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Gentlemen,

The Minister of DCMNR has published the draft report of the findings of the Advantica group concerning the safety of the Corrib onshore pipeline (R8391, 21st November 2005).  He has further invited submissions from interested parties.  The following submission is in response to this invitation.  

In general, the report was responsive to the safety issues arising from the Corrib project.  My submission supplements or expands the issues discussed in the draft report and my initial TAG submission of 27th September 2005.  

The bold headings denote the subject matter of the items in this submission.

SELECTION OF DESIGN CODE

Section 6.1.1 of the Advantica report states,” . . . we consider that the selection of BS 8010 as the primary design code at the start of the project was appropriate.”   The operative words here are “primary design code”.  Considering that the pipeline will be constructed and operate in Ireland more consideration should have been given to IS 328.  

Wherever two codes or specifications could apply it is good engineering practice to apply the more stringent code, or use both standards and apply the more appropriate conditions of each.  For instance, apply BS 8010 for the design and IS 328 for operations and maintenance.  

INTERPRETATION OF PROXIMITY CODES

Codes and standards set minimum conditions, which in many cases are sufficient and appropriate.  However, where unusual conditions exist merely complying with the letter of the code may not be sufficient or appropriate.  In all cases, good engineering practice and prudence must also be considered.  

BS 8010 contains a clause in reference to the proximity chart that states if the pressure or diameter is beyond the range of the chart the pipeline may still be acceptable under the standard provided a detailed assessment of potential additional hazards is made in conjunction with a safety evaluation.  

Good engineering practice in this case would have been to firstly extrapolate the proximity chart for the appropriate operating pressure to establish the minimum distance from the pipeline to normally occupied buildings.  The risk assessment should then be conducted to determine if the distance extrapolated provides an acceptable level of safety or should be increased.  A risk assessment should not be used to decrease the proximity distance whether by extrapolation or not.  

Section 3.3 describes the route selection and notes that the routing was near housing to avail of the most stable ground conditions.  This is good practice but should not be allowed to override the procedure noted above.  The codes should be the determinant, not the space available along the route.

The alternative is to include positive pressure control, which would justify the application of a 0.3 design factor.  In this case the codes would have allowed a distance of 3m.  As this distance is clearly unsatisfactory the risk assessment should be used to determine the minimum distance.  For a design factor of 0.3 the 70m proximity distance may be satisfactory.

In Section 5.2 Advantica extrapolates the proximity chart (Figure 2 in BS 8010) for the design pressure of 345 bar.  The vertical axis of Figure 2 is Maximum Operating Pressure (MOP), therefore the writer considers it inappropriate to apply Design Pressure to extrapolate the proximity distance.  This, however, raises the question of how MOP is determined for the Corrib pipeline system (See section on MOP).
PRESSURE REGULATION

In the Executive Summary and elsewhere Advantica has recommended that the pressure should be limited to 144 bar in the onshore section.  This pressure corresponds to a design factor of 0.3 and is consistent with a Class 2 population density area.  It is surprising that the design didn’t take this into account from the outset as it may have provided a level of comfort for the local population and have would dispelled certain arguments about the code compliance of the onshore section.

In order to ensure the pressure does not exceed 144 bar pressure regulation is required.  In the draft report Advantica has made no specific recommendations of how and where to apply regulation.  In introducing pressure regulation, there are essentially two choices: regulation at the wellhead or at the landfall.  Access for maintenance, accuracy, and technical factors would favour onshore regulation near the landfall.

Regulation at the landfall could be readily installed and is readily accessible.  The design conditions call for a maximum treatment plant inlet pressure of 110 bar and a flow rate of 350 mmscfd.  If the pipeline is operated according to these conditions the pressure at the landfall should be about 115 bar.  Therefore, the pressure at this point could be regulated to 120 bar.  With a setting of 120 bar the regulator would be fully open most of the time with minimum interference to flow yet would still limit overpressure.  

In Section 5.5 Advantica deem that under normal operating conditions that regulation is not required to maintain 144 bar onshore (See MOP below).  In the specific case of Corrib, it is not good engineering practice to rely on friction loss for pressure control.  However, should the detailed operating plan provide sufficient assurances that the design conditions will not be exceeded the need for pressure regulation could prove unnecessary with a proviso.

In this event, as also noted in Section 5.5, positive isolation must be provided at the landfall.  In the writer’s opinion this would require a failsafe valve or valve arrangement and redundant overpressure sensing and activation.

DETERMINATION OF MAXIMUM OPERATING PRESSURE (MOP)

As noted in my letter of 27th September 2005 the method of determining the MOP requires clarification especially if the premise that extrapolation Figure 2 is deemed to be appropriate.  The Corrib system comprises both onshore and offshore segments and appropriately both have been designed in accordance with applicable onshore and offshore codes.  

However, it may not be appropriate to assume that the pressure at the landfall, where this is determined solely by friction loss, defines the MOP of the onshore section.  It may be better engineering practice to consider the pipeline as integral unit for determining MOP and calculating the friction loss over the full distance from the sub sea manifold to the treatment plant inlet.  Calculating the MOP in this manner under design conditions would yield an MOP of about 150 bar and a proximity distance of 86m.  

Determining MOP in this manner would exceed the limit of 144 bar required to classify the onshore section as Class 2 under the code.  To so classify the onshore section would require pressure control at the landfall.

FIELD JOINT COATING

The coating system selected for the onshore pipeline, three-layer polypropylene (3LPP), is an excellent choice not only because of the corrosion protection characteristics but also because of the high level of mechanical protection.  However, a coating system is a continuous system and includes the field joint coating.

I would question the use of shrink sleeves even though it is the least cost option.  As the photograph in Figure 4 of the Advantica report demonstrates shrink sleeves can fail if not properly applied.  Generally, this is left to operatives who may not be experienced in the applying the sleeves.  Even shrink sleeves that appear properly applied may be subject to water ingression and in the opinion of the writer are not the best solution for this pipeline.

A field applied 3LPP system for field joint coating should be considered.  This provides a continuous, compatible coating system as the materials used are identical to the factory applied coating.  Several companies offer this service and would provide trained technicians to apply the coating.

CORROSION ALLOWANCE

The Advantica report (Section 4.5.2.4) presents an analysis that challenges the application of 1mm of corrosion allowance.  It isn’t my purpose to challenge either view but merely to make an observation that would enhance the corrosion allowance using the pipe on site.

Should the pressure be positively regulated to 120 bar it would not only allow the pipeline to be classified as a Class 2 area but would also enhance the corrosion allowance.  

The wall thickness required by the codes for this classification and an MOP of 120 bar would be about 22mm.  The wall thickness of the pipe on hand is 27.1mm.  By regulating the pressure onshore at 120 bar the effective corrosion allowance would be in excess of 4mm.  This allowance exceeds the Advantica recommendation and provides additional protection against the affects of corrosion.

HYDROSTATIC TESTING
In Section 4.7 Advantica recommend testing beyond SMYS as noted in IGE/TD/1 and IS 328, or “high level testing”, an alternative procedure described in BS 8010.  A basic objection to testing beyond SMYS is that if most of the yielding takes place in small number of pipe joints a failure could result in an otherwise acceptable pipe string.  

SMYS is the specified minimum yield strength.  Generally, the yield strength as noted on the mill certificate is higher than the SMYS by a few percentage points.  I would recommend testing to the minimum ACTUAL yield strength as determined by the mill certificates.  As most certificates are available in electronic form it should be a simple search to determine the minimum value.

The codes require that test pressure be calculated on the nominal wall thickness (including allowances) to induce a hoop stress of no less than 90 % SMYS.  For Corrib the test pressure should induce a hoop stress equivalent to the 100% of the minimum actual yield strength at the lowest point in the pipeline system.  

It may also be prudent to test the land section as one test section and again as a system after the tie in of the marine and onshore sections.  Inclusion of the pig trap in the overall system test would avoid golden welds in the onshore section.

ISOLATION VALVES

The Advantica report notes that the wellhead isolation valves are not designed to close with loss of signal.  In the writer’s opinion the primary isolation valves in the system should be fully failsafe.  This would include moving to the default position on loss of signal.  This observation includes the beach valves noted in the writer’s submission of 27th September 2005.  

Should the decision be made not to incorporate pressure regulation the writer recommends that at least one additional failsafe isolation valve be place in the onshore pipeline section to reduce the quantity of entrapped gas that could be released in the event of a failure.  If installed, rapid closing (slam shut) type valves should be considered.

This concludes my submission.

Sincerely,

Harry Conti
Email:

hlconti@iol.ie
Phone:
01 843 0417

