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A REPORT ON A FIRE IN THE AMMONIA SYNTHESIS UNITZ
SUMMA RY

by

M.L. Seth*

T&“un,ﬂ.‘buomdﬂnummm-utm

af A0 450 tens por day amanis plamt of Shrires Chesdenl Indwstries,
Esta,

The fire sscused during & reviine stast W of the asmenis Qyuthesis
sestim ot 4he begianing of cenmissieming of the plamt. ‘ismever

Shere 15 sy emplesion and fire 1t 15 very GALfLew)t Lo amslyve ke
cawes with suy scowrney ¢inse swsh & explovian veuld have dostseped
may of \bs presfs. The nest prebable sawes of the fire are dsswend.

T sslifisstions carrisd oub o aveld vinller insidemse are alse
atatlled emb .,

¥ Shrirem Chemical Industries, Naez Building, ', Jhandewalan, New Delhi -~ 110095
India

1/ The views and opinions expressad in this paper are those of the author and
do not necessarily reflect the views of the secretariat of UNIDO.
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T riak &f »pleeiun sd 252 8 alvays preoomt 15 al’ sreunie plants,
Mghly mpesivw gases like hyuirey a and

Poatol - LGy and RruIe s Wi, 1iL088 L. X 86 aagl weNpErature
! presswre. Under these sonditions sty explesive aixture with eir

% Cygen in a contined spedn gives vise L expiosiem and flge,

Tisae grses wmder prosswure when ‘bey leak through a rertricted peseage
sateh fire, Armstreng ¢’feet may alse be the cawse, Any catalyst

1t or dran rust presemt will help igaitian. The heet gemerated By
fristiam may slse cawse ignivien, Rydrogen has a propesty of wder-
coing heating om throttied expension end this hest generated cen also
1gnite the ganer. Mos: of thess expleiams cerur vhile starting or
cniting cown the plamt ané extrewe nare is mecesssvy during these opers-
tims, Explosion end fire ‘s always s Raser? vihila serrying ot het
york m squipwente. BRvery zarv abeuld Yo talen tc makm ceriein that
mrtioulsr and a6, a0t ecipmente 40 not cantelin explorive  mst.res,
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The amsotia plant es g Separily of 450 wms ot doy end 19
8¢ cut in s ingle strean, It is basec e Sim stom
Refarming o1 paphtas, The Ascoris Syntheals Sectics is based
@ the Topsce itedize Mresgure Systiwsis nroesss orvrting et
310-320 Y/en’q prescups. The plamt wac oemadnsicad fu

PN uar 1999 st Lsd oparstea for erer L5 daye before tLiw
accideci,

AT AP . 3 S T U P S o G W GV . SO ’ -

The rv occured et 10,45 M m 2nd Vorck 19£9 i the Lumemis
Synthesis section. AL that time the plemt ws beiag restarted
after o ficpmage for mintengnoe jcke, The imaceis Symtheeis
Sestien wd beea pressurised to 250 ke/amiy for o Lok test,
This we routimm Job prior to lighting of the simt wp hmater.
A exmli lag: ‘me dekesteC st » Tlang? or the etk lve @
Bo.2 Ol Baparntar gw (nlet Jims . The Beparal ol we isaleted
and vas deing degcwsaurised, UVspressvriegticn use being deme
by opesisg out the vemt ‘alw to o L' vent line wiieh eonmeets
0 & ewrem 107 vamt rader, Tte fire wns choerved neay the
Asmania Sepe rrhere gnd "Rlilare.

The Syathesis loop w1 iwwdigiely wpreasurised, Toe fiye wvme
in the area of the Amonda Reparwicen sud Amnoile (Mllsre
(figure ') The weteric) wed for cold tnsulatim of theee
oquipsent was Thermocale (fean polystyrene) vith Bitwsn
scating for weether provection. e flre spgread #w Vo
burning o the ilnsulation mterisl on these ¢quipmmt,

The msjor vessels demged Wy *he fue imeclwled 1
- No.! Asmonia Sewrster
-- No.k Asmonio Seperster
= Cold logt Ruchenger
The equipwet hed Yom dis-eoloured A %0 heat, No.B
dmmomie Separst or sigll showsd dulging at six pleses of
there wre glse £ cruks e VB0 swides of the iwll,
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Ihe piplag and {nstrwme aremd e oquipmen® bed deon
tlotorted or partially . smt by the fire,

The oald insulation @ theoe wi09ls ond @ the purp s

eiller ond purge gas gt Brohenger and piping 4n Vhis sres
hef boon busat.

The veessls were remirnd and damnged plping replaced gad plast
prodwtia wes reownd vithin o wonth of the soctidonmt,

A 000l Lavestigatio 1280 the cowme of Lhe Fire ws nafle,
In s v ware wsistet by owr plam designery We.Chiyede
Chontos] Nagg . and Comtrwrtion Co, Jnjan. The ‘overiiptiens
ineluied setallwrgion! tosta end riutioe am Abe demoged
oquipns sad piping.
T folladag inpertet bnsrvations wre mede after \he fire
1. Y level ematral instrewsent tWiing en No.2 Amaccia
Somrut or hod orolea off at A flangs meok,

The widedan smmseting She sonnsetian tube of the toe
Join’. and the flage meok of tw LC. vWbing v fowmd
breben (figure 2) The detaiis are hown 4n Pigws ),

2, The liquid o100 o the L.C, twbing en the Ammoxia Separwtor
Ho.k haé dwrat ot ¢ valst 100 = showe Ahe fimt fleor
lsvel as showm in fgwre {, The buret wes am \bo olde of
e 13 3 o 14 0 4n ftrure. The tubing ww gleo bwrwt
aremd She dweted purt indilosting shet {4 had beon expesed
to ad,

J.  The win 10° vest "eader hat ohifed slemg & cawitersbln
loagth. The syntivetle sostimm tat ¢ vemsem 10" vamt 1 gdor
te vaish Vi variow vent linss [rem Aie equipmnt were
oameoted (figwe 1), These invlwle the vert lime frem

- Bo.t &8 O11 Separsters
~ Ammonds Chillere A &)
-~ Prge g oillley
- Wstes bt Boiler
The 2° Vout liuwe from the Ne.2 ol soparstar Wi mepped
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whage it 23 i % an begtom,

The Iener weil o vt Voo Header oo found to be Gry or .
fi=r ¢ cn®em copott thromgh g laegth of sboud 9 meters
in the ranlamtia? nca'tire woapr 20 fg.2 perenia Sepers or
whils the <ore: sur ‘ace of the remainder of Lhe vert bLrader
wvas Lound Lo Ue wet with adl, Apprw, 17 mw depth of oil
remeired ia _he horismtal fat cf s Vent Yender between
the Ammcals (viiisie aw a0 veoion rrferred to sbove,

4. BoAd the two renture itees (6B) or Lthe Amrontis Chillers
A &9 hg! burst whils tle runtum dise on the Purge Gus
Chille; hed resmined ‘nteact. {he desig= dureting proeioure
of the deves mn 27.6 !;j'cn?'g.

5. The leval mges m the Ko,2 Armin's Lepacstor wre (rraped
The adge af exch of the ” glasses ‘a1 the lower Jewel qavy
hal oalten while 211 Lhe vpper lavel gruges were intsct,

Jn both cna wopmr 4Bt cmr inrel ganugns all the beck alde
OO oriugr and asbanton chesl capir te hed durnt,
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The probeble cavsew of tw fi.om ere ¢

- Proek ot tin tevel controi tublng on ¥o.R Asminis
Cepnroter,

. Leokeges *ics tin 'pvct anee ou t 0 Ui, 2 Apmimia
Seperstor.

- The sulden selrese of mengare frer the 2 depreseurising
1tae of the il seperator wight sve levelopeA exvecsive
pressure onf ths 1ime had saapped from the 107 vert heeler
tewing the erplorion 1 the ver: hegder,

- The Jiquid hamsr exrested 4in the 10" Feeder dw Lo the
swiden opering of valve ad Mpreseuring fram the ol
seperastor,

- Bortare cf tos Lozt lire 62 L Mo ,.2 Amnonds Seperster,

A Gotalled Lnwrtimiion of eaeh of the ahove probable c.wres

for the Mire wo: rde ynud Llm ccnei'wiiar are stengprised beloy :

The f1re 80l v ve beri: eunser! by @ Bruak Lhat vook pises in

e U wving comawelian of She E..2 Amporda Separet or vhen
the entire Aswrrie Yynthesin Lo oe wrdorgoing o lesk tesd

st She pressure of (30 Ko, 'me",




A erank opensd W .r tas Zlange aeth of L vpprs 1L tuving;
@0 legied oul *hromh 4t ard ot L@iteé . svaatwmlly the
erveel cered wp ocwlaiely apoad thr efran ferenase of the
asek, lottiag the L tking ennp sy from %he flango meek;
and the jeis of gos spouling owl frex wie opem end of the
flaege ick atd the upin and of tio f7eed ennectim tube
semtinwed Lo dura, asr to the soures of ipaition, sone tiny
partiele cf Lrn pofas o reale vhios exisied ingide the IO
tubing might hewve Been blow ot by the geos spwuting cod
gomerated o smull sperk froa Lapingerent cn the swisees
vithin tbe twbiag or She sharp edges of the cruck,

A smll spark that rigit lmve been gonersted elestrostztieally
%7 the s spowting eould alse havy beem th coawse of ignitiam,
Touts revesled that the creck 4a i flangs aeek of the No.2
Awrcais Seperetor e cawaed by an weven stress dlstributicn
Wat nd existed ‘n ihe body of the Litel, consisting of the
flange 080k and samnecting “ube the: k:d Losa welded on to the
fleag bk,

The damagen ¢1 41,2 dmmondis Suparator's lowe) e & No,:
amenis Pepertor's ctemd pips asussbtly were cawmed by the
fire viish started rA brcien flarge neci: ia &1 1.0, conasciiom
‘“ o lo.! Awesnia .mlt"c

The pmetuwre 1n the lover part of the 1€ connoction iping
of No.2 mmaia Bejatater, ws alra 1ndiresi);, camsed by ths
fire viish lad started at the flonge ccnneeticn of ¥o.R
Ammands Soperntor's level mnge atenipipe assemdly,

The dmed of the rutwe Aleer ua thy \sacula Shidless, Al
sould lave beca camed partislly by tia ‘wet o2 the firo oad
prtially by the emrgney depresanirisin- cparyticon of Armonis
Sysdhesis Lesp witich hed Veen samdwted afSer the start of the
fire fer the purpose of sininiging poesibls ~ampges,




T Sudten ~vissce ~f amanis altsrr bwrsting o - ptare diee,

oould have anadpet the 2 wert, nvpder frwas ' huader and glee
cawsl vibratic aui éisiouatiem of tbe 10* h.raur, Afler
ssapping af 10% hoaler and 8% ‘moder, She mas rleetd ogughth
fire,

I 15 alae Llimly the gn explosicn ikok nlesa in Lhe Madm
vont Meader ana 0owed vhe repbura diun to Lurst,

AS the e of fire as eporhed the Ho,! Ol) Faarelor ves
boing depressurised rnd Vymt taader wer fR11 cf synt'wels gua.
The oynthesnis gar alcn; with ey obl remaiziry in tim Meeder
oould have ferwwd m «tp'oriw: eisture., The sowrws of
Ltgaitim voull baw been o 3mall spark of cese tiny purtiele
of irem ewfer,

The o1) and wabes gecrmndnbad fr A2 -min vk Nsednr wao
the result of atepidig oF %iw cll magpryior 2 4oy8 bofers
e fire, Whem v mnik.vis gus from Ko, el) sopprdter
wab dedng vartad, 4be Ll aemil Bave ~fivpad sulfwient
rosistanos 40 zawse o Ligadd Inmmer ‘ Sk dra resuldding
in {te rupbure, disination nd (im,

[ sl - e
P A g veanlt of ‘br dime~tigriion v Yollowirg modificationg
' wore Acno te svold siviier roeddorts rrd Lhevs moasurey hove
boen offective .
-’ 1o Tha Por nmacactien of 420 isve? euatrol tadinge ves
‘ nofftica,

. T eemianr vor' Mensar spsiom wt mmaoved,

A soparats rent was pea/iAcd er ecth of thr il
soparators .

A oporate vemh 'npr provided fer tie Amaccipy (hillere
and purge Ons Chiliny,

3. The vold dmvulaiion sebaris] Wed «we Thernseols donded
vith & fuire resapcart resin, Also the imenlabiem wed
sotted vith comiit instend of Bitwen v vagihep
protesiion,
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