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Briefing Note HSE Issue 05 – HSE 3rd Party Predictive Modelling 

for Smaller Diameter Pipelines
14 January 2008
1
When HSE were developing their 3rd party predictive model in 2001-2002, it was recognised that significant differences were obtained for results from HSE’s model compared to Transco’s (now National Grid)  / Advantica’s predictive model, FFREQ.  

2
At a joint HSE / UKOPA meeting on 25 June 2002, Stuart Pointer of HSE’s MSDU made a presentation during which he described how the HSE predictive model had been developed, and showed a slide comparing HSE’s 3rd party predictive model with operating experience.  This slide is shown in Appendix A.  Of particular interest are rupture failure rates, because these directly influence the size of the middle and outer Land Use Planning zones obtained by risk assessment.
3
An analysis of all HSE’s rupture failure rates (obtained separately from HSE) shows that they are considerably higher than shown in Stuart Pointer’s analysis, especially for smaller diameter pipelines; the reason is not known.  These results are shown in red on Pointer’s slide.
4
At a further joint HSE/UKOPA meeting in 17 December 2002 it was noted “Transco tabled a series of charts, one of which (No.7) indicates that the HSE predictive model gives failure frequencies for third party activity averaging about 5 times higher than the Transco model.  Some cases are 100-1000 times higher.”

5
Comparison with normalised UKOPA operational data (i.e. actual UK leak data which includes all failure mechanisms) shows that the HSE’s 3rd party predictive model appears to over-predict failure rates for smaller diameter pipelines:-
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6
A further comparison has been made for 60 selected cases across the full diameter range comparing HSE results with those from Transco’s (now National Grid)  / Advantica’s predictive model, FFREQ.  Both results are for 3rd party failure rates, and again show the over-prediction in HSE model for smaller diameter pipelines compared to FFREQ:-
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{Note that 219 mm contains three relatively thin-wall cases, one is Grade B, in S areas, hence the relatively higher failure rates].
7
It is also observed that the largest discrepancies between the HSE’s model and FFREQ occur across all pipeline diameters for relatively thick wall cases.
Recommendation
8
These results suggest that HSE’s 3rd party predictive model significantly over-predicts failure rates for smaller diameter pipelines compared to both UK operational data and compared to FFREQ.  It is recommended that revisions to HSE’s model should take into account this over-prediction for smaller diameter pipelines.

R A McConnell
14 January 2008

Appendix A  -  Slide Presented by Stuart Pointer 
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Failure Frequencies

HSE Slide presented 25 June 2002

Re-check of all Natural Gas Data for LUP Zones in red

Pipeline 

Diameter  

(mm)

Failure Frequencies (10

-9

/m.yr)

Total Rupture

Op. Exp Predictive

144

Factor Op.Exp Predictive

3.75

Factor

1067 3.16 2.78    

150

0.88 1.26 1.27     

4.62

1.01

914 4.42 5.31     

156

1.20 1.26 2.4        

6.7

1.9

614 3.16 4.34      

191

1.37 1.01 1.97      

9.44

1.95

457 5.81 4.41       

247

0.76 1.9 1.25      

20

0.66

324 21.7 26          

354

1.2 7.33 8.46      

52.3

1.15

219 106 36.9       

393

0.35 35.4 12.7       

83

0.36

Comparison of Predictive Model with Operational Experience

1219


· Failure rates are per 10-9 per metre, so th convert to per 1000 km.year multiply by 106
· Origin of Stuart Pointer’s failure rates is not known – they may be single case results

· Figures in red were obtained by averaging all failure rates obtained by HSE for each diameter class

· Results for averaged HSE cases (in red) are all significantly higher than either operational experience or Stuart Pointer’s results.

Appendix B  -  Summary of Cases for Comparison between HSE and FFREQ
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1

1219.2

48.2

12.7 X60 1100 0.560 R-pipe 95.5 3.60E-03 2.01E-03

2

1219.2

70

14.27 X65 1100 0.667 R-pipe 113.4 3.69E-03 2.55E-03

3

1219.2

36.5 17.48 X65 1100 0.284 S-pipe 3.0 5.06E-04 4.11E-05

2.60E-03 1.53E-03

4

1066.8

48.2

14.27 X60 1100 0.436 R-pipe 77.2 9.71E-04 4.01E-04

5

1066.8

38

19.05 X65 1100 0.238 S-pipe 3.0 3.16E-04 3.00E-06

6

1066.8

70

14.27 X60 1100 0.634 R-pipe 92.3 2.93E-03 2.20E-03

7

1066.8

26.2 12.7 X56 1100 0.285 S-pipe 3.0 2.92E-03 8.04E-04

1.79E-03 8.53E-04

8

914.4

55

15.88 X65 1100 0.353 R-pipe 68.0 3.86E-04 7.30E-05

9

914.4

38

19.05 X60 1100 0.221 S-pipe 3.0 6.63E-05 3.00E-06

10

914.4

32 12.7 X60 1100 0.279 S-pipe 3.0 5.32E-03 3.65E-03

11

914.4

32 12.7 X60 1100 0.279 S-pipe 3.0 3.26E-03 9.20E-04

2.26E-03 1.16E-03

12

762

42.7

15.88 X52 1100 0.286 S-pipe 3.0 1.06E-03 1.00E-04

13

762

39.2

11.91 X52 1100 0.350 R-pipe 46.2 1.78E-03 6.70E-04

14

762

38

11.91 X52 1000 0.340 R-pipe 45.5 1.66E-03 6.35E-04

15

762

70

11.91 X60 1100 0.542 R-pipe 62.3 5.82E-03 5.84E-03

16

762

32 11.91 X52 1100 0.286 S-pipe 3.0 4.74E-03 1.85E-03

3.01E-03 1.82E-03

17

609.6

50

9.52 X52 1100 0.447 R-pipe 40.4 1.18E-02 7.07E-03

18

609.6

70

11.91 X52 1100 0.500 R-pipe 49.4 4.58E-03 2.69E-03

19

609.6

40

11.91 X52 1100 0.286 S-pipe 3.0 5.36E-03 1.20E-03

20

609.6

19

15.88 X52 1100 0.102 S-pipe 3.0 6.27E-06 4.00E-06

21

609.6

42 11.91 X46 1100 0.339 R-pipe 36.8 1.69E-03 4.96E-04

22

609.6

26.2 9.52 X52 1100 0.234 S-pipe 7.7 1.22E-02 7.20E-03

  5.94E-03 3.11E-03

23

457.2

42

9.52 X52 1100 0.282 S-pipe 8.9 1.99E-02 6.93E-03

24

457.2

42

8.74 X42 1100 0.380 R-pipe 29.3 1.24E-02 7.10E-05

25

457.2

38

14.27 X46 1000 0.192 S-pipe 3.0 1.41E-03 1.01E-04

26

457.2

19

6.35 B 1100 0.284 S-pipe 14.4 1.07E-01 3.90E-02

27

457.2

70

9.52 X52 1100 0.470 R-pipe 39.3 1.43E-02 1.04E-02

28

457.2

24 7.92 X42 1100 0.240 S-pipe 15.0 3.27E-02 1.84E-02

3.13E-02 1.25E-02

29

323.8

70

7.92 X52 1100 0.400 R-pipe 31.4 2.67E-02 1.40E-02

30

323.8

70

7.14 X42 1100 0.549 R-pipe 31.4 5.77E-02 4.23E-02

31

323.8

38

7.14 X52 1000 0.241 S-pipe 16.6 9.57E-02 2.25E-02

32

323.8

38

12.7 X52 1100 0.135 S-pipe 3.0 1.73E-03 8.40E-05

33

323.8

19

12.7 X52 1100 0.068 S-pipe 3.0 5.71E-04 4.00E-06

34

323.8

19

6.35 X52 1100 0.135 S-pipe 14.4 4.53E-02 6.41E-03

35

323.8

19

5.2 B 1100 0.245 S-pipe 14.4 1.95E-01 5.95E-02

36

323.8

48.3

7.14 X46 1100 0.345 R-pipe 25.2 3.01E-02 1.57E-02

5.66E-02 2.01E-02

37

273

70

6.35 X46 1100 0.475 R-pipe 31.4 7.14E-02 4.31E-02

38

273

38

6.35 X46 1100 0.258 S-pipe 16.6 1.24E-01 4.12E-02

39

273

19

6.35 B 1100 0.169 S-pipe 14.4 5.42E-02 1.31E-02

40

273

19

6.35 X46 1100 0.129 S-pipe 14.4 4.03E-02 6.38E-03

41

273

37.2 7.92 X46 1100 0.202 S-pipe 16.5 3.08E-02 1.08E-02

6.42E-02 2.29E-02

42

219.1

38

8.18 X42 1100 0.176 S-pipe 16.6 2.09E-02 5.50E-03

43

219.1

38

6.35 X42 1100 0.227 S-pipe 16.6 9.82E-02 3.14E-02

44

219.1

19

8.18 X42 1100 0.088 S-pipe 14.4 6.52E-03 6.24E-04

45

219.1

19

5.2 X42 1100 0.139 S-pipe 14.4 1.08E-01 2.09E-02

46

219.1

19

4.78 B 1100 0.181 S-pipe 14.4 1.86E-01 7.08E-02

47

219.1

70

6.35 X42 1100 0.418 R-pipe 31.4 6.11E-02 3.37E-02

48

219.1

49.7 6.35 X42 1100 0.297 S-pipe 18.0 1.52E-01 9.79E-02

1.27E-01 5.22E-02

49

168.3

70

7.14 X42 1100 0.285 S-pipe 20.4 9.67E-02 3.60E-02

50

168.3

70

5.56 X42 1100 0.367 R-pipe 19.1 7.92E-02 3.97E-02

51

168.3

70

4.4 X52 1100 0.374 R-pipe 19.1 1.41E-01 1.34E-01

52

168.3

38

7.14 X42 1100 0.155 S-pipe 16.6 3.55E-02 9.02E-03

53

168.3

19

6.35 X42 1100 0.087 S-pipe 14.4 1.97E-02 3.41E-03

54

168.3

19

5.56 X42 1100 0.100 S-pipe 14.4 5.22E-02 8.86E-03

7.06E-02 3.85E-02


