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NB - Presentation material relating to Session 1 is included in Attachments 1 and 2, and presentation material relating to Session 2 is included in Attachment 3.

Session 1 - HSE Position 

(Led by R Turner)

1.1 Statement on Current Position.

R Turner invited N Briscoe to summarise the current position.

N Briscoe reported that HSE Report No. 6 of the Fundamental Review of Risk was currently closed status, but it should be presented to HSE by the end of the year.  The purpose was to offer advice to Local Authorities in a codified fashion without recourse to the criteria or methodology.  Criteria and methodology were essential components.  It was intended these should be developed through the Working Group on Pipelines.  

1.2 HSE Project Proposal - Pipeline Risk Assessment Methodologies and Criteria

R Turner stated that HSE was proposing a project to revisit methodologies on pipeline risk assessment, the purpose was to ensure these methodologies were transparent and available, and to revisit the criteria for assessment.  These would be supported by overriding guidance which would describe how the methodologies and criteria would be used by HSE local HID offices to produce advice to Local Authorities.  It was intended the Working Group on Pipelines should be involved in discussions on relevant issues with HSE relating to this project.  The proposal document was not finally agreed within HSE and there were issues associated with the resourcing of the work.  R Turner stated he was not sure how this would move forward at the moment, in fact implementation may take several years.  However there was still a need to carry out assessments today and it was essential that the route for immediate provision of advice would require use of existing methodologies.  N Briscoe stressed that the formal consultation process would need to be concluded before HSE implements the proposals.  

P Davis asked whether gasoline pipelines would be included, R Turner confirmed that gasoline pipelines would not be included in the work at this stage.  

2 HSE Risk-Based Approach for Natural Gas Pipelines

R Turner went on to discuss the HSE’s risk-based approach to natural gas pipelines.  He stated that HSE was not confident in some elements of the data or models at this stage, and had concerns about the use of this methodology without the step of final judgements being made by MSDU.  However the current priority was to codify the approach to enable decision-making to be taken by field staff and to minimise the need for expert assessments by MSDU. 

2.1 Consequence Modelling

R Turner invited I Hirst to summarise the background on consequence modelling.

(NB Presentation material is included in Attachment 1)

I Hirst summarised the history regarding the development of consequence modelling for natural gas pipelines up to around 2 years ago, stating that S Pointer would present the more recent history. The two presentations would bring together the current risk assessment methodology.  

I Hirst summarised HSE’s published papers on risk assessment of pipelines:

i) ‘Aspects of risk assessment for hazardous pipelines containing flammable substances’ D Carter, published in the Journal of Loss Prevention in 1991.  

ii) 'MISHAP, HSE’s pipeline risk assessment methodology' Mike Bilo and Dr Peter Kinsman, Journal of Pipes and Pipelines International, July-August 1997.  

iii) 'Thermal radiation criteria used in pipeline risk assessment'  Mike Bilo and Peter Kinsman , Journal of Pipes and pipelines International October 1997.  

iv) 'Risk calculation for pipelines applied with the MISHAP HSE computer program' Mike Bilo and Peter Kinsman, Journal of Pipes and Pipelines International, March-April 1998.  

(Note - MISHAP was frozen in 1998.  MISHAP 98 has been used by HSE for a range of risk assessments since that time).

v) ‘Pipeline Consequence and Risk Assessment’ presented by Phil Wright at the UKOPA meeting in September 1999.  

HSE’s current approach is centred on advising Local Authorities.  The decision matrix used for this comprises that shown in Appendix 1.  I Hirst stressed that, 10 years ago, failure data was sparse so predicted risk levels were viewed with caution.  HSE considered that other data was needed in order to implement risk assessment, therefore the consequence basis was used.  He referenced HSE’s high-level commitment to move to a risk-based approach (reference Transco-HSE correspondence dated 1995 circulated by R McConnell) and confirmed HSE's commitment to implementing this consistently.  I Hirst then presented the procedure used for providing risk-based advice (ref. Attachment 1).  

I Hirst described the development of MISHAP, with its intefrated suite of consequence models for fireball, jet fire and flash fire modelling. One area of uncertainty was the modelling of jet fires as vertical only, and he went on to describe an analysis of several large scale releases from pipelines, mainly in the USA, which has been  studied by Kinsman for HSE Contract Research report 294/2000 (available at website http://www.hse.gov.uk/research/crr_pdf/2000/crr00294.pdf.) The survey indicates that HSE estimates of fireball effects using the Camberlain Equation were reasonably correct, but that the Shell jet fire model underpredicted the effects of jet fires. The main results are shown in Attachment 2. HSE subsequently tried their earlier and cruder model, PIPEFIRE, and this appears to fit the actual data far better. As a result, PIPEFIRE predicts a circular area affected by jetfire rather than a directional approach. However, it does provide a more realistic prediction of jetfire effects as seen in the large scale events. As a result, PIPEFIRE has now been incorporated into MISHAP.

I Hirst concluded this presentation by stating that HSE will never advise against a development in the vicinity of gas pipelines without using risk assessment.  Panel decisions were used currently if the consequence assessment indictated a negative decision while the risk assessment indictated a positive decision, the Panel arbitrates. Relating to HSE’s current approach for applying risk-based methodology to decisions on developments in the vicinity of high-pressure gas pipelines, I Hirst summarised the key principles as:

1. Application of PIPEFIRE (an HSE consequence model).

2. Use of risk assessment.

3. The approach was not applied to ‘S’ area pipelines at this stage.

The Panel which considers Land Use Planning decisions comprises Policy representatives, Operations representatives and representatives of MSDU, and so allows peer review to ensure decisions are based on full expertise and experience.

2.2 Failure Probability
S Pointer presented HSE’s position regarding failure probability prediction.  

(NB Presentation material is included in Attachment 2)

PIPIN was developed by W S Atkins as a means of providing a choice of predictive and historical failure rate data within the MISHAP suite of programs. HSE models for historical data are currently based on the EGIG data which represents good quality operational experience, but is European-based, with some aspects which are not relevent to UK conditions.  A problem with this data set was separation of ‘S’ area pipelines – the resolution of EGIG data does not allow consideration of design factor.  The recent publication of the EGIG data had indicated there was no change in the historical failure rate.  Operational data indicated the key causes of data were third party, mechanical, natural event and corrosion.  Theoretical predictions of third party activity indicated that changes in pressure, wall thickness and design factor were significant.  The HSE approach was to determine a total probability of failure which comprised of all failure modes, natural trends, corrosion data and third party damage.  Mechanical data related to mechanical and material defects.  R McConnell referred to a Mike Bilo presentation given in 1998 in which he compared EGIG data predictions with BG data predictions.  This work showed that the prediction of failure due to rupture was dominated by two hole sizes including the pinhole size.  S Pointer stated that HSE’s aspiration was to provide a single valid correlation.  Operational experience was important in providing this, and the latest available data was published by EGIG.  The disadvantages of this data were there was no discrimination in terms of diameter and limited discrimination in terms of wall thickness.  

2.3 Use of UKOPA Failure Data

R Turner stated that HSE’s decision to use EGIG data was based on this being the best available at the time for gas pipelines.  S Pointer confirmed that HSE was now looking at whether to bring in use of UKOPA data.  He stated that HSE had access to the theoretical failure prediction model which applies structural reliability techniques and uses the BG pipeline damage data.  UKOPA's intention is to apply this to the generation of predictions based on the UKOPA failure data. The UKOPA data set allows discrimination in terms of alternative key parameters, such as diameter, wall thickness, pressure, material, depth of cover.  As such it allows a more continuous prediction of failure probability of third party activity.  Concerns over validity have prevented its application to date.  HSE have commissioned work on this issue by W S Atkins. W S Atkins are working with Andrew Francis of Advantica, and comparisons between prediction and operational experience are being progressed. 

R McConnell asked whether it was HSE’s intention to include some of the other factors such as depth of burial which could affect frequency of failure.  S Pointer confirmed that the latest version of PIPIN would allow consideration of depth of cover in a limited way, as well as pipeline protection measures.  He considered that the use of the UKOPA data would allow HSE to move forward in this respect.  He stated there was a degree of subjectivity regarding aspects such as depth of cover and protection measures. R Turner added that HSE were reasonably confident concerning the risk mitigation effect of depth of cover, but were less confident on other protection methods.  

P Siddals asked when the move to use of UKOPA data would be made.  S Pointer stated that the completion of further work was essential.  R McConnell stated that the UKOPA data would help considerably in determining predictive failure modes and referred to the current profiles generated by Advantica.  P Siddals stated that mechanical damage data may be influenced by the standards of pipeline design and construction.  S Pointer agreed with this.  

2.4 Application to S Areas

I Hirst considered the barrier to using MISHAP for ‘S’ area pipelines.  He stated that HSE wished to remove this and went on to present the logic structure for the application of MISHAP (ref Attachment 2 - check).  This included assumptions regarding the relevance of flash fires, consequence of fireballs and jet fires, and probability of ignition.  He stated that HSE have had concerns regarding the jet fire model for some time. The Chamberlain model (developed by Shell) used was based on flares occurring at elevations limited to 100 kilograms per second flow rate.  HSE were considering how the Chamberlain model predicts results for real incidents.  Results indicated that while the fireball model over-predicted damage and was conservative,  the Chamberlain model proved unconservative in some situations.  More work was required to look at the performance of other jet fire models.  

I Hirst moved on to the use of PIPEFIRE.  PIPEFIRE does not take into account wind direction. With regard to consideration of test data relating to instrumented ruptures, the jet fire model is conservative in the prediction of thermal radiation distances.  HSE are now working on MISHAP 2001 which includes an improved jet fire model and better based failure prediction data.  

2.5 LUP Decision Matrix for Natural Gas Pipelines

I Hirst presented HSE’s land use planning zones and decision criteria for natural gas pipelines.  Discussion regarding the use of BPDs ensued.  P Siddals stated that BPDs were not consequence based.  HSE's intent is to use industry practice in providing advice to avoid developments within the inner zone.  This is an area of major inconsistencies.  I Hirst presented the results comparing HSE’s risk-based inner, middle and outer zone predictions of inner and middle zones for gas pipelines compared to the use of BPD-based consultation distances.  In most cases, the middle zones reduced. He stressed that HSE want to use industry practice and are not looking to build in artificial inner zones.  He stated that, in most cases, the results indicated that for natural gas pipelines, a risk level of 10 cpm was not reached for the inner zone, and in most cases the size of the middle zone would reduce.  Regarding the distance to 0.3 cpm, 50% of the actual measurements lay above the line, 50% below.  The risk calculations related to the average householder who would be inside most of the time.  This meant that in terms of outdoor events, higher risks occurred.  

3 Discussion

N Jackson asked how occupancy was taken into account.  R Turner confirmed that occupancy was accounted for. In terms of setting zones for individual pipelines, HSE confirmed that the notification database would provide the primary source of data.  In using this data, HSE will state that their assessment has been based on notification data only.

N Jackson asked what level and type of enquiries were received by HSE  regarding land use planning.  R Turner stated that the total number of enquiries was between 4000-4500. 700 enquires, of which around 100 were pipeline specific were referred to MSDU. R Turner stated that field decisions referred only to smaller developments in the inner zone or larger developments outside this. P Siddals observed that assuming the majority of these cases related to Transco, this meant there would be approximately 2 cases per week which Transco would be requested to supply additional information for. R Turner observed there was a need to work out the approach regarding internal procedures.  P Siddals observed that Transco would need to consider which pipelines could be affected by the inner zone argument.  

A Thayne asked about the change in predictions relating to ‘S’ area pipelines.  I Hirst stressed the need for a good database relating to real pipelines and their operation. 

 R McConnell raised the issue of SLOD.  R Turner stressed that the underlying basis for land use planning decisions was risk of dangerous dose.  The totality of the event could be reflected in a move towards risk of death, which would be equivalent to the risk-based approach used for toxics.  R Turner stated that the use of dangerous dose allows the impact on the population to be taken into account on a more robust basis.  R McConnell pointed out that risk of dangerous dose gives an under-estimate for flammable hazards because the difference in distances is much shorter.  R Turner acknowledged there was a difficulty in relating the difference between criteria levels for flammables and toxics.

P Davis asked where gasoline stood in these issues.  R Turner stated gasoline was not being considered at this stage.

Session 2 – UKOPA Proposals for Risk Assessment of Pipelines

(led by R McConnell) 

(NB - Refer to presentation material in Attachment 3).

R McConnell introduced the session by presenting three topics for consideration :

1 Risk based approach to LUP for pipelines

2 Review of the Transco/HSE Joint Programme of Work

3 Pipelines have no inner zone.

4.1
Risk Based Approach to LUP for Pipelines

R McConnell summarised the background to the UKOPA paper Land Use Planning - Laying of New Pipelines and Developments in the Vicinity of Existing Pipelines - Proposal that a Risk Based Approach is Adopted and Endorsed.  The paper had been presented to the Working Group on Pipelines. The WGP had agreed to consider its support for the proposal after discussions at the Technical Workshop.

R McConnell presented the history of the application of QRA to pipelines, and summarised the advantages of a risk based approach versus the disadvantages of a consequence based approach, and pointed out the inequitable situation applied to pipelines compared with fixed sites.

4.1.1
Discussion

A Thayne noted the assumption by the public that pipelines are safe because they are positioned in the public domain.  R Turner confirmed that if the probability of an event is incredibly low, then consequence is not used.  R Ellis asked for clarification regarding what is considered to be an incredible event.  Societal issues are a complex factor in this regard, particularly where there is potential for large numbers of people to be affected.  R McConnell stated that UKOPA promoted pipelines as a safe means of transport.  R Turner stressed that the consequence modelling within the 1 BPD distance is the key problem, not the failure rate data.  

G Walker noted that there appeared to be a fundamental technical problem in this regard and asked how this should be resolved.  I Hirst commented the jet fires were very random and therefore calculated risk levels were subject to  query.  He noted that the situation regarding other (non natural gas) pipelines had not changed for the last 10 years.  

G Walker requested clarification that the source of concern was consequence modelling rather than probability data.  R Turner stated that HSE had no confidence in the predictions on numbers close to the pipeline, and so intended to stay with the BPD model as this was considered to be an industry-based distance.

Following discussion, it was confirmed that BPD is a thermal radiation based criteria.  G Walker stated that a key issue appeared to be use of road transport rather than pipelines as a transportation mechanism.  R Turner stated that HSE are aware of the increased movement of hazardous materials on road transport because operators are using smaller inventories as a result of changes in legislation.  It was considered that the societal perception was that the public was more concerned regarding hazardous materials transported in tankers rather that pipelines.

R Ellis referred to planning decisions relating to developments in proximity to airports.  A Thayne noted the American National Transport Safety Board’s study into road versus pipeline safety, which resulted in the OECD statement that pipelines are safe.  R Turner stated that HSE did a study relating to this around 10 years ago but it did not include pipelines specifically.  It was acknowledged that tankers have a high societal risk associated with them. 

4.2 Transco -HSE Joint Programme of Work

R McConnell went on to discuss the joint programme of work between Transco and HSE, which was initiated by a letter from D Eves to Transco, in which he stated that HAE were committed to the development of a risk-based approach to the provision of land use planning advice for pipelines. He summarised the key stages, ie

1 Development of HSErisk assessment model, using the thermal casualty criteria of 1800 tdu, SLOD

2 Comparison of risk profiles with existing TD1 and HSE LUP criteria

3 Development of a case societal risk criteria using an FN curve, SRI and weighted expectation. 

and summarised the areas of agreement achieved, which included confirmation of individual risk transects and HSE's use of a 3 zone/4 development category matrix for case assessments in which any cases falling outside this would be referred to MHAU.  R McConnell presented the decision matrix agreed in principle at the end of the work and noted that this has now obviously been replaced by HSE. R McConnell presented the successes of the joint programme of work as: 

i) the development of the SLOD criteria

ii) the development of MISHAP

iii) confirmation that there is no inner zone for natural gas pipelines.

 He also drew attention to the fact that this work used the SLOD criteria which was now not to be applied by HSE.  I Hirst presented HSE’s current decision-making criteria.  This related to the following:

Category
Inner Zone
Middle Zone
Outer Zone

1
Do Not Advise

Against (DNAA)
DNA
DNA

2
Advise Against

(AA)
DNA
DNA

3
AA
AA
DNA

4
AA
AA
AA

Category 1 – normal working population

Category 2 – normal residential population

Category 3 – vulnerable population

Category 4 – large outdoor congregations

The failure frequency prediction module,  PIPIN,  currently dealt with external damage, mechanical failure, corrosion failure and natural failure.  PIPERS was essentially MISHAP with extra event trees.  

4.2.1
Discussion

R Turner stated that HSE uses SRI to provide the basis for some codified decisions.  This is supported by damage data from published data sources and HSE agreement.

R McConnell asked how HSE looked at population density.  R Turner confirmed there was no consideration of population density at this stage.  G Walker asked whether HSE commented on Local Authority development plans.  R Turner stated that HSE was not a statutory consultee in this regard but was interested in establishing whether consistent policies and ensuring planning control rules were being applied, and ensuring that planning applications are handled in a consistent manner, albeit each application was considered in isolation.  

N Jackson asked how HSE would handle extensions to existing properties.  R Turner stated that HSE would try to avoid this.  It was considered the "salami" approach.  R Turner stated that individual tailored responses currently available would be lost, and in future, no fine distinction in guidance will be available, so this level of detail will not be included in the ACDS paper. If a development is recognised, it will be assessed to ensure sufficient added precautions have been identified.  If operators do risk assessments, these will be a further issue to be taken into account.  If the Local Authority advise against a development on which there has been a submitted risk assessment, this will be referred to MSDU who will determine what level of response to give. However, HSE will not review risk assessment carried out by others, this will be done in-house.

4.3 Pipeline LUP Zones

R McConnell presented the logical case for not having an inner zone for land use planning. Most pipelines do not have a 10-5  risk contour, so if similar Land Use Planning criteria are applied to pipelines as to fixed sites, for instance toxics, there should be no inner zone. However R Turner pointed out that people living within the fireball radius  from a rupture of a flammable pipeline were at risk all the time, so their exposure is continuous, however low the risk.

Ignition of flammable gas releases from pipelines was considered.  I Hirst stated that the low value of ignition probability quoted in the database is due to the high frequency of smaller leaks.  Ignition therefore increases with larger leaks.  R McConnell noted interest in discussing this data further.  Risk-based approach involved the development of no inner zone and large middle and outer zones.  I Hirst agreed that the existing Land Use Planning zones for non-natural gas pipelines are based   on PRAM methodology, and are therefore too large. He agreed that this needs looking into systematically via an organised project, but current resources would not allow this for some time. 

4.3.1 Discussion

With respect to work to review and reassess pipeline LUP zones, R Ellis suggested that external resources could be used, indeed UKOPA would be willing to make resources available to progress the re-assessment of Land Use Planning zones. R Turner pointed out that HSE wish to maintain an independence of approach and would therefore carry out any reassessment required. J Haswell acknowledged the need for HSE to have an independent position, but suggested that any work done by UKOPA could be subject to independent audit actioned by HSE. Another aspect raised by R Ellis was the effects of difficulties with pipelines influencing operators to use road transport. Any future project should consider information regarding transport of hazardous substances, land use planning needs, and stakeholders working together in terms of resources and priorities.  

R Ellis raised the issue of uncontrolled cumulative developments which caused the recategorisation of the area surrounding a pipeline from R to S. R Turner stated that current legislation does not allow HSE to advise based on population density issues.  M Harrison asked what could be done to the pipeline to mitigate risk as there was no agreed approach available for taking account of this.  P Siddals confirmed this was covered in the TD/1 audit process.  It was reiterated that HSE are not statutory consultees with regard to local plans.  HSE would look for identification of major hazard sites and ensure that zones had been identified.  G Walker asked whether therefore it was up to the operators to review local plans and object.  N Jackson stated that errors in notification of pipeline details on scaled maps 1:50,000 were common.  G Walker stated there was evidence for redrafting of maps.  

5 Summary and Conclusions

G Walker invited HSE and UKOPA to summarise their key issues, so that the a view could be taken as to whether the WGP could now progress discussions, or whether a further technical workshop was required. 

R McConnell summarised the UKOPA view, as presented in the paper.

Referring back to issues affecting pipeline risk assessment, R McConnell confirmed there were three major issues which required further consideration:  

i) elements of consequence modelling.  This covered inventory issues, the influence of some probabilities, modelling of jet fires, flash fires and fireballs.  It was agreed R McConnell would pick these issues up in detail with I Hirst.

ii) Mitigation methods:-  TD/1 and 8010 were both based on design factors and influenced by zones relating to pressure which controlled the notification of conditions.  

iii) Risk criteria:-  HSE intended to move ahead and fund a review project which may need discussion regarding societal risk criteria.  It was agreed the Working Group on Pipelines should have input to these discussions.   

R Turner agreed there was a need to look at the work programme to progress these issues in terms of what is considered necessary and who is available.  S Pointer noted that the next stage was to consider use of UKOPA data and how quickly (if at all) this could be implemented.  I Hirst stated that non-natural gas pipelines such as ethylene and NGL need to be updated in terms of modelling but this was a matter for resources.  

Summarising, G Walker pointed out that the broadest issues centred on mitigation.  These would be considered in detail by the Working Group.  

It was acknowledged the development of the codified methodology also prompted discussion.  Current joint work between BP and HSE on the BP Forties Pipeline was referred to. On this basis, it was agreed BP should be invited to contribute to the WGP's discussions.

6 WGP Business

G Walker invited members of the Working Group, based on the comprehensive discussions that had taken place, to confirm or otherwise their support for the UKOPA proposal that a risk-based approach is endorsed and adopted by MHSC for LUP aspects of laying new pipelines and developments in the vicinity of existing pipelines. Support for this proposal was unanimously confirmed.

G Walker noted that J Haswell had received comments/corrections on the notes of the WGP meeting held on 15th November. Corrected final approved notes would be issued in the near future.

G Walker requested that WGP representatives to confirm their agreement or otherwise with the WGP Terms of Reference and the report to ACDS by 30th November. J Haswell would then issue final approved versions.

The next meeting of the Working Group on Pipelines is scheduled for 11th February at Stoke, commencing 10.00am.   

G Walker thanked the presenters for their preparation, and all for attending. He noted that the discussions had been open and constructive, and had enabled a great deal of ground to be covered.
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