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Non-Destructive Testing + Destructive Testing → Failure Analysis 

If you work in non-destructive testing (NDT), you probably remember that weld defect that got you addicted to 
looking for defects.  That thirst stays with you as you work in the NDT industry.  Have you ever wondered what 
happens after NDT finds a flaw or defect?  Failure analysts are often involved when the customer needs to know 
more after our field personnel identify flaws - not all flaws are created equally.  This article shows damage found 
by our hard-working NDT personnel and it showcases what happens after the flaws are found. 

Hooked on Testing III – Highs and Lows of Findings Flaws – More on Field Replication (See Hooked on 
Testing II) 

Replication is a staple NDT for examining high-temperature-hydrogen-attack damage (HTHA) - the damage 
resulted in the death of seven refinery workers during the 2010 Tesoro Anacortes Refinery Disaster.  For HTHA, 
replication can find small indications (less than 2 mm long) in the carbon steel weld roots (see Figure 1).  The 
customer had chosen to inspect this weld root as a potential HTHA location - replication verified that the root had 
a crack that appeared to be due to HTHA. 

  

Figure 1 – Small indications found by replication in carbon steel weld root, no etch (left), and 
2% Nital etch (right) 

 

Figure 2 – HTHA Fissures in carbon steel weld root, 2% Nital Etch 
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The customer cut out the piping and weld root for laboratory analysis.  A metallographic cross-section through 
the indication showed the rest of the story - Figure 2 shows the weld root structure and small fissures at high 
magnification.  Unlike the rest of the pipe, the steel around the fissures has changed - it is missing the carbon.  
These fissures are the first stage of HTHA in carbon steel.  The customer is planning to replace the carbon steel 
piping with low alloy piping.  Low alloy material has more resistance to HTHA.  Keen on HTHA wisdom?  See 
API RP 941, “Steels for Hydrogen Service at Elevated Temperatures and Pressures in Petroleum Refineries and 
Petrochemical Plants.”  The replication work truly got the job done! 


