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Briefing Note HSE Issue 06 – Effect of Depth of Cover on Failure Rates
22 April 2008
1
Increasing the depth of cover is recognised as a means of reducing the likelihood of external interference damage by reducing the proportion of excavation activities reaching the depth at which they could interfere with the pipeline.  However no allowance is currently made by HSE for Land Use Planning assessments for depth of burial greater than 1.1 metres. Based on the analysis and evidence from fault and failure data from BG Transco historical data HSE are requested to apply reduction factors for depths greater than 1.1 metres when calculating Land Use Planning zones for site-specific planning cases.
2
Earliest quantification of the effect of increasing depth of cover was published in a paper by Jones & Gye of HSE in 1991 (Ref.1) when rupture frequency reduction factors as follows were quoted for ethylene pipelines:-

	Depth - metres
	Reduction - %

	0.9 m
	100%

	1.5 m
	84%

	2 m
	69%

	2.5 m
	54%


3
A paper by Corder in1995 [Ref.2] based on damage data from the UK transmission system at that time correlating depth with external interference data.  Results were normalised to 1.1 metres as follows:-
	Depth - metres
	Reduction - %

	1.1 m
	100%

	1.5 m
	50%

	1.8 m
	25%

	2.2 m
	10%


4
A study of EGIG data by W S Atkins [Ref.3] examined 471 pipeline failures of which 120 failure occurred at a depth greater than 1 metre, 248 failures at a depth 0.8 to 1 metre, and 103 failures either unknown or less than 0.8 metres.  Relating these failures to pipeline exposure, the concluding failure probabilities were:-
	Depth - metres
	Modifier - %

	<0.8 m
	320%

	0.8-1 m
	100%

	>1 m
	70%


5
The Atkins report later analyses Transco damage data and comes to a slightly different conclusion based on different depth classifications:-

	Depth - metres
	Modifier - %

	<0.91 m
	330%

	0.91-1.22 m
	100%

	>1.22 m
	70%


6
HSE’s approach in their computer model PIPIN is described in Ref.4.  They take an earlier version then Ref. 3 of the analysis by Atkins which quotes the following factors:-
	Depth - metres
	Modifier - %

	<0.8 m
	312%

	0.8-1 m
	97%

	>1 m
	66%


7
HSE’s paper also quotes another source which they believe is BG Transco, and plot the two as follows:-[image: image1.png]Factor
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8
HSE then plot a regression line extrapolated down to 0.6 metres (the minimum recorded depth of cover) as follows:-[image: image2.png]Doc Cormection Factoron PIPIN Resalts





9
An analysis of HSE data for existing pipelines shows that actual factors used in the risk assessments for Land Use Planning zones are:-
	Depth - metres
	Reduction - %

	1.1 m
	100%

	1.0 m
	120%

	0.9 m
	165%

	0.8 m
	190%

	0.6 m
	240%


10
The HSE paper states that  “further work needs to be carried out before credit is taken for depths of cover beyond 1.5 metres”, but following a panel decision, currently HSE make no allowance for depth of cover greater than 1.1 metres.

11
The latest version of the proposed Risk Assessment Code Supplements for IGE/TD/1 and PD 8010 Part 3 (Ref. 5) contain the following graph for reduction in failure rates with depth of cover:-


Reduction in External Interference Failure Frequency Due to Depth of Cover
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This suggest that reduction factors should be applied as follows:-
	Depth - metres
	Reduction - %

	>2.2 m
	50%

	2.0 m
	55%

	1.5 m
	65%

	1.1 m
	100%

	1.0 m
	110%

	0.9 m
	120%

	0.8 m
	130%

	0.6 m
	150%


Recommendation

12
Based on the analysis and evidence from fault and failure data from BG Transco historical data HSE are requested to apply reduction factors for depths greater than 1.1 metres when calculating Land Use Planning zones for site-specific planning cases.

R A McConnell

22 April 2008
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