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Summary

An explosion occurred in a petrol tank while a vent pipe was
being cut with an oxyacetylene cutter, The tank had been emptied
27 years ago and not used since, The incident emphasizes the
importance of taking full precautions before carrying out work on
a tank which has contained {lammable liquid,
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REPORT ON Al EXPLOSION Td A PRTROL TAUX AT THE
IROWERIDGE SERVICE STATICH, BOUTHALL

by
D. J. Rasbash ond Z. . Rogowski

Introduction .

An explosion occurred in a petrol tsnk at the Ironbridge Service
Station, Southall, at 2.15 p.m, on 3rd Jamiary; 1955,. The.scene of
the explosion was visited by the Authors accompanied by lir, Squire of
the Middlesex Fire Brigade on the morning of lLth January,

Description of the tank

The tank, which was sunk in the: ground had been shattered by

the exploslon but an examination of the wreckage 1nu1oated ‘that prior
to the explosion the design of the tank was as shown in figure 1, It
was & cylindrical steel shell 6 £t, in diameter and 10 £%, long and its
: capaclty was given as 1,000 gallons. The thicimass of the metal was

% in, and the sheets were butt welded, Two pipes, about 1% in, -
internasl diameter reached down to the bottom of the taﬁk_at one end,
.-Eresumably these pipes were used for filling and determining the level
‘of the liquid in the tank, At the top of the other end was a vent hole

attached to a length of venting pipe 1 in, internal dlameter

The tank was one of a group of four, three of a 1,000 gallon
capacity and one of 500 gallons, The reliative p051t10ns of these
tenks are shovm in figure 2, which was obtained from 1n;ormat10n
provided: by iMr. Squire after our ' visit to the scene of the ‘explosion,
The tank which exploded is marked as tenk 2. ‘The vent pipes from each
_of the four tanks ran underground rfor a distance of some 20 to 30 L,
before rising vertically to a height of 7 £t, f“here was. a connection
‘between the level measuring tubes of the 500 gallon tank (tank 1) and
tank 2. The tanks were stated to have been installed in concrete
_ chambors with a 9 in, base and 6 in, sides and top and packed with
. puddled clay, .o ' L o

_ The tanks were 1nstalled by the Anglo—imerlcan Compﬂny in 1925.
They were in use until. 1927 when the Company records indicated that
they were £illed with water, The present owners obtained posse851on

f the 31te abOut four years ago.

C;rcumstances of the explosion

~ : The explosion occurred while a workman was:cutting away withwan
oxyacetylene cutter that part above the ground of the vent pipe of,

tank 1, As a result of the explosion the whole of the concrete directly
above the tank 2 was shettered and plcces were throvn as far ‘ag 150 ft,
Several pieces fell on a nelghbourlng maln road, The sheet of metal

...formlng the top of tank 2 was blown off and the tenk was burst at the

weld seams in a number of plrces, A small fire in the bottom of the _
tank followed the explosion; this fire was extinguished with foam,
extlngulshers. There were no casualties,

 Small quantltles of petrol were found.in the foam A éample )

= collected for examination gave the distillation curve shown in

figure 3, The curve indicates & normul petrol, except for the fact
that the initial boiling point is somewhat higher than usudl, This
1ndlcates as might be expected, that some of the liphter fractions
had evaporated from the original liguid.. The Tiquid was eﬂ511y ignited
at room temperature by a small gas f£lome,
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When we visited the scene we were not awsre of the fact that
tenk 1 intervened between the vent pipe which had besen heated by the
oxyacetylene torch and tank 2 which exploded, Ve therefore did not
look particularly for demege in the neighbourhood of this tank,

Mr. Squire, however, has since informed us that there was no sign of
damage to the concrete near tank 1, IMcreover, this tank has since

been filled with water; this operstion is scid to have resulted in
the. expulsion of petrol fumes through the vent pipe which had been cut,

”

Propagation of flame to the tank

From the available evidence it appears that flame propagated
through the vent pipe that was being cut and tark 1 and thence through
the level-measuring pipe to tank 2, However, under these conditions
it would normally have been expected that tank 1 would have shown signs
-of demage. An explanation may be that the mixture in this tank was so
near the limit of flame propagation as not teo result in a rise in
pressure .sufficient to cause damage. It is cleor, however, that if
this was indeed the way the flame travelied thon at least tank 2 and
probably tank 1 was almost empty of water at tne time of the explosion
. since the level measurlng tube along which the I'lame travelled reached
dovn to the bottom of the tanks., This indicates that the watér had
.-leaked away during the period of 27 years since £illing. An alternative
method of flame travel may have been directly through the vent pipe of
tank 2, This was not so likely, however since it was stated that the
oxyacetylene torch was not played on this vent pire,

Expleosive atmosphere in tank
‘ The chief item of practical interest in this incident was the
fact that after the tank had been emptied, filled with water and
. allowed to stand for 27 years, there was not only en explosive atmosphere
‘but also some liquid petrol ieft in the tank, After emptying a tenlk of
‘this nature, some liquid is usually left, chiefly because the feed pipe
does not- qulte reach to the bottom of the tank, There are twd mechanisms
whereby the remaining liquid may have evaporated in the course of time,
. Firstly, by éiffusion through the vent pipe, end secondly by "breathing"
i through this pipe; the latter effect is caused by expansion and
. contraction of the gas in the tank due to changes in temperature. With
a vent pipe of .the length that existed in this porticular case the
diffusion evaporation weuld have been negligibly small, 'A calculation
has indicated that this mechanism would allow only approximately 0.1
gallons to be evaporated in the course of 27 years, The evaporation
which can take place as a result of breathi?% can vary very widely,
. Some information has been given by Schmidi on the losses during
the Summer months from 10,000 gallon over ground tanks in the United
States, These losses varled from 0.01 to 0-03 per cent of the tank
_contents per day, the loss decreaslng as more protection was provided
' against solar radiation and external temperature changes, However,
since the conditions in the present case were so diff erent, it would
"-be unwise to use these values to give an estimate of the'bfeathing loss,

Conclusions

~It is clear that after.a lapse of 27 years since being cmptied
cand filled with water a petrol tank not only contained an explosive
atmosphere but-also some liguid petrol, Moreover the water had lecked
avigy. " This- 1n01dent thersfore, emphasizes the importance of talking
full precautions,. as "1aid down in the Factories Acts 1937 Section 28 (L)
and 1948 Section 11 (L), before carrying out work on a tank, or a pipe
leading from a tank, which has at one time contained flammable liquid,
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