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INTRODUCTION;
Agriculture is the dowinant sector of Bangladesh eccmouiy, providing

more than 75% of the employment of the active population and contri-
buting to 90% of the Foreign Exchange eamings.,

Bangladesh is a most densely populated country with density of 2030
per square mile. The population of the country estimated at 90
Million at the annual growth of 2.#, higher than the average growth
of rate of food production of 2,1% per annum. To resist food import
which consumes large amount of hard eamed Foreign-exchange, the
government has taken a massive programme for increasing the food
production., The production and consumption of fertilizer has becn
the mair issue of the progremme for increasing the agricultural

product,

The totzl area of the country is 54 thousand square miles or 35,5
million acres of which 22.5 million acres are under cultivation,

In view of tte limitation of expanding the area under cultivation,
expansion of the agriculture holds the potential for increasing the
agricultural production. The fertilizer use as weil as ylelcd of
paddy per acre in EBangladesh is much lower than most of the countries
in Asia though fertilizer was first introduced as early as in 1951-52,
with ammonium sulphate in the country. Therefore, fertilizer can
play a vital role in increasing agricultural production aiming at
self-sufficiency in food., Fertilizer dewand was sharply increased
vith the introduction of High Yielding Variety of Rice in 1966-67,

In 1980-81 fertilizer consuaption recorded its ever highest figure
at 875 thousand tona with the increase of 3,7€ over the previous
year, The Pertilizer consuwption i3 shown in the figure-I.

Fortunately Bangladesh is well endowed with Natural Gas, the best
rav material for the production of Ammonia Fertilizer. So far 9(nine)
gas fields onshore and onn in the offshore Xutubia have been discover-
ed in the eastern zone. The current reserves and other specifics

of the gas fileld are shcwn in Table-T,
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Ges consumption during the fixcal year was arcund 130 MMCFD but

by the end of the current fixcal vear it is expected to shoot up

by more than 50% to around 220 MMCFD, mainly on account of higher
consumptic: of power, fertilizer and other industries. By the end
of 1989 zas consumption is expected to rise to 550 MMCFD and will
g0 a long awvay towards substitution of imported fuel and saving

of Foreign-exchange. The government has given high priority to

the development of indegenocus Natural Gas resources to reduce the
country dependence on imported energy. The gas consumption pattem

is as given in the following table-II,

FERTILIZEF PLANTS IN BANGLADESH:

The first Fertilizer plant in the country was put on stream in
November, 1961 and by the time we have more S(five) fertilizer
Plants in the country and except Zia Fertilizer Company Ltd., the
other facturies were constructed on Tura Key basis by the For:ign
General Contractors. The particulars of chose are shown in table-

III and V.

Out of the experience from these factories the following points

may be mentioned here to share the same by all.

(A) CAEACITY UTILIZATICN;
The capacity utilization in our plant varies from 60 to 805. The
performance is dependent on several factors like age, size, feed-
stock, process, product, utility facilities, training concert and
Managerial capacity etc and more important on the reliability
features of plant and equipment, The plants in the under developed
countries are mostly constructed on Turmn-Key basis. The contractors
are given the free hand to select the plant equipment-clients fully
depend on the goodwill of the contractors. Modermn plants with the
latest technology are nomally imported without due consgideration

of the maintenance of the same. With the technology development,




(B)

maintenance philosophy is also changed but unfortunately that
point is not teken into consideration. In our case that is the
main constraint of capacity utilization. A brief analysis of the
loss of stream days in case of Urea Fertilizer Factory Limited,
Ghorasal, Dacca is shown in table-V (a, b & c). It will be seen
that the main cause of loss of production is the break down of
machinery and faillure f Instruments. The modern thought of con-
tinuous run of single train ampmonia plants came into being with
the introduction of Preventive/Perdictive maintenance which we
lag very much, The correct assessment of the op¢ rating and mecha-
nical condition of the machine to plan the malnivenance only when
a need 1s indicated has become pussible mainly due to the develop-
ment of sophisticated diagnostic aids. Thus the developing coun-
tries should consider hiring of the latest concept of the mainten-
ance technology along with the modern fertilizer plants.

The developing countries can not aford to be guinea-pigs for
engineering fims for untried design or equipments, It is
preferable to adopt proven process and use proven equipment
instead of experimenting with newver processess. In this respect
the dev.loping comtries may share the valuable experience
through a centrally organised data bank, The question of main.
taining uniformity in plant capacity and selection of vendors
for the proven equipments may alsc Le given due consideration

to avail the benefit of low invantory level for costly spares,

NT_CORST :
It 1s obmerved tuat almost all plants inherit certain short
comings of varying degree from the design stage. Even a well
designed plant may need periodic modificatioms to give good
performancs onr a sustained basis. Ghorasal Fertilizer Plant suf
suffers utilicvy conetraints which are taken care of in thre
Rehabilitation Scheme¢ in 1983-8+. Normally excess capacity

i1s required to take care of the future increase of utility
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consumption with the ageing of the factory. In developing
countries where plant oreration can never be as closely
mcnitcred and controlled as in industrially more advanced
countries the utilities consumptio. ratio should be consider-

ed slightly in higher side at the design stage.

3oth the Cooling Towers (one in Urea and the other in Ammonia)
will be extended by more 7 cells with the addition of one DM
Unit and package Boiler with a view to maximising the capacity

utilization,

Besides design constraints, all the plants need some changes
for improving their performance. The timely innovations help
the plants mainf{ain consistently high level of performance.
Effluent disposal is one of such innovations, UFFL suffered
three total shutdown on -ii e occasions because of effluent
disposal system, As no:i'if uisut disposal of the same was in
grass-root stage of the plist much innovation had to be made

to approach zero discharge of hamful water effluent.

Switching over from the conventional chrome treatment to non-
chroee treatment of the open type circulating Cooling Water
system maj also be nentioned as an improvement so far pollution
i3 concemed. Initially both the Cooling Towers were on Chrome
treatment but in October-November, 1980 Urea Cooling Water System
was changed to non-chrome treatment from Kurita Water Industries,

Japan and the effect 1s in no way inferior to Chrome Treatment,
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! -6 (TARLE.T)

NATURAL GAS LSRVTS IN BANGLADESH
AND THRTR CHEMTICAT, COMPOSITION

A . Cnha- |Oylhet|faila-|Aashid-|fabi-|Titas|Bakh |Cemu-|futu-|Zegur
| Tields tak stila | pur ganj rabad|tang [bdia [ran]
“roven Reser- 0, 0,28- 0.60 1.06 1,25 2.25 2.78- 0,93 1.0 (.25
v2s in tnef 0.L3 3.70
Jiscounted
;ﬁsggggs a5 0,020 0.249 0.60 1.06 1.23% 0.031 3.70 0.230 1.20 0,25
30, 1981 ’
late of
COnsum“tion 000021 000070 hd - 000071+5 00033)'"1 - - i -
1980-81 . _
¥n, of Years
railable for 9.6 36Yrs. Un- Im-  166Yprs 61Yrs Un- Untap-Untap- Unta
consunption* Yrs, approx tapped tapped tap- ped ped rred
based on approx. ped
1CR0-81
>ondensate
recovery Trace 3.4 13.20 0.30 0,05 1.5 2.20 Trace Trace -
»t1/mmef
Trace
“alorific 4097 1052 1052 101 1020 1036 1922 - 10k} -

i1’ue 3ross
Stu/oft

Thoesinleal
lobiosit]
Methane % 99.05 96.26 95.7 98,02 97.8 58.8 94,3 96,94 95,72 -
Zthane % o024 1,99 2.6 1.2 1. 1.7 3. 1,70 2.87 -
Propane % - 0.1+ 0.9 0.2 - o4+ 0.8 0.4 0.67 -
‘Butarie % - 0.32 0.k 0.1 - 0.5 0.6 1,01 0.31 -
Nitrogen % 0.67 0,98 0.2 0.29 0.7 0.3 oM 0.8 0.365 -
~arbon -
Dioxide i Ood"’ 093," O.2 0.05 - 0.3 0.5 0.3) O.%S -
T ey 1959 1957 1962 1360 1962 1962 1968 1969 1977

12

ote : tnef - Trillion Feet - 19

bbl - American Barrel

mmcf - 106 cft

btu 3ritish Thermal Unit




( TABLE.II)

The g=s consumntion pattern is as given in the following table:

~ Gas consump-| Gas consump-| Gas consump-
Category of tion 19 q-go tion 1980-51 tion 1984_-3%9
consumers L !n!gED 11 MMQFD E
A, FUEL SUB TITUTION:
i) Fower k5.5 35 80 3k 179 33
ii1) Industries 18 14 27 11 122 22
ii1) Commercial c
Unit L 3 10 L 31 c.8
“v) Hkesidents € .5 5 11 5 23 L,2
Sub-Total - & : 7N 57 128 oy 355 6%

March'81_ (61%)

B. FOX FiRTILIZER PRODUCTION;

i) Fenchuganj 20 20 20

i1) Ghoraeal 36’ Lo 4

1i1) Ashugan} - 5C 50

iv) Chittagong - - 59

v) Folash - - --'22 ) L

Sub-Total-B 56 43 110 46 189 35

(39%) L

TOTAL ) T

ALl. CATEGORIES 130 100 218 100 5LY 100

—— —— —— -




{TABLE_TIT)

The Installed Capacity of the plants already installed
and also under implementation and planning as follows:-

S1, Name of enter=| stalled Year of

* Product Raw General Con-

No, prises/Project capacity commi s
P or year Material |/ ;4.0 | tractar.

M, T,)

1. Natural Gas ' (Natural Gai M/s. Kobe Steel
Fertilizer Urea 1,06,000 | €20 milli-j o0, Ltd., & M/s,
Factory on Cft/day Mitsubishi
(NGFF)  Sylhet (Turn Key)

2. Ammonium Suls | Aamon-
ghats plant | ium Suld 12,000 | jmPorted M/s, Mitsubishi
tasp) Sylhet | phate hur & 1969 (Tarm Kev)

m Key
onia
_ from NGFF '

3. Triple Super Imported M/s. Technioue
Phosphate , Raw sul- . -
Plant(I), - T.S.Pg 324000 | Shur and |1978 %%u”r}“kel;‘)""“
Chittagong ck

phospates

4. Triple Super Imported |
Phospates v Raw sul- | M/s., Hitachi
Plant (II),  T.S.P§ 1,20,000 hur and 1 ygm, Zosen, Japan,
Chittagong ‘ 2k : (Tum Key) '

. i Phospates I

5. Urea Fertilize | Natural Gak M/s, Toyo Engin-
Factory, Ghorai Urea | 3,40,000 | @3 p1111L1970 eéring gorp.“
sal, Dacca. | ] on CFT/day} Japan (Turn ﬁey)

6. F;ia | g::ﬁgais !Prod. %ﬁs. Fos;eg

ertilizer December, Vheeler O.
Chemical Co,, | UF®® | 528,000 ) millicn "0°? (Cost Plus fee)
Comilla. o 1981

7. Polash Urea T
Fertilizer g::%;g%

Factory{ | Urea 1,00,000 | "41110nm Chinese Govt,
Ghorasal, 5 Crt. day assisted,

8. Chittagong |
Urea Ferti- ! 5.61.000 g::ural
lizer | Urea LA
Pactory. !




{ TABLE_TIV)

Frocesses and other basic data of Urea

Fertilizer Plants in Bangladesh

: N. Go Fo F. Uo FOF. G. Z.F.C,C.
Reforming Steam Reforming Steam Reforming| Steam Reforming
(Gas Section - Chemico, USA . '
20, Recovery Potassium Car- ! Giammarco
2 bonate Soluti n " Vetrocoke . Benfield
| X T ,
Chemico T.E.C, Similar
Ammoria Syn- (350/360 Kg/Cm°G) | to Kellog Uhde
thesis (130-340
! Kg/Cm<G) ;
‘Trea Syn- Chemico (Tocal . Mitsui Koatsu
;hesisyn . Gas Recycle) with = Total Recycle-C' Stami Carbon
* . MEA Solution f .
+ater §:£3§:r:§§eztd Japan Organo : Belco, USA
System : ‘) Co,, Ltd. " Cooling Tower
Tapan. (Paharpur, India)
=lectric © 24 MW Captive 1) 13 MW Captive
fawer . (with one stand- 16 MW Captive - Power for essen-
, ?y gsgerator of ! tial services,
12 11) § MV Natura
! : National Power

for other usmes

: I
Prod, Gtorage i

Capacity, : :
1) Ammonia . 1000,000 M.T, . 750x2 M.T 2 10,000 M.T.
Tank, at low press, , at 23Kg/Cm“G at ambient temp,
r (Vijoy tank vessel,)
India
11 ) Urea ;
1. Losse | 30,000 M.T 42,000 M.T 40,000 M,T
2, Bagged ! 2,000 M.T i 8,000 M.T 8,000 M,T
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Ullisn FoKTILIZER FACTORY LIFITYD,

GHORASAL, Dv.CCA

SN T o
PV .Y P‘...'.'J...;u

LT
DCWNTI ML

ANALYUTS

(Year ended June '3C)

(TABLE-V)(a)

Unit : Davs,

g .r.)

= cau:e; 1681-82| 1680-5i [1579-8C [1978-79 ]1977-7811976-77f7 975-7
Moy Usto :
- Dgc.}81 | l;;
*. Hreakdown of )3 gn 19.39 1L.52  25.85  16.77 17.30 29.08
“.zchirery
“orrosion/ - 1.29 1.8 2,79 22,8 1541 B,5C
rrosion -
bLlect.Ustri- - - 2.36 2.81 7.08 0.23  39.5%
butiun. ’
e =l=c Fow
2. Captive - - 18.63 0.5 31.96 L .81
1) o 0.31 : 3N 1687 : :
7. Instrument 13.00 11,0 15,69 5.61 30,16  21.61 23,94
€. Failure of |
pipe joints - - 0.58 - 1,231 L .Lb 3.28
7. Facking Fzilure - 0.12 9.40 - - - -
2, Frocess Cperat- - 1 b L .0
icnal problem 0.22 20.20 22.29 0.t .05
9. Shortfall of - - - - - -
spares & other ’
production
10, Shortfall of
raw material 3039 1078 2‘*079 - 2.25 9058
‘1, Fouling of Heat ’
i2. Unforseen - - - 3.83 - - -
©i. Any other reason:
1, Perscanel/ _ - - - _ -
Labour
i1) Off take of _ . _ - - - -
product .
ed Manpower. ‘
Totel loss (days) 959 L7 89 91 143 66 120
snnual Turm around U1 66 - 20 60 77 -
srand Total loss 100 113 89 111 202 143 120
stream cays 8. 252 276 254 162 222 L5
rod. per Stream a3 q74 Q30 930 932 937 934
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(TABLE.V) (b)

BRIEF DESCRIPTION THE CAUSES
LESS STREAM DAYS

OR Ca DO
FY Machinery Corrosion/eresion Remarks
1981-82 1) B§°°k°gi gf-sghth Manufacturers
stage tlade o e
gzgt?aa) Air Turvo Blower expert needed
11) Turbine thrust
bearing failure
of RIS for four
tixes -
1980-81 1) Thrust bearing 1) Sight glass failvre of
failure of RIB HPD - tube leakage of
Ammonia Preheater -crack
11) G‘"g{“" ot iage in boiler fsed water
oA ger line - tube failure of
of bo . syn. Gas after cooler.
i) Ra’"al bearing 1) Body leakage from
1979-80 (High temp.) of HPD,
002 Booster Compr.
197879 1) Coupling failure of 1) ©.V. Reboiler's vapour
G.V. Solution Pump. line leakage.
11) Governor 8robleu of 11) Ammonia piping leakage
Syn. Gas Compressor in Urea Plant
i) Thrust bearing 1) Tube leakage of G.V,
1977-78 failure of CO, Solution Heat Exchangers
Booster Compr, Prozess Gas Reboiler and
11) Thrust bear%;g Syn., Gas Compr. Inter cooler.
failure of .
17697 1) Methanator outlet gas line
leakage - Ammonia preheater
11) Ammonia header in Urea Plant.
1975-76 1) Thrust bearing
1) Carbamate return line
failure of RIB. ’ cracked.
11) High temp. of

metallic vacking
of C02 maln compr,
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BRIEF DESCRIPTION OF THE CAUSES
F LESS STrREAM DAYS

CAUSES 1

(TABLE-YV)(g)

Instruments

Process & Cperation| Remarks

1981-82
{upto
Dec.'831)

11)

Overspeed trip of RIB & FIF,

Cable failure of solencid
valves in process air line
to 2FF,

1980-81 1)

11)

1131)

Closure of N.G. emergency 1)

valve,

FIF tripped due to wrong
signal of low lub o0il press.

Overspeed of RIB,

Blockage of Ammonia
Preheater pipings
in Uprea.

1979-80 1)

11)

111)

Breskage of air filter 1)

conngcted to control valve,
Wrong press. signal of fuel

Failure of Askania controller
the Syn. Gas turbine steam
extraction line.

Mild explosion in

the duct of Auxiliary
Boiler while firing
the same.

1978-79 1)

Extra low level sgignal for
RTB economize

1977-78 1)

11)

141)

RTB inlet steam rress (extra low)

Extra low drum level of Auxiliary
Boiler,

Extra low Instrument Air Press,

i) Carry over of
G.V, solution
to MIH,

1)
11)

1976-77

Failure of PCV in Rea Reactor.
Low Ing*rument Air Press.

1975-76 1)

11)

Gas Turbine No.2 (GTG No.2)
tripped due to turbire exhaust
temperature high (wrong signal)

Hyper compressor inlet steam
pressure extra low (wrong signal).







