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EXPIGSLON TN UREA JCERTIL. LFR TwOPORL GHOMASAL g

A Cadl HLBNRY

ANTRODUCTION

Baaglaaesn raaks ve nae of tae peorst and most
deprived neturonr of cue vorid. It hLam heon ¢ food de-
ficit country or na~y yoars sud ~he zcuisness o the
problen has incroneed wita uc goo=th cr population at
an annual rate o! tires nercent., Yoarly rer capita in-
oome is about § 70, About twenty three niliion acres
is under cultivation. Floods affect & iLlird cf this
soresge ~ach yeer. 3ome au cau be anu is oropped up
to three times during « year but prouduction atill 4s
inadequete Lo meet :tota. food demands. Fertilizer use
is relstively new. During the 1962/63 orop year only
twenty seven thousaud tone of nutrient were used, Use
inoreased to over uue bunired i eeventy five vhousand
tons i 1972/75. Moro woul?l Luve teen usri if the fer-
tilizers had beon available, Lack ot foreign exchange,
decrcase in Aomestic production o1 foertilizers, inesde-~

quate transport fecilltios end aany other factors have

been responsible in the liritations in fertilizer use.

IRRSILIER INOUSTRY
There sre tour fertilizer production units 4in

Bangledesh. The plent at Pen~hugang produces both urea
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Gnd rmoMiWE SULPISLe " (e plant av Gheyams D proauces
ucees Two tmiple 6 'memioophsce plants e Jocated as
Ciitvegong, Tue ¥unchugan. urea Plaal projuceu ab atout
&7 percen. of ‘32 vreign co 210y of 106,00° tons firon
196< o 1970 hut paforuince Azcpped to 30 Lo &C percont
exter lideratioca. 'be H1in% now noels modernizaticn and
balancing, avu Teplacetant of some ol iuF worp ouy, seoctions,
The Ghoracal plant Raviur, uu arnual capacitly of 240,000
tcas was clcsed dovu Quring tra war of iiteretreon from 1970
when ecceptauce tes:a vere completed uatil August 1972 vhen
it wus reetartod. Frodnction hes bsea 80 to 8% percent
capacity for shoct-tine periods. Long opecrdlon heo not
been pocsidtle betause 91 peclhenicni Provlems and its effect-
ive cepaclit; L:a -ot acwr o obent 80 rerceat cof the rated
capacity. Ths auuirie -ouivol reom of the 2lant sufZered
a ssvere oxplogioa 1m Teplemder 197 when *ne plant was
being restorbed afies ¢ viunned overhaul., it rerained out
ol comwission for almosi a yeer for roplacenent ann instale
lation of the .ontrol roon €juipment ad instruments end
+-eonairuction of the contrci room buiiding. ‘The plant
Tosumed production in ihe midaie of June 1975. The pro-
duetion of triple supnr~nhesphate have not been very en-
couraging snd succeesful, The smaller Plant having a capa-
city of 32,000 toms per year was not aple to handie phos-
phate rock from Jordon beceuse of the high c¢hloride aontent
o1 the rock. Thersfore this vlant has been closed since

the triel runs in 19€H, as tya tyre of rock 1or wuich the

plant was uenipnsd, newoly, Fiorida rock phospbhate, could




not be procured, The larger plant hoving en amnual
eapacity of 120,000 toam, thouzha completad Jjust before
the wa :, started trivl pre iucticu .n Jun. 1974 and com-
sercial productiva in Eeptember after nimilar rock phos-
phate were cbtained trom Moroccu. indigenous production
of the four plants as well as jmports of fartilizers wro
Given in Tabdles,

Despitie tho triple superphosaphste plants et Chit-
Sagong, and in spite of the fiot that the larger plant
had deen in produotion since Bepteader laat year, most
of the phosphate fertilisers, as well as all potansh fer-
Silisere, are imported. Also prior to recommissioning
of the Uhorasal plant in 192 one-Luif or nore of toe
aitrogen fertiliter were imported. Almost all fertilie
ser 1s imported in linnd jute Lags, esither through the
poxt at Uhittageng or st Chelne, bovrever, in 1966, 10,000
toms of triple osunecphosphate was recsived ia bulk at
Chdstagong.

SNORABAL F1ANT

This paper is concerned with the explosior oi the
aamonia control room of the uhorasal fertiiiser plant in
September 197a,

Comstrucsion of the urea fertiliger plant at Ghora-
8sl was sterted in September 1967 ana the firwt test run
made in July 1970, The plant was designed and commissioned
by the Téyo Engineering Corporation and achieved design
comdisioms &f 600 metric toms of anhydrous ammomia and

11137 metvic sous of ures per day (340,000 at/yesr),
duriag she perforamce run from Auguat 21 - 27 1970,




The urea ijactory ir loca%ed on the Jdivrep vitalakhya
at Xbhanepur, 'nlasi., 1 *he dimircics uf bPoce: 'nd j= a
a2lf-suetain.ug comm Lty Viliwe woth Lusaing, schools,
4 shoppin; cenver, re~reati~ t.o5 o tien, L'ili1ti=8 apd
othar accommo.atiom.. ue« ad o, the persrnnsl perating the
plent. The fuct.ry c-veps rooual 4O acres ans csot T¢

53432 crores ($ <64 miiidon) at Y720 priced,

The amacoia-ur: o ; lent 18 completeiy sutomited and
has ome crmonim &ram with ‘w¢ romonas synihe.iy converters
B¢ ope urea truly sith tw: ures .;ptiaesil reactors. MNat-
ural gas frowm the {ivue as fie.d .18 pried tc the plant msaite
and 12 used an th¢ raw onteriel o :Le production nf ame
sonia synthesis gas w3 #ull ag 8 sour:e of power for ppe
orating ges vuroinm: wlich proaice the plant electrical needs,
The gas which 1 priru.i'y methras is couversed inte «
Rixture oF nitrcgeL +nd hydrogen in the nroper proportions
of purity for syntheriziwy to ammonia LY trestment in the
reforming wnd puritication ssctions of vhe armcuis plant.

A Tortion of tte cavben 12oxade nseded gs feed stook
for the production oi ursa 1- ooteimed from the reforaing
and buification 8teps Ywing sarsornia rrodustion. However,
additional carien ddoxice nust be obtnined 1a order to sat-
isfy the needt for ura- groduction, wuna this is angorbed
from flue gas leovin: tne reformers.

liquid snmonis and :srboon dioxide are reactod undex
pressure :in an autoclave te Lorm cmmonia carbemste wnich
dehydrates to fcrm ureu and wa.er, Several murification

steps are cruried o1l to sepernte an.. reprocesn the dis-

solved gsses and the uhiconverted smmouium carbamate from




She wrea selusien.

The Ohorasel pleat wes cemmitted %0 prodwess prilled
preduet with & 109 diurets (1ess Shen ). To meet Shie
requireasms, the urea solut.ca (7%%) 10 fi.8% vesoum ory-
stallised, then remelsed and conceatrated to adous 99.%%
before deing prilled iste & eeeliang tower sdbout 36 meters
in doight. Rxhoust faas provide air sevemeas up through
She Sower for sosliag and hardening of the prills moving
domwerd through the tower.

The prilis leaviag she tower are sereened to remove
Plus € nesh oversise materisl thea ecoled ia o rotary eocler
ead cemveyed o Bulk sterage or Airees to the bagging faei-~
11%y. A dchamidified sterage aree is provided for adius
90,000 metric %oms of dulk produst. The vagging fesility
bhas suffisieat capesity to dag three shifte peoduct ia twe
Shif%e of eperation aad has storage for 10,000 metrie tome
o2 begged produes. Prilled uwree 10 dagged 12 2% or % kg
polysthylene lined Jute dags shich are sealed by sewing
80skines. The pelyethyleas bag liners are preduced ia
the plaas,

m”.ih-thnmmum"Qdﬁw
Sy railway, ceestal saipe, o bamges frea the plant wharf,
A five mnile spur reilwey cemncets the plant dagging feeili-
ties with the Sengladesh reilvey aystea at Toagl where reil
shigneat is ccuveanient to meet seetions of Bangladesh ceast
of the Nralmeputear, Padma, ad She lower Noghma Rivers.
huaa-otomnnonu-um-m-unu
wnlesded, ferried asress the river, and relesded i rail
oars vith differens Wweet gauge.
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The plant output of bagged product can de loaded ca
‘barges or coastel shipa from docks comnected to the daggiag
facilities by a conveying system. HNowever, toe hamdliag st
the wharf needs improvement. The loading conveyer wm el
transfers the material from the wharf to the ship or dbarge
is not easily adjustable to make allowances iorcharges ia
the river level. Quite oftun bags saxe droken Lecause they
are alloved to fall several feet from the discharge ema eof
she ocuveyer to the deck of the barge being loaded rather
than saxing necessary adjustments to the coaveyer height
to prevent this fall.

Althougn the Ghorasal urea plaut satisfactorily pessed
the acceptance test in 1970, it has not performed wp %0 ez~
pectaticns simce that time. The plant was shut down during
the var 024 was not restarted until August 1972. Froduetion
was disappointing ana 1n May of 1973 the Tokyo Engineerisg
Corporation, Japan, vas given a technicsl assistamce eon~
trect to advise ip-plant operation. Operasion &% this plaat
is still ot acceptadle. The highest efficiency rates ob-
teined have been only 80 to 85 or capacity and these cenld
80t b mintained for extended periods decause of mechanisal
failuwes snd other troubles.

SONDIZIONS OF FPLANL
The oxplosion occurred when the plant was deing re-

started after a planned overhaul. At the tise of the o=~
plosioa, conditioa of the plants were as followss-
(a) In Urea Plant, Inmert Ges Generatiom Plast and

tve aumbers of Ures Boiler (13 Kg/em 20) were

Maning.
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(v) 1a Asmemia Plant, Inetrument Air Compreseor was

resning and the Auxiliary Boiler (100 Xg/en0)

wae under steas flushing operation at & prassure

of abous 60 Kg/om%G. \bowt 20 to 30 “ons per hour

stean was venting through temporary pipe installed

fer Shis purpose. The Auxilisries for the Boiler

0.g. Boiler Yeed Vater Pump Forced Draft Faa

(Turbine Driven) and Dearator were under normal

operation.

All the Ostalyst Vessels excapt Desuliurisstion Catalyst
Vessel o.g. 8¢ Reformer, 2nd Reformer, High Temperature Saift
Comverser, Low Teaperature Snifs Comverter and Msthametor were
sealed with Inners Ges at a pressure of sbout 1 %o & Kg/azc.
Phe Desulfurisetion Catalyst Veseel wes ecealed with Naturel Gas
st s pressure of sdout & Kduzc.

The temperature and pressure of Netural Ges at aiffereat
sestions of the plant were as follows at the time of explosiomi~
(a) Te Boileri- Fusl Reader Fressure was 27 w.’o. Pressure

18 refuced %0 7.0 Kg/0a°G and then %o abous 0.2 %o

O.Wuao.

(d) To Reformeri- Pusl NG Hesder pressure was sbout 27 !g/uzoo

Pressure s reduced to / Kg/0n’0 amd thes to about 0.2

%o 0.6 Kg/ca’a.

(e) To Power Plansi~ Fuel NG pressure was adbout 27 Wonzo.

Proesoure 1o reduced so adout 11 x;/a-"’o before wsing ia

She Twrdises. The correspondiag Semperature st differeat

Pressures of fuel NG were a8 givea delow!

1) 27 Xg/n’0 abeus 25%.

11) 7 xg/en®0 - ebous w‘&

144) 3 u‘uﬂ' o ebout
) ‘44,0 Kg/ea2u - abous 15%
0.2 « 0,6 “/0‘ 26 - shout 15%.




8
(4) The Waser Treatuent ilant and the Fower rleat were
running norsslly.
SROMELE OADSa

The cause of the accideat 1s not very mweh clear.

Poesidle causes may de any of the followings -

(a)

(»)

by explosive materials with a view %o eabotagiag

the plant.

astursl gas exploeion and Fatural Gae might have
come in Ammonia Coamtrol Room through Imstrumest

Air Lime. Natural Gas Line {n Power Plant has )]
Isser-oonaestion tnrough Valves with Iamuﬁt Ay
Line anu pressure of Natural Uas im thats lime wes

a7 ld-zc whereas Instruzent Air Pressure wes sdous
7 Ig/uzc. 1f somedody opens the valve of the Intere
cemnection Line, although the poseidility of whiedh is
Very very rare because this valve has not deea op-
orated since the inception of the facsory, Natural
Gas aight come through Ister-coanection im the Ia-
strument Air Line ana ultiantely im the Ammoaia Con-
trol Rooa shrough normai bleediag or Pnewmatiec las-

truseats and csuse explosion when scmedody lighted o

Batoh stick for smoking. The poseidilisy ef operatiag
the Iater-Comnection Valve is nil oxoept imteatiomal
opersting wvith a view So sadotage the plams.

MRACT OF Rcowony

As & result of the explosic) thecAmmonia Ceatrol Roes

a3d nost of the instrumenss inside t2s Comtrel Rooa were
dsmaged necessitating total replucement of the instruments.

g s

e o
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Four people were kiiled and rdout eisven others were in-

Jured. Some of them have bLeen incupscitated. The l'lansg
Temained 1400 srom 11 SepSemder 1974 to 12 Juma 197%,
during vhieh period the new Ammomia Comtro’ Hcom wes con-
structed, instruments imported end erected. The followinmy,
costns ware involved in *he process:-
(a) the coes of Coutrol Room T 0.1C millios
(v) 008t of imstruments ead service charge ™ 4Omillice
provided aa UNDP grans.
During the peried ia wrich Shis wes veiag done the
Plaat suffered a less of 250 Shousand Sous of produwetion,
I8 would have produced as lesst 1.29 nilliom tuas of food
GPaias the oSt of which at the thea imtermatiosal price
would have been about 7X 5 hundred million. Thus She lose
$¢ the aational ecomomy ineluding less of produstion sad
e depreeiasion of the leats smeusted to T™X 525 million
besides the cost of replesement ama recoastructiona ¢f the
Coatrol Roea.

[AEYITLIIE MEASURN

In esder %0 preveat resurrence of sweh explosion ia

future shother due S0 %eehnieal or other Seasens the feli-

owing remedial seticas have Deon Sakens-

(0) Inver-cemmection detwesn Matursl Yas Line esd Isetre-
8088 Alr Line ia Jas console unit of Fower Pleat has beem
reBoved amd ia ether plans aise where diree$ inter-
Scansetions were net there dut provisiea fer Seaperery
‘eameotions with rudber hose were thore, have also
beea remeved pernsacatly.

() BSesurity measures have deca tightensd. During eateriag




srl 19svin< the factary premises, physical check-

inz are taing done of ail the employees and orf-
leers of tka factory.

(e) Fatonl of ‘ear ~4ts I5aff havya Yean mn’ - gore fre-
qus.t inerido the Plant,

(d)  All ca~loyees nermanent and vontracfcr's Labcurs
of the ficuury nave been provided with tokers ana
14 tity cnxdr for their identificetaion,

(e) K.l.1. reccmneniations ebout security of this fact-
ory w.ich were not implemonted previously heve deen
taken up and wcrk aiready been started/going to de
start.d very soon,

(£) All tLo employees o: the factory huve been motivated
to check 10r themseives any suspieious aovement of
any personnel inside the plamt.

(g) Saocking stcrped in Comtroi Rooms.

SOUCLUS.LCN

TL s expliosion at the 2orasal Fertil. er plaat shook
She entire economy o1 bsangladesh. The real cause 18 a aystery
SLOUgh vidisu uppdrs wu su ualdl; auy technical ressen. But
its reccastructicn was difficuls. Equaliy difficult was the
availability of foreign exchange for replacemsats, ovea
though these were msde availadle on greamts. There was sz
ageaising delay of seversl months before these were made
svailadle. HNowever, the Govermmeat is loocking forward to
e pericd of prolonged operatiom of tne plaat followiag the
burial of the dedris and the loss the couatry suffered.









