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Storage Tank Fatal Fire Accident - A Case Study
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Brief Description

Tank TANK Year
Sr.No |TANK NQ CAPACIT . Dia (m) Height/ Length (m)
Content (commissioned
(M3)

1 Tankl (V)Not in use¢ 900 m3 1987 12.5m 8m
2 Tank2 (V) Emulsion 900 m3 1987 12.5m 8m
3 Tank3 (V) Emulsion 900 m3 1987 12.5m 8m
4 Tank4 (V) Emulsion 900 m3 1987 12.5m 8m
5 Tank5 (V) Emulsion 900 m3 1989 125 m 8m
6 Tank6 (V) Emulsion 900 m3 1989 12.5m 8m
7 Tank7 (V) Emulsion 900 m3 1989 12.5m 8m
8 Tank8 (V) Emulsion 900 m3 1989 125 m 8m
o | T°SUN9 | Enuision 45 m3 1086 2.5m 6.3m

tanks (H)
10 | "9 | Emision 45 m3 1986 2.5m 6.3m

tanks (H)
11| "9 | Eision 45 m3 1986 2.5m 6.3m

tanks (H)




Brief Description
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Additional Works RegardingReplacementof Foam Pourer Lines

Photographsndicatingthe arrangementfor
the FoamPourer with feedpipes



Job Description
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Storage Tank-D3 status :
C Tank was offline-partly filled with water.

C M&l of the Tank was completed. Job entailed replacement of
¢ Blind on valve had been removed. Valve kept foam pourer lines
closed.
Roof

-

Foam
Chamber

Foam pourer lines

Valve




Method Adopted for the Job
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B Job was not part of M&l activity

B Was taken up as a separate activity Steps involved

B No hydrocarbon envisaged in line 1. Opening of flanges

D Out of 12, 10 other lines were similarly, below foam chamber
cut 2. Cutting the foam lines

Foam using cutting torches
FChambe’ 3. Removal of vertical
sections below
flanges by tying with
rope & lowering
4. Manual removal of

horizontal section

-

Foam pourer lines
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Seqguence of Events
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F
Rope oam

~ Stair Chamber

ourer

V Ropewas strung umn the pipeline to
be cut to holdit. The helpewassent
on top of the tank to hold the pipeline
with the rope

Gas test was done around the hot job
point (found Ni)

V

Foam

V

V

V

Cut was made at point by gas torch on
the line.

Blast occurred insid&nk

after which there was fire. ]
Helper fellfrom the roof and
was found burnt

Valve

Fatal accident
Person on top
of tank thrown
off In burnt
condition

lines

Person
thrown
off

Foam




Probable Set of Events that led to Accident
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The entire set of events has been basedon the findings and premise that
the Glassvapoursealin the FoamChambemnwasnot present

C
9
8 - ) ITEM DESCRIPTION MATERIAL SPECIFICATION
= & NO.
@_/ @ 1 ORIFICE PLATE S.S. 304
2  INLET FLANGE STEEL A105
‘ 3  AERATING PIPE STEEL PIPE
@ @ 4 FOAM MAKING CHAMBER STEEL PIPE
Fo 5 FOAM CHAMBER STEEL PIPE
] \ 6 CHAMBER FLANGE STEEL
/ o Bl 7  GASKET NEOPRENE
4} g 8 INSPECTION HATCH STEEL
@) ﬂ 9 BOLT STEEL
H @ 10 VAPQURSEA| BING & SEAT STEFE|
@ 11 VAPOUR SEAL GLASS
@ il gl 12 WING NUT & STUD S.S. 304
* @ 13 DISCHARGE PIPE STEEL PIPE
|- @ 14 OUTLET FLANGE STEEL
7 Yy v
- i 15  AIR STRAINER S.S. 304
Fi 16 CHAMBER PLATE STEEL

|
|



Probable Set of Events that Led to Accident
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1~ Crude oil with water
insidetank

Normal operation

of tank :

- Glass seal absent |

V)

- OIl & gas vapour
enter foam lines

Foam pourer

lines

M&I of tank :

- Tank emptied

- Internal painting

- Thinner vapours
enter foam lines

Foam pourer

lines

- .

=|] lines [I='
———

Readiness of tank :
- Tank water

draining stopped
- Tank deblinded

Foam pourer

Hydro-test of tank :

- Tank filled with
water

- Thinner vapours
enter foam lines

Foam pourer

[] —




Probable Set of Events that Led to Accident
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Job set up :
- Gas check zero Gas torch cut :
- South sideNo @~ - Flammable mat
incident - erial caught fire
(F;amb | stair = Rope = _Firg travels to
3 “hamber - inside tank
~-=T Foam - s Foam
4 .- - Jl pourer lines 4 i - ourer lines
Valve %‘I “U’live %‘I
A As soon as cut was made, fire started Accident :
smouldering inside pipe due to HC vapour >i - Blast inside
and shot up through pipe likefaeball. _ "~ tank
A Paint/ HC vapourbil inside the tank it - Roof dislodge
caught fire. B - Person thrown
A Due to rapid heating, person on top got
bu rnt. |- Foam pourer lines

A Tank burst at one
body was thrown off
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Major Lapses

. Replacemenbf Foampourerlineswasbeingcarriedout without work order.

. Job safety analysison associatedhazards& risks was not carried out prior to
startingthe job.

. Hot job was taken up without positively isolating the tank Blinding of the
commonfoam pourer line downstreamof the foam chamberwasnot done prior
to the hot job.

. Absence of Hydrgarbon in the tank was not ensured prior to taking up the job.

. Foam pourer pipeline was not made hydrocarbon free either by flushing with
water or purging with inert gas prior to the hot job.(No provision exist to drain
accumulated foam water/ solution from the foam pourer lines)

. All the requirements of the work permit system were not met prior to the job.

. Defect report given by the fire section indicates missing vapour seal in the foar
chamber. However, the same was not taken into consideration while replacing
foam pourer lines

12



Major Lapses
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8. Inspectionof fire fighting equipment& systemwasnot carriedout in line
with clause7.2.2 of OISBSTDB142viz:

a) Pressure testing of the foam chamber as and when tank is taken out
of service for M&l.

b) Pressuretesting of normally dry piping during M&I of the tank or
earlierin casevisualinspectionindicate questionablestrengthdue to
corrosionor mechanicatlamage

9. Standardoperatingprocedure(SOPJ¥or replacementof foam pourer lines
of the petroleum storagetanks and SOPto flush the foam pourer linesis
not available

10.Helper(DP)wassenton top of the tank to hold the pipelinewith the rope.

Arrangementof holdingthe pipelinewith the rope by tying with somefixed
supportwasnot made

13



‘ Root Cause Analysis & Recommendations
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Root
Cause

. Absenceof hydrocarbonin the tank and foam pourer lines was

not ensuredprior to taking up the hot job.

. Flushing/purging of foam pourer lines was not carried out.

Recomme
ndations

—

. The job should be carried out through valid work order The

contractor for executinga job/ work shouldbe selectedbasedon his
expertisein the relevantfield.

. Qualification& competencylevelof c o nt r asupérasorans

keypersonnelneedsto be checked/evaluated

. Jobsafety analysisshouldbe carried out prior to all critical and non-

routine job andthe sameshouldbe linkedwith the work permit.

. SOPneeds to be developed & followed religiously for different

operational and repair activities These should be reviewed
periodicallyand approved

. Hot job on any pipeline connected to the tank should be

undertakenonly after positiveisolationof the tank and pipeline
14
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Recommendations

6.

10.
11.

Hot work on the pipeline shouldonly be performed after the pipelineis made
gasfree andsuitabletestingis doneto ensuresuchoperation

All the requirementsof the work permit systemshouldbe compliedprior to the
job.

Inspectionof firefighting equipment & systemsshould be carried out in line
with OISBSTDB142

All defectsidentified duringM&I shouldbe compliedin atime boundmanner
Foamlinesshouldhaveprovisionto drain accumulatedoamwater.
Systematicimprovement actions should be taken including training to avoid
numberof errorsattributed to the incidentsuchas:

Analysing& identifyingthe potential hazardgJobsafetyAnalysis)
Knowledgeon work permit system

Inadequatesupervision

Non-availabilityof SOP

Qualification& competencylevelofc o nt r @mptoygees’ s

Too o To To T

15
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