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Tesoro: Hydrogen reaction caused fireball  
Refinery will restart in early October  
  
By WHITNEY PIPKIN  
Staff Writer  
  
 
 Tesoro Anacortes Refinery announced Friday that company investigators have determined the likely cause 
of an April 2 fireball that engulfed one of its heatexchanger units and killed seven workers.  
 
Testing of the damaged heat exchanger at an Ohio lab revealed a chain of events called a high temperature 
hydrogen attack caused the fire, Tesoro investigators found.  
  
 Four other teams are conducting separate investigations of the fire, but at least one of them, the U.S. 
Chemical Safety Board, agrees with Tesoro.  
  
 The refinery has been shut down since April but the company says it will restart operations in early 
October, with the affected units being replaced by next week.  
  
 The heat-exchanger unit is basically a bundle of small tubes surrounded by a steel shell. In this case, over 
time, hydrogen molecules worked their way into small imperfections in the steel casing.  
  
 The hydrogen then reacted with carbon in the steel to form methane. Small bubbles of methane collected 
over time, causing cracks in the steel that caused the metal to give way.  
  
 Tesoro spokeswoman Lynn Westfall said that’s what the refinery’s investigators believe caused the heat 
exchanger’s casing to rip apart, releasing hydrocarbons and hydrogen that mixed into a deadly fireball.  
  
Investigators agree  
  
 Robert Hall, lead investigator from the Chemical Safety Board — one of five separate teams investigating 
the incident — said the board agrees with Tesoro’s initial conclusion.  
  
 “We do agree with the company’s findings that HTHA was the cause of the failure,” Hall said over the 
phone. “And we are working on some recommendations to the company to address the particular issue as 
we see it.”  
  
 He said the board likely will deliver those recommendations to Tesoro in late September. The board could 
complete its investigation by April 2011, Hall said, about eight months sooner than the original timetable.  
  
 The scope of the CSB’s investigation is larger than those of other agencies in that it looks beyond the 
incident to the overall management system.  
  
 The board often makes recommendations to the company involved and to the industry at large to prevent a 
similar incident from happening again.  
  
 The CSB found HTHA to be the cause of a similar fireball at the BP Texas City Refinery in 2005, just 
months after an explosion at that refinery killed 15 workers and ushered in industry changes. In that 
instance, a contractor doing maintenance accidentally switched a low alloy steel pipe elbow — which is 
resistant to the effects of HTHA — with a carbon steel elbow, which is not.  
  



 One person suffered minor injuries in the Texas City HTHA fire.  
  
What’s required?  
  
 Tesoro’s Westfall said the company has now had equipment “in similar service” to the heat exchangers at 
each of its seven refineries inspected for vulnerability to HTHA.  
  
 The affected equipment at the Anacortes refinery should be replaced by Monday, Westfall said. The heat 
exchanger replacing the one split by the chemical reaction has been designed to minimize the risk of the 
same mishap occurring again.  
  
 While HTHA is a well-known occurrence at refineries, the heat exchanger affected by the phenomenon at 
Tesoro had not been tested for vulnerability to such a reaction before the incident.  
  
 “All the industry experts did not say that this piece of equipment needed to be tested for HTHA,” said 
Westfall, the Tesoro spokeswoman.  
  
 The CSB’s Hall said it’s up to refineries to implement industry requirements based on “their own 
assessment of what’s susceptible” to risks such as HTHA.  
  
 The state Department of Labor & Industries oversees compliance with those requirements through periodic 
reviews and investigations of any incidents.  
  
 The state agency’s investigation, which will be complete in October, could call for fines or other actions 
against Tesoro if it finds the company did not comply with those standards, L&I spokesman Hector Castro 
said.  
  
 The Environmental Protection Agency and a joint group from Tesoro and the United Steelworkers union 
also are investigating the fire. 


