
TBHP LINE INCIDENT AT PO/MTBE

On January 11, 2004, a fire and explosion occurred in Block 1 of the PO/MTBE facility. Plant personnel were in the process of clearing the unit in preparation for T&I prior to the incident.  The incident occurred when a six inch pipe containing 55% Tertiary Butyl Hydro Peroxide in Tertiary Butyl Alcohol (TBHP –55) over-pressured due to an exothermic decomposition, began leaking hydrocarbon, a vapor cloud ignited and the pipe ruptured causing a second fire.  Two Huntsman personnel in the area of the incident suffered burns from the initial fire, were sent to the hospital for treatment and later released.  Several other Huntsman personnel and contractors received first aid medical attention due to response activities and evacuation respectively.

The TBHP –55 line starts in Block 2 of the unit at grade level, north of the TBHP tank, runs up into the pipe rack, 20 feet above, then approximately 900 feet to the West into Block 1 and down to the TBHP manifold just north of the Perox Reactors.  The line had been purged with nitrogen the night before and was being steamed with 200-psig steam to remove residual hydrocarbon at the time of the event.  Unknown to operations, a low lying pocket existed in the line between two expansion joints approximately 300 feet long.  The low point allowed for the liquid TBA/TBHP mixture to pool and remain in the line after the nitrogen purge.  Some of the TBA was possibly separated and driven off through the nitrogen purge causing a higher concentration of TBHP to exist in the line. When the 200-psig steam was introduced in to the line, the remaining TBHP was heated to a sufficient level to cause an exothermic decomposition of the TBHP.  As a result of the exothermic decomposition, the line was over pressured and subsequently, a manual block valve on the manifold began leaking TBHP out into the air.  The exothermic decomposition continued, resulting in pipe rupture at the manifold and a flash fire that burned the Huntsman personnel.  The decomposition also caused the line to rupture in the overhead pipe rack in Block 1 and resulted in a fire jetting down from the pipe rack onto plant equipment. The pressure wave generated from the first pipe rupture resulted in another section of the line being blown apart in Block 2. Damage from the pressure wave to the line and other nearby lines was noted to have taken place down the entire run of the line.  

LESSONS LEARNED:

Recommendations from the investigation will soon be finalized and issued with the investigation report.  In summary, the recommendations will focus on improvement of the design, installation and operations phases of projects to improve communication of critical information; procedural changes and reviews; and a review and redesign of the TBHP line and similar lines including an action plan for needed changes.

