less Va\-iabili{:\j \L Quar{lz
Faster Time | with Corrosion
to Production v Monitoring
l Status
wo

Shovrter
fe—— Planned Shutdowns and
Tavrgeted Seope

Ovevating E-(:-FiciCnt.y

Less [ntidents and Fewer
Unplanned Shutdowns —3

> Time

B =X :8/11



0.580°

Inhibitor
commissioned
0.560" " |

|

A medium size refinery on > ) [Inhibitor dosage |
the West Coast of the US 4 040" optimised

Hydroprocessing
unit - Case Study

Metal Wall Thickness

—

1% Jan 2016 1% July 2016
Time

Solution Results

Challenges

«Inspections showed an increase in * Unplanned shutdowns prevented

corrosion rates in the Reactor
Effluent Air Cooler (REAC) inlet
piping

«Inspection data indicated a
corrosion rate 20-30 mpy (0.5 to
0.75 mm per year) on the heavy
wall carbon steel lines with an
average wall thickness of approx.
one inch (~25mm)

«Concerned about near future Estimated Savings of $500k
stustdonns equipment repair and 5 days
lost production totalling >$1M

W10~ F¢h R 1 s RARRG-RFxE ]

+ Optimized injection inhibitors to find the sweet
spot by using data from the UT sensors

+  Controlled corrosion with continuous online
monitoring

« Safe operation until planned turnaround
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Amine Unit - Case Study

A large refinery located in Asia Pacific

Solution Results

Challenges

. i . . +  Carbonic acid attack mechanism i ‘ b
«  Corrosion seen in Amine unit, identified Y o
which was not expected . £
Preferential routing of CO2 rich FCC off-
+  Deterioration until 1 year from gases identified as root cause ®
retirement on stainless steel lines Redesign the feed distribution system i
« Accelerated corrosion on one Corrosion mitigated by diluting effect
amine absorber train (train 4 in across trains
picture) Improved safety f &)
Unplanned outage avoided and Refinery |
slow down prevented 5
A total of $700k of potential £ 42mpy (1mm/yr.)
lost revenue was avoided )
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