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Used/Refurbished Equipment Safety  

Shared Learning: Used/Refurbished Equipment  
Business Unit: BP Pipelines & Logistics 
Location of Technology Application: Retail Stations, 
Terminals, Bulk Plants, and Refineries   
Brief Account of Shared Learning:  
A flame was noticed emanating from a thermal oxidizer stack during 
the operation of a dual-phase extraction (DPE) system at night at an 
active BP fuel terminal.  A non-BP major oil company leads the 
remediation effort with support from BP.  BP personnel in charge of 
the terminal operation activated an emergency shutdown switch 
located outside of the remediation compound after witnessing the 
flames at around 1:00 AM.  Notifications were sent by BP personnel 
and the system auto-dialer to the technician responsible for the DPE 
system operation.  An investigation of the flames was conducted by 
the technician responsible for the DPE system operation, a 
remediation system engnieer, and other senior staff. 
 
The following observations were made during the invesitgation: 

1. The thermal oxidizer was manufactured in 1990 and refurbished 
for the site in 2004. 

2. Heat related spots where paint was chipped off were visible on the 
outside of the units chamber and stack.  

3. The sight tube which houses the float switches for the knockout 
tank was deformed preventing the proper operation of level 
controls which operate the transfer pump and high level shut down 
alarm (see photograph).   

4. A positive displacement (PD) extraction blower pressure indicator 
switch was not installed when unit was refurbished.      

5. The PD blower was siezed.       

Actual Outcome:   
Chronology of suspected events: 
1. Oxidizer lining failed to retain heat within the oxidizer chamber, as 

indicated by hot spots on the outside of the oxidizer.  The oxidizer 
operating range is between 1,400 and 1,6000 F. 

2. The close proximity of the sight tube to the oxidizer chamber in 
addition to the vacuum applied to the knockout tank caused the 

sight tube to deform and restrict the movement of the 
internal float controls.   

3. As the knockout tank filled up with water, the float 
controls could not move in the deformed sight tube so 
the high level switch that would have shut down the 
entire DPE system before the knockout tank overflows 
did not work. 

4. The knockout tank overfilled, allowing water to enter the 
process line and into the PD blower.  The water caused 
the PD blower to seize, eliminating well-field flow into 
the oxidizer burner chamber. 

5. Since there was no pressure switch with a low flow 
indicator on the extraction blower, the combustion 
blower and feed gas for the oxidizer continued to 
operate.  The oxidizer burner chamber then achieved a 
rich combustion condition since the amount of fuel was 
greater than the normal amount of fuel in a typical air-to-
fuel ratio. 

6. The excess fuel resulted in incomplete combustion 
inside the oxidizer chamber which resulted in 
combustion in the stack and flames emanating from the 
top. 

What Went Well:  
Terminal personnel were familiar with the equipment 
operation and emergency shut off locations due to frequent 
communication with the system technician.  Terminal 
personnel knew that this was not part of the normal 
operating conditions and that the system should be shut 
down.  The emergency shut off was clearly labeled outside 
the remediation compound and easy to locate.   
 
BP RM Reference Materials                                                            

Guidance on Practice for Hazard Review of Engineered 
Remediation Projects, Appendix 9 Define Stage-Simplified 
Hazard Review-HAZID 
 
RM Engineering Design Manual and SVE Standard Design 
 https://rmhsse.bpglobal.com/  Integrity Management 
 

 

Lessons Learned: 
 

1. Used/Refurbished equipment should be inspected 
with the process and instrumentation diagrams to 
verify that all required alarms and control switches 
are present and installed correctly. 

 
2. Routine testing should be conducted through regular 

documented maintenance schedules. 
 
3. A list of protective safety devices for oxidizers can 

be found in the BP Soil Vapor Extraction Engineering 
Design Manual.  

 

Questions?  Contact: Paul Supple 
(925) 275-3801


