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Notes of Special Meeting to Discuss the UKOPA Mechanical Damage Model and  the Assessment of Societal Risk Held on 28th April 2006 at Advantica Offices, Loughborough

Present:-




             

Neil Jackson

-

National Grid (Chair)

David McCollum
-

National Grid

Mike Acton

-

Advantica

Mike Gardiner
-

Advantica

Vinod Chauhan
-

Advantica

Gary Toes

-

Advantica

Michael Martin
-

Advantica

Roger Ellis

-

Shell

Peter Davis

-

BPA

Jane Haswell

-

PIE

Chris Lyons

-

PIE

Rod McConnell
-

Independent Consultant 

1
Apologies – Rod McConnell, Roger Ellis, Peter Davis, Richard Espiner, Neil Macnaughton, Phil Hall.

2
Purpose

Neil Jackson stated the purpose of the meeting was to:

i) consider the results of the further review of the UKOPA mechanical damage model carried out by Advantica, 

ii) to brief Advantica on the work that PIE have done recently with the FFREQ model and the new limit state function, including the comparisons of rupture rates predicted by PIE using the FFREQ and UKOPA Limit states with rates provided by HSE

iii) to consider the work completed by Advantica on the Effectiveness of Slabbing

iv) to discuss societal risk issues, specifically the mathematical FN model proposed in the AFAA paper submitted to IGEM. 

3
Update on the further review of the UKOPA mechanical damage model

Vinod Chauhan, Michael Martin and Mike Gardiner presented the results of the further review of the UKOPA mechanical damage model carried out by Advantica to investigate the increase in predicted failure frequencies:

Additional ring and vessel burst experimental data has been used to re-calibrate the material toughness correlation and crack depth correlation developed in the UKOPA model.  This has shown that use of the extended data set has little influence on the model, and therefore the predicted failure frequencies are not significantly different from those generated by the UKOPA model. 
4
PIE work – use of FFREQ/UKOPA models for prediction of Pipeline Failure Frequencies

J Haswell presented the work carried out by PIE to predict pipeline failure frequencies:

In simplified form, the prediction methodology has three steps:

i) failure model (eg UKOPA mechanical damage model)

ii) probability of damage following an interference incident


iii)
rate of 3rd party incidents

PIE have reconstructed the published BG model for steps ii) and iii) above (as used in the gas industry FFREQ model) and have used this to compare failure frequencies obtained using the UKOPA mechanical damage model with equivalent frequencies obtained using the original FFREQ failure model. Failure frequencies predicted using both models show good comparison with operational data (from the UKOPA pipeline fault database), although the frequencies obtained using the UKOPA mechanical damage model are higher than those obtained using the original gas industry FFREQ model.

The results were discussed in detail. It was confirmed that the failure frequencies obtained by Advantica using the UKOPA mechanical damage model were generated using a structural reliability model, and also using a model developed by Advantica to convert the dent size distribution obtained from operational data into a dent force distribution. It was confirmed that  the impact of these differences was not fully understood. 

5
Future Research into Mechanical Damage

A teleconference was held with Robert Owen. R Owen summarised the research work initiated through PRCI to improve the understanding of pipeline damage behaviour and the modelling of this. Results from this programme should be available in 2 years. In addition, R Owen stated that EPRG had also commenced work in this area, and that it was intended these work programmes should be complimentary. It was agreed that the work carried out to develop the UKOPA mechanical damage model should be made available to both PRCI and EPRG for consideration in the preliminary stages of their work. Regarding application of the UKOPA mechanical damage model, R Owen stated that it should be made clear that the model was considered as an interim step before more advanced research work is available through PRCI/EPRG. 

6
Review of Rod McConnell rupture rate comparisons

R McConnell’s paper presenting the results of a comparison between rupture frequency rates predicted by PIE using the UKOPA mechanical damage model and the FFREQ failure model with rates provided by HSE was reviewed. This paper concludes that:

· In R Areas, the rupture failure rates obtained by the new PIE Limit state model are similar to HSE failure rates for larger diameter pipelines, but show lower failure rates (closer to original FFREQ rates) for smaller diameter pipelines.

· In S Areas (note that the all cases are for low Design Factor – below 0.3), the new PIE Limit State model shows similar rupture rates to FFREQ for large diameter and smaller diameter pipelines.  In all cases, the PIE predicted rupture frequency is lower than the HSE rupture rate.  

It was agreed this review confirmed that failure frequencies predicted by PIE could be used in discussions with HSE regarding failure frequencies to be recommended in the code supplements.


7
Consideration of proposal for Phil Hopkins and A Cosham to produce an expert review paper 
Following detailed discussion, it was agreed that UKOPA should confirm support for the proposal that P Hopkins/A Cosham should prepare and publish an independent review and comparison of the original BG model, the EPRG update and the UKOPA mechanical damage limit state with empirical data, providing the paper acknowledged that additional research in this area is required. N Jackson agreed to write to P Hopkins confirming UKOPA agreement for the proposed publication







Action N Jackson

J Haswell asked if the note prepared by Advantica covering the further consideration of the UKOPA mechanical damage model could be made available to P Hopkins. V Chauhan agreed to confirm this.







Action V Chauhan

J Haswell requested that consideration be given to requesting an expert review of the pipeline failure rate methodology developed by PIE for UKOPA by the original gas industry experts responsible for the development of original methodology, Phil Hopkins and Ian Corder. 

Following discussion it was agreed that before such a review was actioned, the strategic options should be considered. 

N Jackson agreed to prepare a note outlining the options for agreement.







Action N Jackson

8
Consideration of Andrew Francis (AFAA) Societal Risk paper submitted to IGEM for publication

IGEM had requested that the TD/1 Panel consider possible implications of this paper on the currently published FN curve (IGE/TD/1 Ed 4 Figure 20). J Haswell had circulated the paper and request for consideration. Detailed comments provided by R McConnell and G Toes were discussed. In summary it was agreed the method used was of mathematical interest, but was not supported by a comprehensive assessment of the safety issues which are encompassed by FN curves. J Haswell agreed to summarise comments and forward to IGEM with the recommendation that if the paper is to be published, this should be with a concurrent publication explaining the derivation of the TD/1 FN curve.







Action J Haswell 

9
Review of Advantica Report on Effectiveness of Slabbing

Advantica report R 8904 - The Effectiveness of Slabbing in Preventing Pipeline Damage due to External Interference prepared by G Toes was reviewed. This report provides a comprehensive analysis, and it was agreed the results presented should be incorporated in the code supplements.

Action J Haswell/R McConnell

N Jackson agreed the report should be made available to HSE. 







Action N Jackson

10
Review of current status of TD/1 and PD 8010 supplements

J Haswell confirmed that that the TD/1 supplement is advanced, current work was being carried out to complete the worked examples and benchmark data in the appendices. The PD 8010 supplement is complete to the same level as the TD/1 supplement where the two are equivalent, but work is outstanding on the more complex and contentious issues related to ethylene, spiked crude and NGLs. Worked examples and benchmark data cannot be produced until this work is complete. Further discussions with HSE are planned. 

J Haswell noted that a new FN curve was proposed for the inclusion in the PD 8010 supplement. The proposed curve is based on the UKOPA paper on Societal Risk prepared by R McConnell, and the comments received from HSE. She requested that Advantica review this curve and advise whether any additional work to update the TD/1 FN curve should be carried out, and if so, what the costs would be. M Acton agreed to consider this.







Action M Acton
Regarding publication, IGEM and BSI have confirmed their intention to reformat the draft supplements for issue for public consultation. It was agreed the code supplements should be circulated to the expert group by mid-May.







Action J Haswell

11
Brief for review of the TD/1 and PD 8010 supplements.

The brief prepared by N Jackson for an independent review of the TD/1 supplement by H Hopkins was reviewed. It was agreed that this review should be carried out. N Jackson confirmed he would initiate the review. J Haswell agreed to provide a purpose statement to be included in the brief.







Action N Jackson/J Haswell

Internet Address: www.ukopa.co.uk
      Email Address: info@ukopa.co.uk
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