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The Pipeline and Hazardous Materials Safety Administration of the U.S.
Department of Transportation has contracted Sandia National Labs in the
USA to develop a model evaluation protocol (MEP) for liquefied natural gas
(LNG) fires. The experimental data sets cited for validation include:

* BGC/GRI LNG Fires (1982) Thirteen LNG trench fires conducted by the
British Gas Corporation (BGC) and the Gas Research Institute (GRI)

* Montoir LNG Fires (1987) Three 35 m LNG pool fires conducted by Gaz
de France in Montoir de Bretagne, France

» Shell LNG Fireballs (2014) Four LNG fire ball experiments conducted by
Shell Research Ltd, UK

* Sandia Methane Burner (2009) Twenty-eight 3 m diameter methane
burner fires conducted by Sandia National Labs, USA

* Phoenix LNG Fires (2009) 21 m and 83 m diameter LNG pool fires
conducted by Sandia National Labs, USA

* Loughborough Jet Fires (2012) LNG jet fire experiments conducted by GL
Noble Denton in Cumbria, UK, in collaboration with Loughborough
University, UK




BGC/GRI LNG Fires (1982)

Croce, Mudan and Moorhouse supervised
13 LNG trench fires conducted by the
British Gas Corporation on behalf of the
Gas Research Institute.
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Montoir LNG Fires (1987)

Three 35 m LNG pool fires
conducted by British Gas,
British Petroleum, Shell, Elf
Aquitaine, Total CFP, and Gaz
de France at the Montoir de
Bretagne methane terminal.

Control and !
recording area
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The Montoir 35m diameter LNG
pool fire experiments

BY

Nedelka D.; Moorhouse J.; Tucker R.F.

Proceedings, 9th International Congress and Exposition of
Liquefied Natural Gas, LNG9, Nice, 17-20 October 1989,
Published, Institute of Gas Technology, Chicago,
Volume 2, Pages lll-3 1-23

1990

scale

100m e

+ Camera position
© Narrow Angle Radiometer

A Anemometer /Wind Vane
Water spray curtains




10

=
v}
-1
L}

=
=10
=

FDS6.7.7-11524

Test 2,0° wide angle radiometers

0 Em (255
g & Eup (8

0 50

150
Dhstance (m)

100 300

FDS6.7.7-1152

Test 2: 61° wide angle radiometers

O Exp (65
& Exp (100
Exp (163
—FD§
——FD5
FDS (100-130 5
FD5 (165-1%

\

150
Distance (m)

50 100

FD56.7.7-11

Test 2: 120° wide angle radiometers

0 Exp(253

00

—FD5 (63-8:
FDS (100-13
FDS (165-18:

150
Distance (m)

50 100

FDS6.7.7-11524
T

70° wide angle radiometers

FDS (100-130 5
FDS (165-18:

50 100 150

Dhstance (m)

i
3
[

e
-1
[}

210
g
2 3

0

FDS4.7.7-1152

201573-master

Test 2; 333 wide angle radiometers
]

50 100 150
Distance (m)

50 100 150

200 250
Distance (m)
FDSA.77-11
Test 2; 225° wide angle radiometers
Q
a
5
50 100 150 200 250 300
Distance (m)

50 100 150
Distance (m)

200 250

300







Source: S. Betteridge and L. Phillips. Large scale pressurized LNG BLEVE
Shell LNG Fireballs experiments. In Proceedings of the 2015 AIChE Annual Meeting, Symposium
Series No. 160, New York, 2015. American Institute of Chemical Engineers.
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Figure 4: Induced LNG BLEVEs three seconds after rupture of the 5 m’ vessels: Left - Experiment 2 (37% fill, 13 barg),
Middle - experiment 3 (67% fill, 6 barg), Right - experiment 4 (69% fill, 13.6 barg).
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The Phoenix Series Large Scale LNG
Pool Fire Experiments
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Sandia Methane Burner
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Sandia National Laboratories, Fire Laboratory for Accreditation of Models and
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Loughborough Jet Fires
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Predicted Flame Height (m)
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