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INTRODUCTION:

Agriculture i s  the dominant sector of Bangladesh economy, providing 

more than 75?» o f the employment of the active population and contri

buting to 909C of the Foreign Exchange earnings.

Bangladesh is  a most densely populated country with density o f 2030 

per square mile. The population of the country estimated at 90 

M illion at the annual growth of 2.5S, higher than the average growth 

o f rate o f food production of 2.1% per annum. To res ist food import 

which consumes large amount o f hard earned Foreign-exchange, the 

government has taken a massive programme for increasing the food 

production. The production and consumption o f fe r t i l iz e r  has been 

the main issue o f the progrEmme fo r increasing the agricultural 

product.

The total area o f the country is  5*+ thousand square miles or 35.5 

million acres of which 22.5 m illion acres are under cultivation.

In view of the lim itation o f expanding the area under cultivation, 

expansion of the agriculture holds the potential fo r increasing the 

agricultural production. The fe r t i l iz e r  use as well as yield of 

paddy per acre in Bangladesh is  much lower than most of the countries 

in Asia though fe r t i l iz e r  was f i r s t  introduced as early as In 1951-52, 

with ammonium sulphate in the country. Therefore, fe r t i l iz e r  can 

play a v ita l role in increasing agricultural production aiming at 

se lf-su ffic iency  in food. F e rt iliz e r  demand was sharply increased 

with the introduction o f High Yielding Variety of Rice in 1966-67.

In 1980-81 f e r t i l iz e r  consumption recorded it s  ever highest figure  

at 875 thousand tens with the increase o f 3 .73C over the previous 

year. The F e rt i liz e r  consumption is  shown in the f ig u re -I .

Fortunately Bangladesh is  well endowed with Natural Gas, the best 

raw material fo r the production of Ammonia F e rt i liz e r . So fa r  9(nine) 

gas fie ld s  onshore and one in the offshore Xutubia have been discover

ed in the eastern zone. The current reserves and other specifics  

of the gas f ie ld  are shewn in Table-J.
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Gc.s consumption during the fisc a l year was around 130 MMCFD but 

by the end of the current fis c a l year i t  is  expected to shoot up 

by more than 50?» to around 220 MMCFD, mainly on account of higher 

consumption of power, fe r t i l iz e r  and other industries. By the end 

of 1985 gas consumption is  expected to rise  to 550 MMCFD and w ill  

go a long away towards' substitution o f imported fuel and saving 

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

the development o f indegenous Natural Gas resources to reduce the 

country dependence on imported energy. The gas consumption pattern 

is  as given in the following ta b le -I I .

FERTILIZE? PLANTS IN BANGLADESH;

The f i r s t  F e rt iliz e r  plant in the country was put on stream in 

November, 1961 and by the time we have more 5 (fiv e ) f e r t i l iz e r  

Plants in the country and except Zia F e rt i liz e r  Company Ltd., the 

other factories were constructed on Turn Key basis by the Foreign 

General Contractors. The particulars of chose are shown in tab le - 

TTT and TV.

Out of the experience from these factories the following points 

may be mentioned here to share the same by a l l .

(A ) CAFACITY UTILIZATION:

The capacity utilization  in our plant varies from 60 to 8o£. The 

performance is  dependent on several factors lik e  age, size, feed

stock, process, product, u t ility  fa c i l i t ie s ,  training concept and 

Managerial capacity etc and more important on the re lia b ility  

features of plant and equipment. The plants in the under developed 

countries are mostly constructed on Turn-Key basis. The contractors 

are given the free hand to select the plant equipment-clients fu lly  

depend on the goodwill of the contractors. Modem plants with the 

latest technology are normally imported without due consideration 

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



maintenance philosophy is  also changed but unfortunately that 

point is  not taken into consideration. In our case that is  the 

main constraint of capacity u tiliza tion . A b r ie f  analysis o f the 

loss of stream days in case of Urea F e rt i liz e r  Factory Limited, 

Ghorasal, Dacca is  shown in table-V (a , b 4 c ).  It  w ill be seen 

that the main cause of loss of production is  the break down of 

machinery and fa ilu re  f  Instruments. The modem thought of con

tinuous run o f single train ammonia plants came into being with 

the introduction of Preventive/Perdictive maintenance which we 

lag very much. The correct assessment o f the operating and mecha

n ical condition of the machine to plan the maintenance only when 

a need is  indicated has become possible mainly due to the develop

ment of sophisticated diagnostic aids. Thus the developing coun

tries  should consider hiring o f the la te s t  concept o f the mainten

ance technology along with the modern fe r t i l iz e r  plants.

The developing countries can not aford to be guinea-pigs fo r  

engineering firms fo r untried design or equipments. It  is  

preferable to adopt proven process and use proven equipment 

instead o f experimenting with newer processess. In this respect 

the developing countries may share the valuable experience 

through a centrally organised data bank. The question o f main

taining uniformity in plant capacity and selection o f vendors 

fo r the proven equipments may also be given due consideration 

to avail the benefit o f low inventory level fo r costly spares.

(B ) REMOVAL OF PI ANT CONSTRAINTS;

It  Is obmerved that almost a l l  plants inherit certain short 

comings of varying degree from the design stage. Even a well 

designed plant may need periodic modifications to give good 

performance on a sustained basis . Ghorasal F e rt ilize r  Plant suf 

suffers u t ility  constraints which are taken care of in the 

Rehabilitation Scheme in 1983-8’4» Normally excess capacity 

is  required to take care of the future Increase of u t ility
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consumption w ith the ageing o f  the fa c t o r y .  In developing 

c o u n tr ie s  where p la n t o p eration  can n ever be as c lo s e ly  

monitored and c o n tro lle d  as in in d u s t r ia l ly  more advanced 

c o u n tr ie s  the u t i l i t i e s  consumption r a t io  should be co n sid e r

ed s l i g h t l y  in  h igh er s id e  a t  the design s ta g e .

iioth the Cooling Towers (one in  Urea and the oth er in  Ammonia) 

w i l l  be extended by more n c e l l s  w ith the a d d ition  o f  one DM 

U nit and package B o ile r  w ith  a view  to  maximising the ca p a c ity  

u t i l i z a t i o n .

B esid es design c o n s tr a in ts , a l l  the p la n ts  need some changes 

fo r  im proving th e ir  perform ance. The tim ely  in n ovation s help  

the p la n ts  m aintain c o n s is te n tly  high le v e l  o f perfonnance. 

E ff lu e n t  d isp o sa l i s  one o f  such in n o v a tio n s. UFFL s u ffe re d  

th ree  t o t a l  shutdown or th occasio n s because o f  e f f lu e n t  

d is p o s a l system . As novM^.£ e&o-ut d is p o s a l o f  the same was in 

g r a s s -r o o t  stage  o f  the p ls n t  much in n ovation  had to  be made 

to  approach zero  d isch arge  o f  harmful w ater e f f lu e n t .

Sw itching over from the con ven tion al chrome treatm ent to  non- 

chrome treatm en t o f  the open type c ir c u la t in g  Cooling Water 

system may a ls o  be mentioned as an improvement so f a r  p o llu t io n  

i s  concerned. I n i t i a l l y  both the C ooling Towers were on Chrome 

treatm ent but in  October-November, 1980 Urea Cooling Water System 

was changed to  non-chrome treatm ent from K u rita  Water In d u s tr ie s , 

Japan and the e f f e c t  i s  in no way in f e r i o r  to  Chrome Treatm ent.
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( TAT* LE. I )

NATURAL GAG HRRGRVRG IN BANGLADESH 
aND TU17 TH GHRMTCh L C0MP0GITT3N

Chha- G y l h e t T a i l a - R ashid- R a b i - T i  t a s Bakh Genu- f'litU-
tak s t i l a pur ga n j rabad tang b d i a

r roven Reser
ves in tncf

O.OL 0 .23 -
0 .L3

0.60 1 .06 1 .26 2.25  2 .73 - 
3.70

0.03 1 .0 c .25

Discounted 
Reserves as 
on June 
30, 1981

0.020 0 . 2L9 0.60 1 .06 1.23^ 0.031 3.70 0.030 1.00 0.25

Rate o f  
Consumption 

1980-81
0.0021 0.0070

*
- 0 . 007^5 0 . 033^1 - - - -

*■0 . o f Years 
i/ a ila b le  for  
..•on sumption* 
based on 
198O-8I

9.6
Y rs .

approx

36Y r s . 
approx

•

Un
tapped

Un-
tappec

l 6 6 Y p s 61Yrs Un
tap
ped

Untap
ped

-Un tap
ped

Unta
pped

Condensate
recovery
bb-l/mmcf
Trace

Trace 10.00 0.30 0.05 1 .5  2.00 Trace Trace -

C a lo ri f ic  
va’ ue Gross 
btu/o ft

1007 1052 1052 101L 1020 1036 1022 - 10L3 -

c c a l  
Cor. l~ o s i t ion

Methane % 99.05 96.26 9 5.7 98.02 97.8 98.8 9L .3 96. 9̂ 95.72 -

Ethane % 0 .2»+ 1.99 2.6 1 .2 1.5 1.7 3 > 1.70 2.87 -

Propane %
*

0 . 1L 0.9 0.2 - 0 .1+ 0.8 0 . 1L 0.67 -

Butane % - 0.32 0 .L 0.1 - 0.5  0.6 1 .01 0.31 -

Nitrogen % 0.67 O.98 0.2 0.25 0.7 0.3 0 .L 0.86 0.365 -

Carbon 
Cloxide > o.ou 0 . 3W 0.2 0.05 - 0.3 0.5 0.35 0.065 -

Tear o f 
Discovery 1959 1955 1962 I 960 1962 1962 1968 1969 1977

Cote : tncf - T r i l l io n  Fee t -  1012

b b l -  American B a r re l  

mmcf - 1 0 ^  e f t

b t u  -  B r i t i s h  Thermal U nit
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jLJAB LE-XI)

The gas consumption p a ttern  i s  as given  in the fo llo w in g  ta b le :

Category o f Gas consump- 
t io n  1070-80

Gas consump
tio n  1080-81

Gas consump- 
tio n  108^-85con sumers MMGFD r * MMCFD 1 i ____ KKCFD ¡ %

A. FUEL SUB TITUTION »

I

i ) Power W5 .5 35 80 3^ 179 33

i i ) In d u str ie s 18 1L 27 11 122 22

i i i  ) Commercial
Unit L 3 10 L 31 5 .8

:.v ) Re si dents 6 .5 5 11 5 23 U.2

Sub -T o ta l -  *  : 7h 57 128 
____ M arch'81

5U
(6 1 0 )

355 65

B - FOR FERTILIZER PRODUCTION •
X .

i ) Fenchuganj 20 20 20

i i ) Ghoras3! 36 ' UO

i i i ) Ashuganj - 50 50

i v ) Chittagong - - 55

v ) Polash - - 22

Sub-Tojtal-B 56 *♦3 110
(3# )

V6 189 35

TOTAL

130  100 238 100 5UUall categories 100
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( T fv B L E - .H I  )

The In s ta lle d  Capacity o f the p lan ts already in s ta lle d  
and a lso  under implementation and planning as fo llo w s :-

S I . Name o f en ter- 
No. prises/P roJect Product In s ta lle d  

ca p a city  
per year 
TM.T.)

Raw
M aterial

Year o f 
commiss
ioning

General Con
tra cte r  •

1 . Natural Gas 
F e r t i l iz e r  
Factory 
(NGFF) S ylh et

Urea 1 , 06,000
N atural Ga, 
#20 m i l l i 
on Cft/day 1962

M/s. Kobe S te e l 
L td ., 4 M/s. 
M itsubishi 
(Turn Key)

2 • Ammonium Sul* 
phate p lan t 
(ASP) Sylhet

Ammon
ium Si 
phate

12,000 Imported 
Raw su l
phur ft 
Ammonia 
from NGFF

1969
M/s. M itsubishi

(Turn Key)
1

3 . T rip le Super 
Phosphate 
P la n t(I) , 
Chittagong

T.S.P, .32,000
Imported 
Raw su l
phur and 
Rock
phospates

1978
M/s. Technique 
Chemie, France 
CRirn key)

W. T rip le Super 
Phospates 
P lan t ( I I ) ,  
Chittagong

T.S.P< 1,20,000

Imported 
Raw su l
phur and 
Rock
Phospates

197W
M/s. H itachi 
Zosen, Japan,
(Turn Key)

5 . Urea F e r t i l iz e !  
F actory, Ghorar; 
s a l .  Dacca.

Urea 3, Wo,000 Natural Ga 
§  39 m i l l i 
on CFT/day

s
-1970

M/s. Toyo Engin
eering C orp., 
Japan (Turn Key)

6 . Z ia
F e r t i l iz e r  
Chemical C o., 
Com llla.

Urea 5,28,000

Natural 
Gas # W5 
m illio n  
Cft/day

Prod.
December

1981'  >

M/s. F oster 
« '.Vheeler ft C o ., 

(Cost Plus fe e )

7 . Polash Urea 
F e r t i l iz e r  
F actory. 
Ghorasal.

Urea 1,00,000
Natural 
Gas #22 
m illio n  
C ft,d ay

Chinese Govt, 
a s s is te d .

8. Chittagong I 
Urea F a r t i-  ! 
l i z e r  Urea 
F actory. :

5 f6 i,ooo
Natural
Gas
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( TAB L L -IV )

Processes and other basic data o f Urea 

F e rt iliz e r  Plants in Bangladesh

N. G. F. F. U. F .P. G. I Z.F,C.C.

Heforrai ng 
(Gas Section

Steam Reforming 
Chemico, USA

Steam Reforming j
1

Steam Reforming

CO2 Recovery Potassium Car
bonate Solution

Giammarco
Vetrocoke Htenfield

Ammonia Syn
thesis

Chemico -  
050/360 Kg/CnTG)

T.E.C. Sim ilar 
to Kellog 
( 130-lWO 
Kg/Cm^)

Uhde

7rea Syn- 
Thesis

Chemico (Tocal 
Gas Recycle) with 
MEA Solution

Mitsui Koatsu 
Total Recycle-C: Stami Carbon

<ater
System

Kurita Water 
Industries Ltd., 
Japan.

Japan Organ0 
Co. | Ltd*

Belco, USA 
Cooling Tower 
(Paharpur, Ind ia )

e lectric  
f owe r

|

2b MW Captive 
(with one stand
by Generator of 

. 12 MW)

i

i )  13 MW Captive
16 MW Captive Power fo r essen

t ia l services.
, i i )  5 MW Natural 
■ National Power 

fo r  other uses

Prod. Storage 
Capacity.

1) Ammonia 
Tank.

i l ) Urea
1. Losse |
2 . Bagged :

i
I
I

1000.000 M.T.
at low press. |

30.000 M.T
2,000 M.T j

750x2 M.T _ 
at 23Kg/CnTG

1+2,000 M.T 
8,000 M.T

10,000 M.T. 
at ambient temp, 
(V ijoy tank v e s se l,)  

India

1+0,000 M.T 
8,000 M.T
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UlüVi t!'li Kl'i Li Oli it r/iL-'-'AI
GH0RA3AL, EV.CCA (TABLE-V ) (a )

YEAlfrfISE DC'.iNTIME ANALYSTo 

(Year ended June '30)

Unit : Davs.

* A' ‘ • Causes 1981-82 
Upto 
Dee.«81

1980-Si 1 9 7 9 -8 0 1 9 7 8 -7 9 1 9 7 7 -7 5 ~ p  9 7 6 -7 7

J_____
1 9 7 5 -7 6

A • Breakdown of 
Machinery > 0 .6 7 1 9 .3 9 1 V .5 2 2 5 .8 5 1 6 .7 7 1 7 .3 0 2 9 .0 8

Corrosion /  
rrosion - 1 0 .3 9 1.81+ 7 .7 9 22.81+ 1 5 .M 8 .5 0

- * L le c t .H s t r i -  
butiun .

- - 2 .3 6 2.81 7 .0 8 0 .3 3 3 9 .5 V

—l^'Ot. Power:
1 ! Captive

a )  FEB 0 .3 1
- 1 8 .6 3

3 M
0 .3 5

1 6 .6 1
3 1 .9 6 I+.81

-

5 . Instrument 1 3 .0 0 11 .Oh 1 5 .6 9 (5 .61 30.16 21 .61 2 3 .9 V

6 . Failure of 
pipe joints - - 0 .5 8 - 1 .31 1+ .1+6 3 .2 8

7 . Facking Failure - 0.12 9.1+0 - - - -

0- > * Process Cperat 
icnal problem - 0.22 20.20 - 2 2 .3 9 0.C1+ V .0 5

9 . Shortfall of 
spares & other 
production

- - - - - -

*G . Shortfall o f 
raw material - 3.39 1 .7 8 21+.79 - 2 .2 5 9 .5 8

• 1 . Fouling o f Heat ? 
Exchanger. * 0.U3 1 .06 2.92 1 0 .9 7 - 1 .9 3

2. Unforseen - - - 3.83 - - -
< Anv other reason:

i )  Personnel/ 
Labour - - - - - - -

Li) Off take of _ 
product - - - - - -

i V . Shortage o f  S k i l l 
ed Manpower. 1 .8 3 - - - - -

Fotal loss (days) 59 1+7 89 91 1L3 66 120

annual Turn around L1 66 - 20 60 77 -

/rand Total lo s 3 100 113 8 9  111 203 1V3 120

stream days 8L 252  276  25h 162 222 21+5

r->d per Stream 9n~ 97U 0 3 0  9 3 0  932 937  93V
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BRIEF DESCRIPTION THE CAUSES 
LESS STREAM DAYS

( TABLE-V ) (b )

MAJOR CAUSES OF DOWNTIME

FY Machinery Corrosion/erosion Remarks

1981-82 1 )
(Upto 
Dec.' 82)

11)

Breakage of 5th 
stage Made of the 
A ir Turbo Blower
Turbine thrust 
bearing fa ilu re  
of MB for four 
Миля

Manufacturons 
expert needed

198О-81 1 )

11)

1
Thrust bearing 
fa ilu re  of RTB
Governor leakage 
problem of FI? 
o f b o iler.

1 ) Sight g lass fa ilu re  of 
HPD - tube leakage of 
Ammonia Preheater -crack 
In b o iler feed water 
lin e  - tube fa ilu re  of 
syn. Gas a fte r  cooler.

1979-80 1 ) Rar‘.al bearing 
(High temp.)  of 
C0|2 Booster Compr.

1 ) Body leakage from 
HPD.

1978-79 1 ) Coupling fa ilu re  of 
G.V. Solution Pump.

1 ) ff.V. R eboiler's vapour 
lin e  leakage.

11) Governor problem of 11) 
Syn. Gas Compressor

Ammonia piping leakage 
in Urea Plant

i )
1977-78

i i )

Thrust bearing 
fa ilu re  of C02 
Booster Comprt
Thrust bearing 
fa ilu re  of НТВ

1 ) Tube leakage of O.V.
Solution Heat Exchangers 
Process Gas Reboiler and 
Syn. Gas Conpr. Inter cooler.

1976-77 ^  Methanator ou tlet gas lin e
leakage - Ammonia preheater

11) Ammonia header In Urea Plant.

1975-76 1 ) Thrust bearing
fa ilu re  of MB.

11) High temp, of
m etallic oacking 
o f C02 main compr.

1 ) Carbamate return lin e  
cracked.
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BRIKP INSCRIPTION CF THE CAUSES 
CF LESS STREAM DATS ( lABLfi-V ) (c )

Major CAUSES OF POSTIME;

FY Instruments Process 4 Operation! Itomarks

1981-82 i ) Overspeed trip  of KTB 4  FIF .
(upto i i ) Cable fa ilu re  of solenoid
Dec.' 82) valves In process a ir  lin e

to 2IF.

1980-81 i ) Closure o f N.G. emergency 1 ) Blockage of A uonia
valve. Preheater pipings

11) FIF tripped due to wrong 
signal of low lub o i l  press.

in Urea.

i l l ) Overspeed of RIB.

1979-8O 1)

11)

Breakage of a ir  f i l t e r  1 ) 
connected to control valve.
Wrong press, signal of fuel 
H.G.

Mild explosion in 
the duct of A uxiliary 
B oiler while fir in g  
the same.

i l l ) Failure o f Askania con tro ller 
the Syn. Gas turbine steam 
extraction lin e .

•

1978-79 1 ) Extra low le v e l signal for 
BIB economize

1977-78 1 ) BIB in le t  steam press (extra low) 1) Carry over of
11) Extra low drum le v e l of Auxiliary 

B o iler.
u .v . solution 
to MTH.

i l l ) Extra low Instrument A ir Press.

1976-77 1 ) Failure of PCV In'Rea Reactor.
11) Low Instrument Air Press.

1975-76 1 ) Gas Turbine No.2 (GTG No.2 ) 
tilpped due to turbine exhaust 
temperature high (wrong signal)

11) Hyper compressor in le t steam 
pressure extra low (wrong sign al).




