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Typical DCU Vessel Failure Modes
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A Coker Vessels are known to be
susceptible to low cycle fatigue
damage

A Delayed Coking requires cyclic
operation and the cyclic changes In
temperature cause significant stress
Intensities

A Over time, as operating cycles
accumulate, vessels start to experience
a variety of failure modes



Typical DCU Vessel Failure Modes @AZ
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Established Practice For Shell Bulging/Cracking @AZZ

A Map vessel to collect
deformation data

A Evaluate stress/strain
intensities with - N
analytical tools i |

A Characterize highly
affected areas
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A Install structural
overlay(s) in accordance
with design criteria

A Utilize automated
welding processes to
provide homogeneous
mechanical properties
and minimize
volumetric and surface
Imperfections

Engineered Structural Overlays



Issues at the Skirt to Vessel Interface
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Cracking At Top of Skirt Attachment Weld

Typical Skirt Attachment Geometriés
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Field Attachment Weld Geometry Modification

Unique Implementation Case Study
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Skirt Attachment Weld Stress Model

Fill Quench



Customer Issues at the Skirt to Vessel Interface
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Step 1¢ Original Skirt Removal

A Remove portions of the
existing skirt using track
mounted torch cutting
system

A Remove remaining skirt to
vessel connection weld
metal and grindlush

AFTER REMOWAL OF EXEETIMNG
1-1f4 Cr SKRT ARD ATTACHMENT WELD

A Repair performed in
segments around the vessel
to avoid need for crane
support
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Step 2¢ Base Metal Inspection

- s

Magnetic Particle Inspection of Coker Vessel Base Material

(Showing Vertically Aligned Crack)
dids



Step 3¢ Removal of Damaged Areas

Removal of Flaws Detected with Magnetic Particle and LPAUT
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