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	Alert No.
	Incident Alert Type:
	Issue Date:

	2007AW06
	AWARENESS ALERT
	August 2007

	Ram Rating:
	Title:
	

	RAM Act. E3/4 Pot. E-4C/D
	Flexible Hose Failure
	HSE


LFI Focus Area:

This alert applies to sites with the following facilities: portable reciprocating pumps with flexible hose connections. 

Summary:

During the removal of the final remaining contents of a storage tank, a stainless steel flexible hose that was part of a temporary pumping facility failed.  The failure resulted in some of the residual contents in the tank being released.

Here’s what happened: 

In preparation for a seal inspection, the remaining contents of a tank were emptied, except for some residual liquid that remained at the bottom of the tank.  In order to remove the remaining liquid, a portable reciprocating pump was used. The inlet and outlet of the portable reciprocating pump were connected using new 450 psi rated stainless steel flexible hoses. After 16 hours of pumping, the discharge hose ruptured.

The discharge hose rupture went initially undetected by the night shift field operator.  He was called to perform some other duties during his final round at the tank farm.  This resulted in him cutting the round short without viewing the pumping operation.

An operator making rounds on the next shift observed flammable and toxic liquid “spewing” from the failed pump hose near the pump.  The operator turned off the air compressor to shut down the pump. However, he observed from a distance that a stream of liquid was still flowing out of the hose and that the liquid had overfilled the temporary berm around the pump and water draw box at the base of the tank.   The operator initiated activation of the site wide alarm.  He also donned a fresh air pack in order to isolate the tank from the failed discharge hose.   

After clean up, the hose was replaced and the pumping operation was re-started to remove the remaining liquid from the tank.  After another 16 hours of pumping the replacement discharge hose also failed with a leak and minor spillage. 

How Did This Happen:

Based on these events, it was determined that the flexible metal hoses were subject to cyclic deformation caused by pressure pulses from the reciprocating pump.  As the hose is bent, it takes on a slightly oval shape. 
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During each pressure pulse the slightly oval shape of the bent hose becomes circular and then returns to its oval shape. The damaging effect of the cyclic pressure loads is enhanced by short radius curvatures in hose.  As the bend radius is shortened, more ovalization occurs. 

Key Learning:

Using a stainless steel hose with a high static pressure rating in cyclic pressure applications is no guarantee for a long hose life.  Fatigue failures can happen at unexpectedly small pressure levels especially at stress risers like hose end connections. 

The use of flexible hoses (and potentially small bending radii) may be an attractive option for use in congested work spaces; however, such use presents the risk of failure due to fatigue or wear, especially if high pressure rated hoses are used in cyclic pressure service.  When toxic and/or flammable material is to be pumped using temporary equipment, an engineered facility should be considered.  The design should take into consideration potential cyclic pressure fatigue problems associated with the combined use of temporary hoses and positive displacement pumps.
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: 

· Incident bow-tie – Attachment I

· Awareness Alert PowerPoint Presentation & Presenter Aide 
 This aide is offered to help facilitators / Team Leaders lead discussions on this incident and potential implications for their site/area.  DS Manufacturing Learning From Incidents Coordinator

· SGSI – GSNL-GSEMH 


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, 2007 All Rights Reserved, Shell Oil Company
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Temporary Pumping Facility – Pneumatic reciprocating pump strapped to wood pallet.





Hose Failure –outer covering removed to show crack
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