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Dublin 2

Gentlemen,

The Minister of DCMNR has announced that an open hearing will be conducted in late October to review the findings of the Advantica group concerning the safety of the Corrib onshore pipeline.  He has further invited submissions from interested parties.  

The following submissions are based solely on information available in the public domain or from discussions with pipeline colleagues.  Public domain refers to information from any public source including the Internet, publications, and the media in all its forms.  

A summary of points of submission is below.   A more detailed submission of these points is in Appendix A of this document.

SUBMISSION SUMMARY

Multi-phase flow: The impact of multi-phase flow and consequent liquid slugs has been raised as a major safety issue.  This should be analysed over the life cycle of the Corrib project and the findings should thoroughly detail the extent of the hazard presented by gas/liquid flow in the onshore pipeline section.

Proximity distance: According to both Irish and British standards the proximity of the onshore section of the pipeline to normally occupied buildings is determined by pipe diameter, wall thickness, and maximum operating pressure.  There appears to be certain discrepancies in the data presented and/or the method used by Shell to determine the MOP.  Any anomalies or discrepancies should be clarified and revised if required.

Pressure Regulation:  The proximity distance of 70m is based on an MOP of 120 bar.  The review should determine how the pressure is regulated, if at all, to ensure that the MOP as mandated by the code is not exceeded.

Beach Valve: Considering the potential shut in pressure the beach valve requires extra attention.  Consideration should be given to the installation of two valves in series in a double block and bleed configuration.

Pipe Wall Thickness:  The Corrib pipeline has a uniform thickness of 27.1 mm extending to the onshore section.  The review should emphasise the extent of safety afforded by such a thick walled pipe.

Pipe Line Materials:  The review should include a third party audit of material supply records especially the mill tests conducted during pipe manufacture.  Inspection of the longitudinally welded seam should feature in the audit.

Construction Inspection:  The review should include the need for third party inspection during construction and how this inspection is relevant to pipeline safety.

Applicable Standards:  The National Standards Authority should be consulted on the validity of justification of the selection of British Standards over the Irish Standard.

Considerations For Offshore Processing:  The review should include justification of the Shell position that processing the gas offshore would not reduce the pressure of the gas arriving on shore.  As a counter view, the review should also include a comparison of the onshore pipeline as designed and the BGE 85 bar pipeline planned to connect the Corrib project to the national grid.

Thank you for the opportunity to make this submission.  I hope it proves usual during the review process.

Sincerely,

Harry Conti

APPENDIX A

SUBMISSION DETAILS

SAFETY ISSUES

The primary concern voiced by the Mayo interests is the safety of the pipeline which, of course, is shared by all concerns.  The titled sections represent safety concerns raised in public representations or are areas that should be taken into account by the designers.

Multi-phase Flow and Liquid Slugs

The topic of liquid slugs has arisen as a safety issue on numerous occasions.  As this is one area of pipeline design where I have little experience I researched the concept on the Internet and discussed this with colleagues who are experienced in this area and have the software needed to analyse the flow regimes.

The project information available in the public domain relates only to the initial flow conditions which is essentially that the gas is saturated at well head pressure, the gas contains small amounts of condensates, and that methanol will be injected at the well head.  From this alone it is apparent that liquid formation in the early operating period will be small and doesn’t present a major flow problem.  No information is available for the latter periods when production may draw water from the well structure.

In any case, the consensus is that large amounts of liquids primarily constitute an operational problem, not a safety problem.  This, of course, assumes that the pipeline has been designed and constructed in accordance with relevant codes and standards.  The potential operating problems can be largely overcome through a properly sized slug catcher and by incorporating a well-modelled slug monitoring system and software.

Considering the concern expressed by the Mayo interests over the potential safety aspects of liquid slugs it would seem prudent that the Shell analysis is thoroughly reviewed and reported upon in detail in the TAG final report.

Proximity to Normally Occupied Buildings

The conditions to the pipeline consent issued by the Minister on 19 April 2002 as Appendix B to Corrib Gas Field Development specified that the distance from the pipeline to normally occupied buildings should be not less that 70 m.  This should be thorough reviewed to determine compliance with the standards.

Reports available in the public domain do not detail how this proximity distance was determined nor how the Maximum Operating Pressure (MOP) was determined.  In regards to MOP there are inconsistencies.  The distance of 70 m appears to be based on a design factor of 0.72 an MOP of 120 bar and this is implied in various documents.  (This isn’t consistent with the standards but the variation is minor.)

Yet in the most recent revision of the Quantified Risk Analysis (QAR) the operating range is stated as 50 to 140 barg.  Again, there is no statement as to how the operating range has been determined but clearly where a range is stated the upper end of the range is by definition the MOP.  In this case, the proximity distance should be 81 m.

The issue of MOP and proximity distance requires clarification.

Pressure Regulation

Pressure regulation is an essential element in pipeline safety.  Considering the overall pipeline the internal pressure is self-regulating in that the design pressure of 345 bar is higher than the well lock in pressure.  However, as noted in the previous section the question of MOP is not well defined as related to the onshore pipeline segment.

One solution for positive pressure regulation is to install a pressure control facility in the vicinity of the beach valve.  This would not only provide positive pressure regulation but would provide a clear demarcation between the marine pipeline and the onshore pipeline.

Using the existing 27.1 mm pipe in the onshore segment with pressure regulation would raise an interesting point in relation to the proximity distance.  Unless the regulated pressure is very high the design factor would be less than 0.3.  

Under the codes the proximity distance between the pipeline and normally occupied buildings would be only 3 m.  This could cause consternation among the Mayo interests.

The Beach Valve

The beach valve will no doubt be a ball valve and would likely be a double block and bleed design.  However, body cavity piping would not be of sufficient size to bleed the cavity in the event of seal failure.

Considering the potential for high pressure in the event of shut in conditions it may be well to consider the installation of 2 beach valves installed to provide a double block and bleed arrangement.  This would allow for connection to a flare of sufficient diameter to fully bleed the intermediate pipeline section even under high pressure conditions.

Pipe Wall Thickness

The pipe wall thickness for all segments of the Corrib pipeline is 27.1 mm.  This is clearly sufficient for pressure containment.  The primary cause of pipeline failure as detailed by safety authorities in the US and the UK is outside influences included third party damage, ground movement, floods, and other acts of man and nature.

In regards to third party damage, safety authorities in the US and the UK have conducted tests to determine the extent to which the pipes will be damaged by standard construction plant.  Many of the tests were conducted using large plant such as a Cat 245 excavator or D-9 tractor with a ripper.  

From these tests the authorities have concluded that pipe with a wall thickness of 19.1 mm (0.75 inch) may be dented but will not be penetrated by similar plant.  This is recognised in both the Irish and British standards.  The use of plant of the size and strength used in the tests would be most unlikely in vicinity of the Corrib pipeline.

Similarly, pipe of this wall thickness will be resistant to other forms of damage such as land movement or scouring provided that areas of potential actions have been identified and additional measure incorporated where required.

The study should fully evaluate and report on these points.

Pipe Wall Metal Loss

The primary defences for metal loss which could weaken the pipe are corrosion allowances and monitoring.  The Corrib design includes 1 mm for corrosion allowance.  The pipeline includes pig traps capable of launching intelligent pigs and includes provisions for monitoring of corrosions coupons.  

These provisions should be adequate to identify metal loss provided the operating procedures include suitable monitoring intervals and evaluation criteria.

Previous reviews have queried the wisdom of delaying the base line run of the intelligent pig until after 3 years of operation.  This plan should be revisited.

Pipeline Materials

Major pipeline material failures historically have been failure of the longitudinal mill welded pipe seam.  Modern pipe mills are fitted with ultrasonic probes for inspection of the entire longitudinal seam.  This inspection method, if conducted, will indicate any substantial faults that could cause a major failure.

Advantica may wish to audit the mill inspection records in general and specifically for the longitudinally welded seams.

Construction Inspection

The contractor is responsible for quality control and generally the client company is responsible for quality assurance.  The DCMNR is responsible for certifying the pipeline for operation.  

The Minister should insure that third party inspection is appointed to act on behalf of the Department to insure compliance with codes ands specifications.  In particular, the field girth welds should be visually inspected and the radiographs vetted prior to field joint coating.

The safety study should provide direction for the Minister to assist in the appointment of qualified inspection personnel.

APPLICABLE NATIONAL STANDARD

The onshore section of the Corrib pipeline has been designed in accordance with the British Standard, BS 8010, Part 2.  Apparently a case was made to PAD for the use of this standard rather than the Irish Standard, IS 328.  PAD appointed Mr. Andrew Johnston to review the case.  Mr. Johnston supported the decision to apply BS 8010.

The primary reason given for this decision was a statement made in the Scope section of IS 328 that the standard was “not intended for pipelines the greater part whose length is offshore”.  It is unknown if the designers, PAD, or Mr. Johnston contacted the Standards committee for clarification of this statement.

This statement may have been based on previous experience and could have been a reference to the piping arrangement for Interconnector 1 (IC1) or other inteconnectors.  The marine sections of interconnectors typically extend about one km or less on shore.  It may be that the committee did not anticipate an onshore pipeline section of 9 km.

It may be prudent to ask a quorum of members of the Committee to comment on the applicability of IS 328 for the onshore segment of Corrib.

IS 328 is a broader ranging standard than BS 8010, Part 2 and in some ways is more stringent.  If IS 328 is deemed not applicable to Corrib then TAG should satisfy themselves on behalf of the Minister that the safety requirements of IS 328 that exceed BS 8010 have been incorporated into project specifications.

CONSIDERATIONS FOR OFFSHORE PROCESSING

Advantica should consider the implication of the following scenarios and include their review and analysis in their report.

Shell Statements

In public statements Shell has contended that even if the gas processing is moved offshore the processed gas will arrive onshore at 110 to 120 bar.  This should be fully explained by Shell.  

The connecting BGE pipeline will have a planned design pressure of 85 bar.  

Comparison with the BGE Pipeline

The Mayo interests consider that a pipeline carrying processed gas will be safer than the proposed pipeline carrying gas onshore for processing.  If we assume that Shell regulates the pressure to 120 bar and tests the pipeline as an entity, the ratio of test pressure to operating pressure will be about 3 to 1.  The same ratio for an 85 bar pipeline operating at 80 bar will be about 1.5 to 1. 

If the ratio of test pressure to working pressure is considered a “safety factor” the proposed pipeline is “safer” than the proposed BGE grid pipeline.  Another consideration is that the BGE pipeline will operate at about 80 bar for the lifetime of the project.  The pressure in the Shell pipeline will degrade with time and in time will be less than 80 bar.  The BGE pipeline wall thickness will likely be in the range of 10 mm in areas of 0.72 design factor and therefore more susceptible to damage from outside forces.

The public would be served if these considerations are included in the review.

