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This alert is applicable to all manufacturing sites.

Summary: 

A Shell operated site experienced a near miss in 2000 with a pressure filter. While preparing the filter vessel for filter element replacement, the head (lid) of the filter vessel blew off.  The lid landed just feet from an operator, who was sprayed with some recovered oil residue.

In January 2008, BP’s Texas City refinery reported an incident where an employee was fatally injured after the top and associated hardware of a wash water filter separated from the main body and struck a nearby employee (See attached BP Major Incident Announcement).

Here’s what happened:
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In the Shell incident, a process unit operator was performing the routine task of preparing a slop oil filter for filter element replacement.  The previous shift had steamed out the filter vessel and left the vessel purging with nitrogen to the maintenance dropout (MDO) header. 

The operator blocked in the nitrogen to the vessel and opened the drain valve to the MDO. The operator then removed the head bolts with an impact wrench and raised the head via the lifting bolt and swing arm.  Upon swinging the head out of the way, the operator discovered there was still liquid in the bottom of the filter pot. The liquid would have to be drained off before the filter elements could be changed.

The operator reinstalled the head on the vessel, securing it with three of the eleven swing bolts.  An air driven impact wrench was then used to tighten the three bolts. Nitrogen was lined back up to the filter pot and the drain valve to the MDO header was opened to purge the remaining liquid.  

While the filter pot was purging, the operator went to get a bag to dispose of the filter elements.  When he returned, the operator blocked in the nitrogen and was in the process of blocking in the drain valve to the MDO when the head of the filter pot blew off. The head landed approximately 2 feet behind where the operator was standing.  The filter elements, retaining springs, caps and flakes of recovered oil residue blew out of the filter body, spraying the operator. The operator reported to site medical and was subsequently released to return to work.
How Did This Happen (Causes of incident): 

The three swing bolt connections were overstressed.  

This filter pot normally operated at 30 to 40 psig (2-3 barg) while being purged with nitrogen. 

The MDO header (the outlet for the nitrogen purge) became restricted, causing the pressure to increase in the filter.  In this instance, a pressure regulator was not used in the nitrogen supply line. 

The 150 psig (10 barg) rated filter vessel was potentially subjected to the full 180 psig (12 barg) operating pressure of the nitrogen header. This pressure overloaded the washers underneath the three retainer bolt heads and the retainer bolts slipped through the slots in the lid of the vessel.

After the incident, it was discovered that the slots in the lid that the retainer bolts went through were larger than the bolt heads.  The washers were the ones called for by the original drawings to retain the lid but were worn and cupped from repeated use.

It was also determined after the incident that Operations had not set requirements on bolting during filter changes.  Changing filter elements was considered a routine operating task and therefore no specific procedure for it was written.  The site had a procedure regarding nitrogen use that included the instruction to verify vessel rating and install a pressure regulator as needed.  

It was not common knowledge that a large amount of force could be generated against the head with its large surface area and the pressure being applied.   The consideration that the MDO outlet could become plugged or restricted was missed. 

 Key Learning  

Tremendous force can be generated on a filter head due to the large surface area.  In this incident, the force generated from the 180 psig (12 barg) nitrogen was calculated at approximately 56,000 pounds (25 tons). Three bolts were not enough to withstand this amount of force. This incident reinforces the need for clear guidelines on bolting requirements for any task involving filters that re-applies any amount of pressure.   

All equipment and piping have a maximum allowable working pressure (MAWP).  Purging or decontaminating procedures need to include instructions to validate that these limits cannot be exceeded by the pressure of the supply line, regardless of the product being used for purging or decontaminating. In this particular case, the nitrogen header operated at 180 psig (12 barg) when the vessel design was only designed at 150 psig (10 barg). 

When reinstating/placing filters into service (putting back under any level of pressure), the following specific considerations should be part of guidelines/practices: 

· Check if a procedure exists or is needed for preparing the equipment for maintenance or placing the equipment under pressure (returning to service).  

· Before performing purging, tightness testing, or putting equipment back into service consider the following safety planning steps: 

· Positioning of personnel around equipment (line of fire)

· Escape and Egress

· Abnormal Operation Monitoring & Communication

· Establish criteria if and when a vessel can be placed under pressure (even for maintenance preparation) with fewer than the designed number of bolts in a flange. 

· Tightness testing should be done with liquids. The Pressure Equipment (Inspection) department and the Site GM must approve all pressure testing (tightness testing) using a gas (pneumatic testing).

· Before applying pressure (utility connection or returning the equipment to service): 

· Verify that the equipment is rated for the pressure being applied

· Verify the safety systems (e.g., relief valves, double pressure regulators, etc.) as applicable are operational and properly lined up.

· Verify the integrity of the system, (i.e., gaskets, bolt integrity, washer condition, filter media, torquing) 

· Consider what potential hazards are introduced during the purging/flushing process or tightness testing such as the following potential hazards;

· Product Compatibility and/or Contaminants

· LEL

· Toxicity of material

· Inert Atmosphere

· Pressure

· Temperature

· Static Electricity

· Personal Exposure

· Environmental Release

· Confirm Maintenance crafts have communicated the equipment status to Operations, where applicable

· Operations should walk down the entire filter system to visually confirm that it is ready to be placed into service.

Attachments

BP Major Incident Announcement (14 Jan 08)
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More Information and Data Sources:  

The information and data sources listed below are provided to assist you if more information is desired or needed regarding the subject of this alert: 
· DS-1 Global Manufacturing Learning From Incidents Coordinator


This document is provided for information purposes only and is not and must not be construed as providing technical advice.  If such advice or assistance is necessary, the services of an appropriate qualified professional should be retained.  You must not rely on this document to address any general or specific questions that may apply to your operations or to a particular set of facts. Shell Downstream Inc. and its affiliates make no claim, representation or warranty, express or implied, as to the completeness, correctness or usefulness of this document to produce any particular results with regard to the subject matter contained herein or that this document will satisfy the requirements of any applicable federal, state or local laws and regulations.  Shell Downstream Inc. and its affiliates make no representation or express or implied warranty and assumes no liability of any kind, resulting from the use or reliance on this document. 

Copyright 2005, 2008 All Rights Reserved, Shell Oil Company
Copyright 2005, 2008 All Rights Reserved, Shell Internationale Research Maatschappij B.V.
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Picture of filter similar to one involved in BP fatality – Courtesy BP Major Incident Announcement
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Awareness Alert – Separation of top from filter

_1263305299.pdf
BP Major Incident Announcement URGENT

Business Unit: Texas City Issued by: Joe Trapp
Refinery

Country: USA Location of incident: | Texas City, Texas

Date of incident: Jan. 14,2008 | Time of incident: 15:45 CST

Brief account f incident: An employee was fatally injured after the top and associated
— 11 %,k hardware separated from the main body of a Wash Water Filter

at the Ultracracker unit. See attached photos of a similar,

adjacent filter. The cause of this event is not apparent. The

incident is currently under investigation.

People: No. of No. of Description / details
injuries fatalities

Employee 1 Operations Supervisor

Contractor

Third party

Business impact/damage/loss:
Equipment damage to filter

External agencies involved:
OSHA notified and currently on site

News media coverage seen:
Local TV and newspaper coverage along with respective internet sites

What assistance has been requested:
Outside lead investigator and master root cause specialist requested and assigned.

BP person in charge of | _ Business Unit _

response/investigatio | Michael Olbrich Leader Keith Casey

n

Office telephone: (843) 881-5201 (409) 945-1141

Email: Michael.Olbrich@bp. Keith.Casey@bp.com
com







