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Outline HSE

) Summary of basic facts

WCCTV footage
¢ Vapourdispersion
¢ Explosion

() Tankoverfilling source term
() CFD simulations afpourdispersion

() Reports and papers
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Summary of Basic Facts
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Date 11 Dec 2005
Ovefill (during pipgline transfer) “"_1‘}
Loss of containment 180tc}nn&7é. 4 .7

Duration of overfill 23 nﬁﬁ'lfte:'s. .
Tank Height/Diam.) 14m/25m

Bund area 5,000m?
Cloud area ~150,000 ™
Fatalities None
Seriousnjuries None

Total losses ~¢€1.2billion
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CCTV Footage dMapourDispersion %S%:

0 Around 6 am, 11 December 2005
) Tank 912 ovefilled with petrol, during pipeline transfer
W CCTV footage shows spread of vapour cloud
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CCTV Footage dMapourDispersion %S%:

) Cause of release:
¢ Level gauge stuck: false reading
¢ Independent higHevel switch inoperable

) Weather conditions: cold, calm, stable
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CCTV Footage of Explosion HSE

() Vapour cloud ignited following activation of site emergency
system (fire pump)
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CCTV Footage of Explosion

() Explosion registered 2.4 on Richsmale
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Analysis of CCTV footage HSE

Light mist
here after
22 minutes,

After
minutes, the
mist covers the
ground here

Mist does i
notreach = em.gs*
here [ ‘l

] Oil Storag
B DFpot 3 -4 metres 1 -2 metres

minutes, the
mist covers the
ground here

> 4 metres 2 — 3 metres 0 -1 metres

unknown
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Tank Overfilling Releases
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Tank Overfilling Releases HSE

W Initial work onvapourproduction rate:

¢ CFD modellintested,but abandoned due to degree of uncertainty

¢ Instead, assumed sufficient mixing that conditions reagtilibrium,
l.e. saturatedvapour

¢ Entrainment rate of air into sprapund usingsimple CFD model
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Tank Overfilling Releases HSE

() Later work onvapourproductionrate
) Experimentateleasefrom single vent (Buncefield tank had 8 vents)

7

() Far more efficient at producing vapour than pool evaporation flmmd
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Tank Overfilling Releases HSE
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Vapour cloud development

in over-filling incidents

NG

Fire and Blast Information Group
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Dispersion Modelling

() Started with simple models

W PHAST

¢ Limited to finite wind speeds

W WAFT

¢ Integral model for slumping of
cylindrical cloud in zero wind

¢ No account taken for obstructions
¢ Predicted spreading rate far too rapid
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Dispersion Modelling

Time= 0 [mins] 0 [sec]

Isosurface: Petrol Vapour Molar Fraction 1.6%

m
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Dispersion Modelling =12

CCTV Footage

1T Testd LU=
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After 19 minutes,
the mist covers =
the ground here A
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Arrival times of the vapour cloud

© Crown Copyright, HSE 2019




Dispersion Modelling %SEE

CCTV Footage CFD

Final cloud depths

© Crown Copyright, HSE 2019



