PUBLICATION:  IGE/TD/1 Edition 4 Supplement 2

DRAFT FOR INDUSTRY COMMENTS (FORM TS/C/1)


ISSUED FOR INDUSTRY COMMENTS:   

DEADLINE FOR RESPONSES:  
COMMENTATORS

· Martin Alderson – Northern Gas Networks (NGN)

· Dr Nigel Riley – HSE (HSE)

· Andrew Francis – AFAA (AFAA)

· Rob Bruce – A B Rhead & Associates (ABR)

NGN GENERAL COMMENTS:

The main issue I have with it is that the inconsistency between IGEM and HSE advice remains.  There are circumstances where the HSE advice via PADHI for development in the vicinity of a pipeline is "Do not advise against", but an assessment under this supplement indicates that the risk (either individual or societal) may not be acceptable.  The guidance in this instance is that "... the pipeline operator may even consider objecting to the proposed development.".  Even this text is italicised, and so is "... informative and does not represent formal Recommendations.", weakening it still further.

The Guidance is based on best practice risk assessment in accordance with legislative requirements for safety assessment and ALARP, as defined in R2P2. These differ from the approach used by HSE for LUP. Regardless, if operators are requested to carry out a risk assessment to assist with the decision process, the approach detailed in the supplement should be applied

.
Local Planning Authorities look to HSE for guidance on matters of Safety, and recent history shows that, if HSE does not advise against, the LPA is unlikely to listen to our objections on the grounds of safety.  HSE will subsequently judge us against compliance with our own and industry standards, resulting in conflict.  It is very important, in terms of public perception, public safety and overall benefit to the industry that IGEM and HSE have a common understanding at a detail, quantified level of the risks associated with development in the vicinity of gas pipelines, and how these risks should be controlled
In addition to the publication of the supplement, UKOPA is in the process of re-establishing a route to discuss and agree case specific risk assessment with HSE. NG are leading this, and have already discussed a case analysed in line with the supplements.

Overall the document seems to fall between two stools, in that it does not provide comprehensive guidance as to how risk should generally be calculated, but it does provide some typical graphs for a limited range of diameters, wall thicknesses, design factors, etc.  This could lead to inaccurate interpolation/extrapolation for specific combinations not covered.
This comment is accepted, the current supplements are seen as a stepwise means of establishing full consistency.
HSE GENERAL COMMENTS:

(a)
I am not sure of the target audience or exact purpose of this document.  If it claims to provide pipeline operators with a recipe to second guess the land use planning process carried out by HSE then it clearly fails to describe the actual methods used by us (warts and all).  If, on the other hand, it claims to provide pipeline operators with a view on how HSE should undertake land use planning assessments then it fails to provide a comprehensive description of the models and supporting background information.

The target user is any expert carrying risk assessment of developments in the vicinity of pipelines. HSE use internal methods, the supplements are drafted to satisfy an industry requirement to use best practice consistently an in accordance with i) legislative requirements and ii) HSE guidance when carrying risk assessments of developments in the vicinity of pipelines in order to identify required risk mitigation measures.

(b)
I strongly support point 10 in Ian's comments and it is not clear to me why it is permissible to multiply two reduction factors together when they are not independent.  For example, Figure 5 plots Risk Reduction Factor against Design  Factor.  The Design Factor is evaluated from the following expression:

Design Factor = (Design Pressure x Pipeline Outer Diameter)/(20 x Wall Thickness x Specified Minimum Yield Strength)

Where
- Design Pressure is measured in bar


- Pipeline Outer Diameter is measured in mm


- Wall thickness is measured in mm


- Specified Minimum Yield Strength is measured in N/mm^2

Note that Figure 6 plots Risk Reduction Factor against Wall Thickness.  Note also that the risk reduction factors in figure 5 and figure 6 reduce with increasing wall thickness.  As a consequence it appears that the effect of wall thickness appears to be included in both risk reduction factors.

The comment is accepted an has been addressed.

The reduction factors included are derived as follows:-

Wall thicknes s- DF retained as 0.72,

DF – wall thickness retained as 5mm

In this respect, the reduction factors have been essentially disconnected, and can be combined. The generic failure frequency curve base don constant D/t was incorrect, this has been corrected to a curve which relates to DF = 0.72 and WT = 5mm.
(c)
I defer to Peter's knowledge on societal risk issues but for me there is a fundamental question about the use of the same failure rates for land use planning purposes and for societal risk calculations.  As I understand it HSE is required to use a cautious best estimate approach to carrying out risk assessments supporting land use planning advice and as a consequence we often use generic failure rates that are known to be pessimistic.  In contrast, operators are required to demonstrate that risks are properly controlled and reduced to levels as low as reasonably practicable and in my opinion these decisions should be taken on the basis of the best available information for the actual conditions pertaining to a site.  The question is, which failure rate should be used to determine societal risk concerns?  Peter is better qualified than me to comment on this but I can see the attraction in using a site specific failure rate rather than a generic pessimistic value (unless of course the figures are simply used in a risk ranking exercise).

This raises another question about the approach adopted in the IGEM document.  If, for example, the site specific failure rate is used to determine the zones around the pipeline for land use planning purposes, then a lower failure rate could lead to buildings being permitted much closer to the pipeline.  Once occupied, the additional personnel in the buildings in close proximity to the pipeline could then force a regulator to require the imposition of additional risk reduction measures in order to allay concerns over societal risk.  This could pose additional financial burdens on the pipeline operator.  I am therefore somewhat surprised that IGEM should wish to see reductions in the pipeline failure rates used by HSE when we prepare our advice on land use planning in the vicinity of a pipeline.

The principle posed is agreed, however it is noted that the supplement proposed that both IR and SR assessment are carried out, and the assessment is based on SR assessment. This addresses the apparent conflict. 
AFAA GENERAL COMMENTS

We believe that this document requires serious revision and an attempt to suggest changes to many of the individual clauses is not considered appropriate at this time. However, we have included a number of salient comments.

Response:-

This document reflects best practice relating to the application of risk assessment, and the purpose of the document is codify best practice. The comment states that the document requires serious revision, but does not detail what revisions are required, so this cannot therefore be addressed.

We would recommend re-issuing the document as ‘draft for comment’ with the inclusion of substantial reference material and/or descriptions of the models that have been used to produce the recommended failure frequencies and other risk parameters. At present we can only say that we have significant concern regarding safety implications. The section on risk reduction measures is a particular concern – the use of this section as it stands could lead to significant ‘embarrassment’. The ‘apparent’ dismissal (section 6 appears contradictory) of failure causes other than external interference (and ground movement?) is extremely worrying at time when some pipelines in the UK are more than 40 years old. The given example F/N curve and criterion could be very misleading and could provoke widely inconsistent decisions.

It is assumed that each sentence of the second paragraph relate to different comments and are being addressed in that way:

Sentence 1– the document has been issued as a draft for comment. The background technical papers will be published. 

Sentence 2 – the concerns regarding safety implications are not explained so cannot be addressed.

Sentence 3 - The comment relating to the use of the risk reduction factors does not have a supporting explanation, if there are significant issues, these should be explained. The risk reduction measures proposed have been developed using i) technical models developed for UKOPA ii) research data provided by NG, and iii) published technical reports.

Sentence 4 - Section 6 does include guidance on consideration of all relevant failure causes. The revised draft document includes UKOPA data (confirm what)  relating to relevant failure mechanisms (corrosion, 3rd party interference, ground movement, material and construction and other). 

Sentence  5 – the FN criteria used in the supplement is that published in IGE/TD/1 Ed 4. This criterion was developed to represent the residual risk inherent in the application of TD/1. A supporting audit trail is available, and it is intended that this will be published. The published criterion curve is well understood and if applied as a criterion, should not result in inconsistent decision. This is the curve that is widely accepted at the current time for application to gas pipelines, and no other criterion has been developed justified or is available. 
The aim of the document is to publish best practice and to make transparent the recommended assumptions, data and criteria. The comments do not provide any technical arguments that can be responded to, and are simply unconstructive criticism. 

Overall if this document is trying to allow a short-cut to a risk assessment it would make more sense to supply a range of individual risk values for a broad range of combinations of pipeline parameters and distances from pipeline in tabular format (perhaps 5 to 10 pages worth). This would be far more useful than the document as it stands, however, we do not recommend this.

The document is intended in no way to provide a short cut to risk assessment. It provides a comprehensive description of the recommended methodology to be applied, it and guidance on assumptions and data, and includes benchmark solutions. It provides a transparent and consistent approach for calculating the risks and assessing the acceptability of the risks. An alternative approach is mentioned, but is then not recommended by the commenter, and this therefore given no further consideration, other than to say that values listed in the table would have to be calculated using an accepted methodology.   

	NO
	CLAUSE
	TYPE
	COMMENT BY
	COMMENT
	SUGGESTED CHANGE
	PANEL RESPONSE

	1
	1.1
	ED
	ABR
	Para 3 – Typo?
	‘Supplement 1’ should read ‘Supplement 2’
	1

	2
	1.3
	GE
	HSE
	The stated aim of the supplement is given in the final para of this section. It might also be worth stating that the results from it may not coincide with HSE’s view because of remaining differences in the detail of the methods used and assumptions made. These differences will also vary over time.
	Transfer the stated aim of the supplement to clause 1.1
	2

	3
	1.3
	GE
	HSE
	I am not clear how the societal risk criteria lines are developed.
	Could IGEM/UKOPA demonstrate the process? In what way do they represent broadly acceptable risks?
	4 – C
Actioned – Background to FN curve being supplied to HSE by NG

	4
	1.4
	GE
	HSE
	Paragraph 3(a) Is this intended to align with the legal duty of SFAIRP.  If so, what is meant by, 'other than relying...'
	Paragraph 2 Extra closing parenthesis in HS(G)48
	Not sure where this paragraph came from – Panel to consider

	5
	2.1
	ED
	HSE
	Gobbledegook. Is this the result of automatic spell-checking? The offending words appear to be publication and procession
	Redraft
	1

	6
	2.8
	TE
	HSE
	The descriptions of inner, middle and outer do not serve a useful purpose here and could be misleading.
	There is a range of development types, each of which has a specific response from PADHI+ in each of the zones. The inner zone sometimes extends a significant distance from the pipeline.
	3 – but latest version will delay zone definition to annex

	7
	2.9
	GE
	HSE
	Beware the use of UK in this context, a separate legislative regime applies in Northern Ireland

Paragraph 2: LUP decisions are founded on the requirement that risks are ALARP.  

#

HSE only seeks consultation on those developments that are within the consultation zone or straddle into the consultation zone of the pipeline.

The detailed guidance document is not issued by HSE. It is wrong to assume that a development would be “allowed” at a particular location
	Great Britain

Should the text read, 'or if additional risk reduction measures...'?
This could therefore be tightened up.

It is available from the website as a descriptive document. It might not attract an “advise against” response from HSE but the LPAs are the final arbiters. HSE is one of many statutory consultees.
	1
1

1

1



	8
	Note (top of page 4)
	GE
	HSE
	HSE policy is that slabbing currently only affects the inner zone
	
	1

	9
	2.10
	GE
	HSE
	Last para wrongly states that use of this methodology will allow changes to the LUP zones to be made.


	It is for HSE to make this judgement in the light of a re-assessment of Individual Risk at the specified location, using information supplied by the pipeline operator as to what local mitigation measures have been applied.
	1

	10
	Figure1
	TE
	HSE
	I am intrigued as to why a 'Developer may request Pipeline Operator to consider further risk reduction/mitigation measures in vicinity of proposed development' after a PADHI advise against notification.  Why are the ALARP tests not performed first?

PADHI

Matix

In the bottom left hand box there should be some element of CBA

The flow diagram implies that it is the developer who requests the additional information from the pipeline operator.
	Should read PADHI+ in all cases (and Note 1)

Should read matrix in both ‘diamonds’.

Otherwise the implication is that the operator will implement the risk reduction measures (no matter how much they cost) as long as the risk is reduced.

The HSE “Advise Against” letter is to the LPA, who presumably could also choose to request further information from the operator.

The diagram should also make clear that HSE will only revise the LUP zones at the development location, not for the entire length of the pipeline.
	4 - d
1

1

1

1

1

	11
	3.1
	TE
	ABR
	It is unclear whether the individual risk limits that define the zone boundaries should be calculated with or without an exposure factor taken into account.  i.e. is the individual assumed to be exposed 24/7/365 or is it assumed that they are only in the location say 50% of the time. Exposure factors are employed in offshore QRA studies to allow for the proportion of time in a year that a worker is offshore. I would have thought the same should apply to members of the public living near a pipeline. Maybe the factor should be higher that 50% though.

It is also unclear whether the consequence modelling should assume that individuals are assumed to be in the open air or whether an allowance should be made for the protection they would get by being indoors. Obviously the calculation will need to assume a certain proportion of time is spent outdoors, but the majority of time for most people will, I would have thought, be indoors.
	Clarify both these points in the document.
	3

Covered in paragraphs 4.7.4 and 4.7.5

	12
	Figure 2
	TE
	HSE
	The lower right hand decision point relates to whether the release is obstructed not to whether it is immediately ignited as implied.
	
	1

	13
	4.2.2
	TE
	HSE
	The Section states, “For a rupture release it is normally expected that the pipe ends of the failed pipe are aligned and the jets of release gas interact”. My problem is with the word “expected”. Section 6.3 of the published HSE report 036(2002) ‘Report on a second study of pipeline accidents’….observes “that in about a quarter of pipeline ruptures examined there is evidence (from offset burn areas and post accident inspection) that one or both pipe ends became significantly distorted and /or out of alignment, giving in some cases two separate jets. A case is also recorded where one of the jets was deflected by striking excavation machinery
	I think it would be true to say “For a rupture release it is normally assumed that the pipe ends of the failed pipe are aligned……..”
	1

	14
	4.3.1
	TE
	HSE
	For a calculation of Individual Risk, data on populations is not required because it is possible to use the hypothetical individual. Populations are only required for societal risk calculations
	
	4 – h
Section relates to both IR and SR

	15
	4.3.2
	ED
	HSE
	
	Second bullet point: Change 'minimising' to 'minimum'.
	1

	16
	Figure3 
	ED
	HSE
	Indidual
	Should read Individual
	1

	17
	4.3.2
	TE
	HSE
	Some of the information requested would not currently result in any change to LUP zones. These include depth of cover, slabbing, pipeline marking and existing building types.

I assume that the properties of natural gas remain fixed. It would be nice for the standard to state this and to give them (or a reference). If they are not fixed but naturally variable depending on the source of natural gas, this could also usefully stated.
	Subject to review
	4-h Section relates to operator’s IR & SR assessment
4

	18
	4.4.3 last line
	ED
	NGN
	"... failures per metre per million metres ..."
	Should read "... failures per million metres ..."
	1

	19
	4.4.3
	ED
	HSE
	Spurious “per metre”
	Delete
	1

	20
	4.5.2
	TE
	HSE
	States that the consequences not included are normally negligible. My understanding is that they are also difficult to model.
	The wording could state that they are considered negligible in comparison with the risk from thermal radiation and difficult to model.
	1

	21
	4.5.6
	TE
	HSE
	My understanding is that the effects of angled jets are not fully elucidated. Logically, the consequences could be worse but the conditional probability reduces risk. I have seen no conclusive proof of whatever outcome, in terms of risk, as has been stated here.
	
	1

	22
	4.6.2
	TE
	HSE
	“0verall probabilities applied by HSE are …..” and quotes three values 0.2,0.3 and 0.5. These are incorrect.

The final para of 4.6.2 needs careful consideration, given the indisputable fact that ingress of gas into buildings does occur and has caused fatalities.
	For natural gas the three numbers HSE uses are 0.25, 0.1875 (=0.25x0.75) and 0.5625 (to make the total = 1). For other flammable gases they are 0.2, 0.64 (=0.8x0.8) and 0.16 (to make the total = 1).


	1

Annex A looks OK – need to include in TD1

	23
	4.7.3
	ED
	HSE
	“medial”

“high”

The following two sentences “HSE applies……These criteria……”
	Should read “medical”

Should read “any highly”

Should be replaced by ”HSE’s dangerous dose for thermal radiation is 1000 tdu, for a person who is clothed normally a has typical susceptibility to thermal radiation. The levels of individual risk calculated by HSE relate to such a person”.
	1
1

1

	24
	4.7.4
	ED
	HSE
	The note at the end of the section (“HSE uses…..”) adds nothing to what has gone before.
	Should be removed
	1

	25
	4.7.5
	TE
	HSE
	States that “Site-specific assessments are required for industrial premises ,…..” It may be UKOPA’s intention to make this a requirement within the new supplement, but it is not HSE’s current practice and it is unlikely to become HSE’s practice in future. 

Despite the above comment it would be valid to amend the Note in section 4.7.5
	HSE’s methodology calculates the individual risk to a typical householder. Separate risks are not calculated for occupants of other premises. Decisions made (by the LPA) re the acceptability of particular premises in the vicinity of a pipeline use the ‘typical householder’ risks, and the PADHI+ rules.

By replacing “average members of the public” by “the typical householder” and deleting “for residential developments”.
	1

	26
	4.7.5
	GE
	HSE
	The note at the end of the section (”The method used by HSE…..”).
	Should read “The method used by HSE assumes that the typical person will move away from the fire at a speed of 2.5ms-1 and will find shelter at a distance of 75 metres in a rural environment or at a distance of 50 metres in a suburban environment”.
	1

	27
	Section 5 
	TE
	HSE
	The HSE assumption is that the wind always blows towards the target, in the calculation of consequences. This is to avoid unequal zones on each side of the pipeline.
	
	3
HSE MISHAP methodology states “The trench-fire sub-model represents a vertical rectangular sheet of flame, always orientated perpendicular to the recipient of the radiation from it.”

	28
	6.1.1
	TE
	HSE
	Subsidence should also be included.
	
	1

	29
	6.1.1 & 6.1.2
	GE
	AFAA
	These sections are contradictory.
	Remove 6.1.1 and make 6.1.2 more emphatic.
	2

	30
	6.1.3
	GE
	HSE
	Is the factor of 4 supported by data?
	Reference
	1

	31
	6.1.5
	TE
	HSE
	The properties of steel used in HSE’s assessments are taken from the IGE codes themselves (IGE\TD\1 section 5.3.3), since it would be impracticable for HSE to check the actual properties at each pipeline location.
	
	4

	32
	6.2
	GE
	AFAA
	This simplification can lead to gross inaccuracies.
	Remove
	2

	33
	6.2.3
	GE
	AFAA
	Notwithstanding the above, Figure 6 and the generic curve Figure 16 are incompatible.
	See above.
	1

	34
	6.2.3
	GE
	AFAA
	Notwithstanding the above, the effect of toughness and strength would need to be included.
	See above.
	3
Curves are based on min spec toughness, effect of strength is included in design factor

	35
	6.2.3 second bullet
	ED
	NGN
	"sall"
	Should read "wall"
	1

	36
	6.2.3
	ED
	HSE
	sall
	Should read wall
	1

	37
	Figures 5 to 8

Figure 8
	TE
	HSE
	From different members of HSE:

Figure 5 shows a risk reduction factor “Due to Design Factor”, and Figure 6 gives a risk reduction factor “Due to Wall Thickness”. Because Wall Thickness is a component of Design factor I am concerned that with this choice of variables there is a risk of counting a benefit twice. 

Are the risk reduction factors supported by evidence? If so, has HSE had sight of this evidence?

I assume the label on the X-axis should be 'days' rather than 'units?' but this should be confirmed.
	The risk could be avoided by a different choice of independent variables.

No evidence has so far been supplied as to the derivation of these risk reduction factors. They are not endorsed or used by HSE.
	2
Ref to be supplied to HSE

1

	38
	Figure 8
	ED
	NGN
	x-axis no units 
	Should be days?
	1

	39
	Figure 8
	ED
	ABR
	No units specified for the x-axis
	Insert units
	1

	40
	6.2.4
	TE
	HSE
	It needs to be clearly understood that applying a risk reduction factor to account for slabbing is not HSE’s current practice.

The supporting documentation should be referenced and available for public scrutiny.


	
	4 – h
Ref supplied to HSE

	41
	6.2.5
	TE
	HSE
	The equations in this section introduce a reduction factor for liaison visits but there is no accompanying graph for this (and no evidence).

Is the multiplication of the two risk reduction factors that are not independent valid?
	
	1
2

	42
	6.3.1
	GE
	HSE
	With regard to the final four bullet points in section 6.3.1, it needs to be clearly understood that giving credit for these claimed risk reduction factors is not HSE’s current practice.

LPAs may place conditions on the grant of a planning permission that it is dependent on the actual completion of mitigation measures (e.g. re-laying a pipe in thick-wall).
	
	4
4

	43
	7.2

Note 2
	TE
	HSE
	(i) Integral methods are also used to express societal risk values.

(ii) The criteria lines are based upon rural pipelines. HSE’s work indicates that these are generally not a problem.

(iii) Where are the equivalent curves for Suburban pipelines which have higher failure rates and higher population densities?

(iv) Why is 1.6km being used as the benchmark length?

(v) What if the hazard range is more than 4 BPDs? This is likely to be the case for suburban pipelines that have smaller BPDs than Rural pipelines but similar fireball hazards. 

What does the text in this note actually mean?
	
	4
Discussed with HSE at Meeting 30 March 07 and resolved.
(i)  HSE approach uses integral methods – not included here (ii), (iii) and (v) Industry based approach indicates rupture case for thick wall pipes not credible, (iii) FN curve covers all cases rural and suburban Note 2 means that if using 1000 tdu then different curve may be required from the 1800 tdu curve

	44
	7.5
	TE
	HSE
	The use of the maximum hazard range will over estimate the risk from the smaller events which will have smaller hazard ranges.
	
	3 – d

	45
	7.6
	TE
	HSE
	How is aversion dealt with in the IGEM methodology?
	
	Ref to be supplied

	46
	7.7
	TE
	HSE
	There may be something wrong with the approach to the calculation of Societal Risk. Different conclusions may be reached by the selection of different lengths with different populations in the vicinity.

This, effectively, gives a different criterion line for each length of pipeline on the gas network. This would appear to be unworkable. Should there not be a single criterion line against which all pipelines can be compared?
	
	1
Discussed 30 March 07 and resolved in later versions 

	47
	7.8
	TE
	HSE
	Is there an equivalent curve for intolerable risk?
	
	4
Disussed 30 March 07 – recognized that for UK pipelines to TD1, risks will not approach intolerable level therefore do not need extra curve

	48
	8.4
	TE
	HSE
	How is this taken into account in the risk assessment?

Why this paragraph is here, in a section on multiple pipelines? It should be in a section on HSE’s approach to LUP. Anyway, the presence of sensitive populations is not amenable to a numerical solution but is accounted for by HSE, as a matter of policy.
	
	4 – b
3

Section relates to operator’s SR

	49
	Appendix 1
	TE
	HSE
	Definition of Dangerous Dose

Dangerous dose is given the numerical value of 1060 tdu here, rather than the 1000 tdu given by HSE. This could come from the Hymes research report or the IChemE monograph. 

PADHI
	1060 should be replaced by 1000

Either way it needs to be explained or altered.

Should read PADHI+
	1
1

1

	50
	Appendix 2
	ED
	HSE
	
	Add reference to DCLG Circular 04/2000

(paragraphs applicable to pipelines)
	1

	51
	Appendix 3 graphs
	ED
	NGN
	Legends are unclear
	
	1

	52
	Appendix 3
	ED
	HSE
	Figure 13 has a different x-axis scale to Figures 10-12
	The four graphs need labels on their horizontal axes, presumably ‘Maximum Allowable Working Pressure’.

It would be more helpful to use the same scale
	1
2

	53
	Figure 10
	ED
	ABR
	No units specified for the x-axis
	Insert units
	1

	54
	Figure 11
	ED
	ABR
	No units specified for the x-axis
	Insert units
	1

	55
	Figure 12
	ED
	ABR
	No units specified for the x-axis
	Insert units
	1

	56
	Figure 13
	ED
	ABR
	No units specified for the x-axis
	Insert units
	1

	57
	Sections 3.1, 5 & Appendix 3
	ED
	NGN
	Inconsistent use of "3x10-7" and "0.3x10-6"
	
	1

	58
	Appendix 4
	GE
	AFAA
	Detail missing.
	Supply detail / references.
	1

	59
	Appendix 4
	GE
	HSE
	Reading failure rates from the three graphs will be difficult.

The vertical axis of the third graph Figure 16 has different units to Figures 14 & 15. Is this correct/intended/sensible?
	The first table needs units, preferably the same as those used in the vertical axis of Figure 14 below the table.

I suggest the vertical axes are made logarithmic
	2

	60
	Table 2 
	ED
	ABR
	No units specified.  Are these failures/year, failures/km-year or failures/1000 km-year?
	Specify units
	1

	61
	Figure 14
	ED
	ABR
	No units specified for the x-axis
	Insert units
	1

	62
	Figures 14, 15 and Table 2
	TE
	ABR
	The relationship between Figures 14 and 15 on the one hand and Table 2 on the other is confusing. From Figures 14 and 15 it appears that Total failure rates (Figure 14) are between 1.1 and 3 times higher than Rupture failure rates (Figure 15) depending on pipe diameter.  However, Table 2 gives 0.057 for 3rd Party total failure rate and 0.011 for rupture failure rates, i.e. a factor of 5 different.
	Further clarification needed.
	1

	63
	A4.4 and Figure 16
	TE
	HSE
	I do not understand how Figure 16 has been derived.  If the Design Factor is fixed at 0.72, the Radius/thickness ratio is fixed at 24 and the specified minimum yield strength for X65 material is quoted at 448 N/mm^2, then the solution to the equation presented in (b) above appears to be completely constrained with a Design Pressure of 134.4 bar, i.e.

0.72 = (DP x 2R)/(20 x [R/24] x 448)

 or

DP = (0.72 x 20 x [R/24] x 448)/2R

DP =268.8R/2R

DP =134.4 bar

I assume the third party activity failure rates are derived for these conditions.  However, in order to plot failure rate as a function of diameter then should one of the parameters, e.g. R/t or design pressure, be allowed to vary?

 As a consequence I do not understand how the failure rate as a function of diameter in Figure 16 has been derived.

Where is 'Figure B1' and what is meant by 'falls...below the mean curve'?


	
	1
1

1

	64
	Figure 16
	ED
	ABR
	The y-axis should be in units of ‘failure frequency per 1000 km-yr’ to be consistent with Figures 14 and 15.
	Change units of y-axis.
	1

	65
	Figure 16
	TE
	ABR
	It is unclear how Figure 16 differs from Figure 14.  If Figure 16 is just for a specific R/t ratio then I would expect it to at least be encompassed by the uncertainty bounds shown in Figure 14, however it does not.
	Further clarification needed.
	1

	66
	Section A4.4
	ED
	ABR
	Typo – last para, last sentence.
	‘Figure B1’ should read ‘Figure 14’
	1

	67
	Appendix 5
	TE
	HSE
	PADHI

Figure 17 Pipelin

No Figure Numbers after Figure 17

Page 34 The base failure rates and therefore the subsequent reduced values allowing for mitigation measures are incorrect.

HSE currently only take account of heavy wall pipe as a mitigation measure to reduce risks for all zones and slabbing if it reduces the BPD and it has been used to set the inner zone. The document needs to state that HSE may arrive at different conclusions because of its current policy on this. Otherwise HSE will always be in conflict with operators, developers and their consultants.

Appendix 5 includes a risk assessment beginning half way down page 34. Near the top of page 35 it concludes that “these risk levels correspond well to HSE LUP zones”. I agree with this. However the example goes on to introduce credits for increased surveillance (That even the supplement only deems appropriate for short term/temporary developments Clause 6.2.5), increased depth of cover and slabbing. OK as a worked example of the methodology. But it is wrong to reach the conclusion (bottom page 35) that these measures “ would reduce the middle zone…… and so would become “Do Not Advise Against” under PAHI+ rules”. Because HSE does not currently give credit for these measures it cannot be assumed that PADHI+ would now say OK.


	Should read PADHI+

Should read Pipeline

Add Figures 18, 19, and 20
	1
1

1

4

4

	68
	Appendix 5 cont
	TE
	HSE
	The figures at the top of page 38 have population densities of 2.9/hectare and 4.7/hectare respectively. These values are greater than the 2.5/hectare limit for Rural pipelines suggested at the bottom of page 37

Appendix 5, final bullet point. The following text appears:

"So, the overall reduction factor is 0.67 x 0.56 = 0.375.  This applies to 3rd Party failure frequency.

In addition, a similar reduction is assumed to apply to other failure causes."


	Leaving aside the question of whether or not the reduction factors should be multiplied in this way if the parameters are interdependent, it is clear that the factor should only be applied to 3rd Party failure frequency.  It is not clear why the 3rd Party factor should apply to the mechanical, corrosion and natural failure frequencies and in my opinion insufficient evidence is presented to justify this assumption
	1
Population assessment for 2.5 persons per hectare now not included
Wording of reduction factors to be changed
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	Appendix 5
	TE
	AFAA
	‘Suggestion’ that red-line (page 37) is marginal is very misleading. Attachment shows same expectation and fewer potential casualties but would be considered unacceptable.
	More appropriate example – although reservations still apply.
	1
changed in later version
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	Appendix 5
	ED
	ABR
	Format suggestion
	The whole of the quote representing the letter should be indented for increased clarity.
	1
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	Appendix 5

Risk Assessment
	GE
	ABR
	The example says ‘it is estimated that 3rd party interference account for 65% of failures’.  The source of this value is not given.
	Give reference to the 65% value
	?
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	Appendix 5

Mitigation Measures
	ED
	ABR
	Under the section ‘increase depth of burial to 1.2m’, ‘Figure 8’ should read ‘Figure 7’
	Correct the figure number
	1
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	Appendix 5

Mitigation Measures
	ED
	ABR
	Under the section ‘re-lay pipeline in heavy-wall pipe, ‘Figure 6’ should read ‘Figure 5’ and ‘Figure 7’ should read ‘Figure 6’
	Correct the figure number
	1
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	Appendix 5

Mitigation Measures
	ED
	ABR
	Under the section ‘increase depth of burial to 1.2m’, ‘Figure 8’ should read ‘Figure 7’
	Correct the figure number
	1
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	Appendix 6
	TE
	HSE
	Four different pipeline cases are tabulated to be used as Benchmarks against which it is recommended that a specific assessment methodology should be compared. The entries for failure frequency are clearly wrong – in two cases the Rupture rate is greater than the Total Failure Rate. 
	Until the Failure Rate entries are corrected HSE cannot reach a conclusion on whether Pipeline-RISKAT would be considered a suitable risk assessment tool under this new guidance.
	1
New Table C1 generated to correct this

	76
	Appendix 6
	GE
	AFAA
	What test is this performing – use of correct expressions – correct use of expressions or both? (Validated) Expressions would be helpful. Verification – can he/she use a computer is a matter of internal verification.
	Remove.
	2


TYPE:   GE = general   TE = technical   ED = editorial

PANEL RESPONSE:   1 = Agreed & amended in full   2 = Partially agreed & amended   3 = Not agreed   4 = Noted
REASON:   a = Not in scope   b = Covered elsewhere in this document   c = Contained in a cross referenced document   d = Technically not agreed   e = Consistency   f = Comment unclear   g = Proposal unclear   h = Other
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