DRAFT


UKOPA Mechanical Damage Model- Implemenation options

1.
Introduction

Following the discussion regarding the implementation of the new UKOPA limit state by representatives of UKOPA Risk Assessment Working Group and Advantica on the 28-04-06, I agreed to produce a document that would review the potential implementation options and recommend a way forward.  This document therefore summarises the issues raised at the meeting on the 28-04-06 and reviews the pros and cons of 3 potential options.

2.
Summary of Issues

The key issues with regard to implementing the UKOPA limit state identified at the meeting are as follows:

· Advantica have used an Structural Reliability Assessment (SRA) approach for implementing the new UKOPA limit state.

· The further work carried out by Advantica to include the additional test data that is now available has had little impact on the predicted failure rates.

· There are uncertainties with the historical test data, the largest uncertainties are associated with relating fracture toughness to charpy energy. 

· The failure rates being predicted by the Advantica implementation of the UKOPA model are higher (in some cases significantly higher) than the previous FFREQ methodology and the HSE’s predictions and do not appear to align with the historical failure data.

· PIE have implemented the UKOPA limit state using the previous FFREQ methodology, i.e. using finite values for variables, rather than applying an SRA approach which applies distributions to a number of the key variables to reflect data uncertainties.

· The PIE approach predicts lower failure rates than the Advantica model, and appears to align better with the historical failure data, it is not clear why this is other than the SRA approach may have introduced additional conservatism through the applied distributions.  The Advantica approach also relies on a denting force that will cause pipeline failure being determined, this again may have introduced additional conservatism.

· Further work is currently being progressed through PRCI (Pipeline Research Council International) and EPRG (European Pipeline Research Group) that should result in new experimental data being available that should in turn enable a lot of the current uncertainties to be reduced.

3.
Options 

Based on discussions at the meeting there appear to be 3 main options:

1. Implement the UKOPA limit state using the Advantica SRA approach and accept the higher failure rates.

2. Implement the UKOPA limit state using the PIE approach i.e. using the FFREQ methodology.

3. Put further work in this area on hold until the PRCI/EPRG work is completed  

The pros and cons of each of these options is outlined in Appendix 1.

4.
Recommendation

As can be seen from Appendix 1 each of the options have disadvantages associated with them.  My personnal recommendation would be to go for option 2 on the basis that it appears to be a better fit with the historical data and it mitigates the impact of the increases in failure rates.  However I would be interested in other views and any other feedback on the points made in this paper (or any other suggested options).

APPENDIX 1

REVIEW OF OPTIONS

	Option
	Advantages
	Disadvantages

	Implement the UKOPA limit state using the Advantica SRA approach 


	SRA is considered to be a technically appropriate tool for mathematically dealing with data uncertainties (i.e. represents current ‘state of the art’)

From a National Grid perspective this approach is consistent with their current methodology for risk assessments in other areas i.e. pipeline uprating.


	The predicted failure rates are significantly higher in some areas than the FFREQ predictions and the HSE’s predictions.

The predicted failure rates do not appear to align well with the historical data

	Implement the UKOPA limit state using the PIE approach i.e. using the FFREQ methodology.
	Would allow UKOPA to take advantage of the updated limit state but would mitigate the increase in predicted failure rates.

Appears to align better with the historical failure data.

 
	From a National Grid perspective the approach would not be consistent with their current methodology for risk assessments in other areas i.e. pipeline uprating. 

	Put further work in this area on hold until the PRCI/EPRG work is completed  
	Would move (in single step) to a much improved data set against which the model can be validated removing a lot of the uncertainties.

Rather than a stepwise approach UKOPA would be moving in a single step to a better validated model that will have more credibility.

 
	Will not be available for a minimum of 2 years.

There may be restrictions on what is published in the public domain and therefore the information that is available to all UKOPA members.

The value of the work that has been funded by  UKOPA in this area to date would not be realised.
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