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ABSTRACT.'
A. Phrpose cf the project»

The purpose of the project is to up-grade the skills of operating and 
maintenance personnel, see Annex I 
achieve the following objectives :
1 o To enable the TSP Complex Ltd* to
2* lb enable the TSP Complex Ltd* to
The main plants at TSP Complex Ltd* , 
rated capacities are t
SJUI, Sulphuric Acid Plant It : 100
SA-II, Sulphuric Acid Plant II, : 400
PA-I, Phosphoric Acid Plant I, t 32 
PA-II, Phosphoric Acid Plant II, I 135
TSFUI, TSP Plant I, ; 100
TSP-II, TSP Plant II, : 430
Granulation Plant : 500

operate at 85 % of its rated capacity 
operate at 100 7b of its rated capacity 
see Annex : Site Plan, and their

MTPD of B2S04 as 100 % H2S04 
MTPD ef H2304 as 100 % H2S04
MTPD of P205 as 100 ?» P205 
MTPD ef P205 ae 100 % P205

MTPD of TSP containing 46 i> tot* P205 
ЗПР1) of IBP oontaining 46 % tot* P205
MTPD of TSP containing 46 % tot* P205

All plants are designed for 20 operating hours per day to meet their rated 
daily capacity.
The yearly capacities are t
TSF̂ -I t 32,000 MTPT of TSP fertiliser in powder form 
TSMIi 120,000 MTPT of TSP fertiliser in powder fonao

Bote 1

MTPD в Metric Ton Per Day
MTPT в Metric Ton Per Tear
TSP в Triple Super Phosphate (fertiliser)
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B Impediments and remedial actions
The impediments, which hamper the implementation of the project to achieve 
the objectives, are mainly mho down-times and because of their importance, 
they have been registered since 1974»*1975» B*« Annex II»
Plans have been made, described as remedial c rfcions, for the purpose to 
reduce the impediments as much as possible, as follows :
1o Down-time due tc mechanical-, and process—troubles»

Remedial actions : training, advices and on-the-job coaching of 
personnel of T5P Complex Ltd. and supervising practical assignments, 
see Annex III, during the training courses.

2. Down-time due to instrument troubles.
Remedial actions : training, advices and on-the—job coaching of 
operators of the plants and preparation of an instrumentation training 
course at Foxboro Singapore for four(4) instrument engineers.

3. Down-time due to power failure and electrical troubles.
Remedial actions : a main substation of 10 MVA (Mega Volt Amperes) 
baa been implemented to transform 33 k Volts into 11 k Volts. Since 
10 November 1983 the 33 k Volts have been used.
The existing supply lines of 11 k Volts have many branch lines, which 
means that any trouble caused by other consumers has its influence on 
TSP Complex Ltd.
When electricity of 33 k Volts will be used, less fluctuation in power 
supply will be expected, so that electrical troubles may be r'¿need.

4. Down-time due to corrosion troubles
Remedial actions : training in corrosion protection and implementation 
of FIHP, Fertilizer Industries Rehabilitation Project, in which corr
oded items such as absorbtion and drying towers of SAr-II will be 
completely renewed.

5. Shortage of raw materials.
Remedial action : implementation of a terminal for imported phosphoric 
acid, a project which has already been approved by the Batch Govern^ 
ment and will be given as a grant.

and to use other sources like spent acid of the DDT factory.

6. Non-lifting of T5F products
Remedial actions : increasing of the bagging section, which project 
has also been approved by the Dutch Government as a grant.
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7. Failure of granulation plant.
Itemedial actions : as the granulation plant has not been taken over by 
TSP Complex Ltd* all repair work has to be done by the Hitch contractor 
HC1, Hollandse Constructie CJroep.

Cto-the-job coaching is still required as the operation procedures 
change frequently*

8, Decrease in rated capacities due to high salinity of river water

Remedial actions : implementation of KPA terminal for the import of 
phosphoric acid*

9* Transfer of expertise of personnel to other factories of 3CIC, 
•ftuifllariegh Chemical Industries Corporation*

Remedial actions : thanks to the leneral Manager, Mi* S.a .K.M. Dalwar 
Hussain, of TSP Complex Ltd. the transfer of expertise of personnel 
lias been stopped*

10. Exodus o f  s k il le d  personnel to  the Middle-East

Anybody may gc to the Middle-Bast without any reservation  and the 
remedial actions are as fo llow s :

a* Training for all personnel of TSP Complex Ltdo especially operators.
b* To extend the class room area of the '.raining centre by 31 f-4” * 

17’-0" . 532*7 sq. ft m 49.5 sq. meters, see Annex .TV-A*

c* 3 Officers have been nominated being the permanent staff members of 
the training centre*

d. Increase of number of teachers by six, see Annex V, who got their 
training at 3MBC, Bangladesh 'hnagement Development Centre in 
Chittagong and were certified on Thursday 6 October 1933 in four 
modules : Job relations, job instructions, job methods and job 
safety*

11. Shortage of shovel loaders.
Remedial actions : further investigation required as the results of 
the two practical assignments on this subject were not sufficient.

120 Production cost of TSP fertilizer
If the production cost remains higher than the sales price, it may be 
an impediment*

Remedial accions : investigation required as suggested in section 
''Economical running plants”*

13* Not awarding of the fellowships
BMsedial actions : to be discussed in meeting with high-top officials*
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C. Activities carried out

15m  activities, abstracted from the chapter concerned, are directed to the 
impediments, mentioned before, with the aim to achieve the objectives 
and summarized as follows :

1 * Granulation plant

lhe contractor of the granulation plant started the erection on 
Wednesday '•7 November 19o3 and during the period before and after the 
erection the following activities were conducted by the Training 
Adviser :

a. preparation of training course in Holland, see Annex VI, for :

3 senior officers and 1 senior branch officer

b.1 theoretical lectures in granulation technology for the personnel 
of the granulation plant, consisting of :

4 senior branch officers, 4 branch officers.
5 junior officers and operators, based on the prepared manuals, 
see Annex VII-A, on that subject#

b#2 in-plant training for the personnel of the granulation plant, see 
Annex VII and the distribution of operating instructions, see Annex 
VII-A.

b.3 on-the-job coaching during start-up of the granulation plant

c. discussion and advising the management cf TSP Complex Ltd. about the 
expecting bottle necks of the granulation plant and how to solve 
them.

d. preparation of the instructions for the mechanical performance 
guarantees and for the process performance guarantees.

2. WPA. Wet-process Phosphoric Acid, terminal

The study of a WPA terminal for the import of phosphoric. *- sid at the 
premises of TSP Complex Ltd. and consequently the preparation of 
specifications for invitation to tender in the international press.

3. Practical assignments

The establishment and the supervision by the Training Adviser of the 
practical assignments, see Annex III, as a part of the production and 
maintenance productivity course conducted by the ILO, International 
Labour Organization.

Advising and supporting the desire of more certified teachers for 
conducting the TWI, Training Within Industries, modular course 
sponsored by ILO, see Annex 7.
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4* Fellowship

The preparation of nomination forms and contacting the
training centers abroad for :
a« 2 Senior Officers tc attend a seminar in phosphate 

fertilizers in Bangkok, Thailand, sponsored by IlDC, 
International Fertilizer Development Center, Muscle 
Shoals, Alabama 35660, USA.

b. 3 Senior Officers to attend a training prograrane in 
maintenance and production management at IFDC, USA.

c. 4 Junior Officers to attend a training course in
instrumentation at Joxboro Far Bast ?te. Ltd., Singapore.
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D, Outputs produced

The outputs produced in relation to the activities mentioned in 
item C above, are summarized below as follows :
1. Granulation plant

a. self-reliance in granux-tion techniques
b. trained persons of :

8 managerial staff
4 supervisory staff 
4 first-line supervisory staff 

16 operational staff

c. skilled persons of :
4 first-line supervisory staff 

16 operational staff 
2, V.TA —terminal

Self-reliance in Icnow-how, to enable to build a 'iPAr-terminal. 
by themselves.

3. Practical assiainenta
a. self-reliance in tackling problems
b. 30 trained first line supervisors
c. 12 certified teachers
d. reducing of wastages
e. increasing of productivity.
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E* Achievement

The achievement of immediate objective in regard to the higher level 
objective : to run the plants at 100 fa of their rated capacities on year 
basis, is that the plants, except the granulation plant, have been opera
ted at 100*2 /£, see Annex II-B, of their rated capacities during the first 
half year of the financial year 1932 - 1983 on stream day basis*

P* Utilization of pro.iect results 

1* Results already utilized 

a* Granulation plant*
Operating the granulation plant in the night shift, from 22.00 to 
06*00 hrs without any supervision of the contractor.

b* Practical assignments
Boiler drum level control loop of SA-II plant is now working on 
automatic system* The team members, who realized this assignment 
have been rewarded*

c* extension of class room area of the training centre from 510*7 sq. 
ft to 1042*7 sq* ft*(completed in June 1983) see Azmex IV-A*

d* the involvement of twelve newly certified teachers in the training 
courses for first line supervisors, see Ann« 7*

2* Results likely to be utilized*

a* granulation plant

Operating the granulation plant at 100 fa of its rated capacity to 
be able to run the up-stream plants also on 100 % of their rated 
capacities*

b* WPA terminal.
If the WPA terminal has been implemented the results likely to be 
utilized are :
- reducing impediments
- increasing the reaction sections of T5P-I and T 3 W I  to approx. 

150 f> of their rated capacities of powder TSP to cover lost of 
production due to down-time days*

c* practical assignments*
Implementation of the practical assignments to reduce mechanical 
and operation troubles*
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(3* Findings

Hie findings gained from the project of the Training Adviser are as follows:

1. Maintenance and operation of the plants are progressing, hut the 
instrument section in its operation and maintenance is still weak.

2. The implementation of a ’.TPA. terminal should be executed as soon as 
possible, so that the impediments could be reduced considerably

Mm re over, during operation of the ~iPA terminal, the 71 HP, Fertilizer 
Industries Hehabilitation Project, can be executed so that the produ
ction of TSP fertilizer can be continued without interruption.

3. Hie granulation plant is still a pain in the neck with regard to the 
project objectives, and as the granulation plant still belongs to the 
contractor we still depending on their planning schedule of repairing, 
replacement, etc. Their planning is time consuming because decisions 
'iave to be approved by the headquarters of the contractor in Holland.

4* TSj* selected fellows t» undergo a training in foreign countries have 
not been awarded, although sufficient funds were available. Has 
rejection bas impeded the activities of the UNIEO Training Adviser 
very much.

5» To achieve the objective to run the plants at 100 % of their rated 
capacities, actions should be executed as described in chapter IV

6. As long as the production cost is higher than the sales price, actions 
should be undertaken to run the planes economically for the survival 
of the TSP Complex Ltd.

H. Conclusions

It may be concluded, that based on the project experience and based on 
the progress of tne individual intended outputa/results, the objective 
to enable the TSP Complex Ltd. to operate at 100/5 of its rated capacity 
on year basis is certainly to be achieved, when all the remedial actions 
will be executed under the guidance of the DITIHO Training Adviser.
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I. Recommendations

ito achieve the objective of producing TSP fertilizer at 100 £ of the 
rated capacity on a year basis at the TSP Complex Ltd. Chittagong, 
it is recommended that :
The assignment of the UNIDO Training Adviser should be extended till 
the end of December 1985

The activities during the extended period will be based on the 
following s
1. The granulation plant, the follow-up of personnel in operation and 

advising modification where required*
2. The completion of the training of operators of the other plants of 

TSP Complex Ltd.
3. The implementation of the practical assignments
4. Assistance in matters relating to day-to-day operation and 

management of TSP Complex Ltd.
5. Evaluation of the tenders, supervising of the erection and training 

of personnel in operation and maintenance of the WPA-terminal.
6. Budget allocations to carry out the specialized training programm

es abroad and the follow-up of the trained personnel in their 
speciali zation.

7. Bnp lament at i on of a section in the training centra for instrumen
tation courses.

8. Implementation of a section in the training centre for preventive 
and regular maintenance courses.

9. Training in quality control
10. Advices and guidance in new projects.
11. Advices and guidanoe in the execution of economical running plants.
12. The implementation of a Research & Development centre.
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I. INTRODUCTION 
OP PINAL REPORT PART II

Hie final report part II is a continuation of the final report 
part I on training to up-grade the skills of operating and 
maintenance personnel of TSP Complex Ltd. North Patenga , 
Chittagong.

The final reports cover the periods in which the training 
adviser has been assigned for, which are :

Part -I : from 15 October 198O through 14 October 1982 
Part-II : from 15 October 1982 through 31 December 1933

As part II is a continuation of part I the purpose of the project, 
the activities and the results are summarized in chapter II, 
Abstract.

Bie activities and the actions re<piired during the second period 
(Part II) of the assignment of the Training Adviser are described 
in details in chapter III and IV respectively.

The final report part II may also be called as the Terminal Report
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II ACITTITTSS

The activities during the second period of the Training Adviser from 
15 October 1982 through 31 December 1933» are based on the reduction 
of the constraints, which impede the achievement of the objective to 
i*in the plants at 100’j of their rated capacities on year basis*

The constraints are :

1 • Down-time due to mechanical — and process—troubles

2* Down-time one to instrument troubles

3* Eown-time due to power failure and electrical troubles

4* Down-time dui to corrosion troubles

5* Shortage of raw materials

6. "on-lifting of M3? products

7* failure of granulation plant

3* Decrease in rated capacities due to high salinity of river water 

9* Transfer of expertise of personnel to other factories of 3CIC 

10. Exodus of skilled personnel to the Middle-Bast 

11* Shortage of shovel loaders

12. Production coat of TSP fertilizer

13. Not awarding of fellowships.



The activities to reduce the constrain^ in the second 
period of the Training Adviser are on priority basis with 
the aim to achieve the immediate objective, which is, to 
run the plants at 100 /0 of their rated capacities on stream 
day basise

The details of the activities and on which information 
they were based, are described in the following sections :

A« Granulation plant
3« '."PA, V.'et—process Ihosphoric Acid, terminal 
C. Practical assignments.
I}. Instrumentation.
E, ’ellowships*
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A. Granulation Plant»

1, Description

A contract has been made between 2CIC, Bangladesh Chemical Industries 
Corporation, and KCG, Hollandse Constructie Groep, a Dutch construct
ion firm,to build a granulation plant on turn—key basis at ISP Complex 
Ltd» Chittagong*

The capacity of the granulation pl?nt is 25 MTHI or 500 KTPD or 
150,000 TTPT of granular T5F fertilizer»

The contract price is Dfl, Dutch florins, 8,996»400.00 egual to US^
3»598,560,00 (1 ■ Dfl. 2»50} and given as a grant to the
Bangladesh Government from the Dutch Government,

Important dates of the contract are as follows :

—  Contract date
— Opening of L»C, Letter of Credit, by 3CIC
— Date of effect of the contract 

(Date of contract coming into force)

— Date of completion of erection works p 2 ?eb. 1983
— Date of hand-over to T5P Complex Ltd : 2 liar, 1983

(after guaranteed test-run)

— Grace period for HCG ends on : 28 Apr. 1983

But the contract dates mentioned above could not be kept due to first :
the boiler, damaged during transportation, which had to be repaired and 
the installation of a deaerator, which was forgotten in the supply*

Second : due to wronpr erection such as : the chute to the crusher was 
too horizontally, not good support of polypropylene ducts for which 
reason they .¡racked, dust collecting lined erected with pocketB, scru
bber drain pipe line instead of a launder» All these items had to be 
adjusted.

Third t due to wrong planning, for instance the reparation of the dryer 
took place from Sunday 22 May 1983 at 16,00 hrs through Monday 12 
September 1983 at 16.00 hrs instead during the period of erection of 
the granulation plant.

23 Sep. 1981 
3 Oct. 19C1 
3 Dec. 1981
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Fourth. : due to wrong design such as : the traction of the elevator 
at a bucket speed of 1.2 meters per second is by friction giving 
slipping problems, capacity of the urinary air fan is too small, 
outlet of secondary air fan in the furnace not correct designed 
resulting in hot spots, fire bricks of burner chamber supported by 
a steel cylinder cracked due to different expansion of steel and 
fire brides.

From 7 October 19З3 through 12 I^vember 1433 the plant had again to 
stop for repairing the burner chamber, redesign of lifters of the 
dryer, lining with teflon sheets the inside of the hopper, installing 
more counter weights on slipping traction wheel of elevator end 
replacing of the rubber belts of the conveyors wliich have been «orr. 
out.

Altogether it may be said that the granulation plant lias been const
ructed by putting equipment together without the knowledge of 
manufacturing T3P, Triple Super Phosphate, from powder into granular 
form.

Also it should be mentioned that electronic instruments are not the 
right instruments in a T3P factory.

to



20 Activities on granulation plant
The activities of tlie UI7IDQ Training Adviser regarding the granulation 
plant may be described as follows :

2,1 Training in Holland

The contracter of the granulation plant obliged in his contract to 
train 4 engineers in a granulation plant in Holland the techniques of 
granulation.

However chs costs of the air tickets should be borne by the Bangladesh 
Government but they could not supply them at that time.

Therefore the UI7ID0 'Training Adviser contacted the Dutch ambassador in 
Dhaka, Hr. 77. Hinninghe Dajriste', and hi3 second secretary, Mr, 0.7.IT. 
dlderenoosch, resulting in an allocation from their special fund of 
Dfl. (Dutch florins) 30,000. = equal to IS# 10,909.09 (1 US# - Bfl. 2.75) 
for the air tickets, winter clothes and pocket money for four engineers 
of TS? Complex Ltd.

The four engineer, who left ISP Complex Ltd. from Triday 26 November 
1?32 through Tuesday 23 December 1932, for the training in Holland, 
were*

Hr. S.A.H.H. Delwar '¡ussain, leneral Hanager
Hr. Hd. Sadeque, Additional Chief Operation 'Tanager
Hr, rTabir Ahmed Choudhury, Additional Chief Hlectrical Engineer
Hr. 'Tong Hla Hioway, Haintenanoe Superintendaat

Before they left for Tiollund, they received manuals, see Annex 7II-A, 
and guide lines from the U77IDO Training Adviser.

2.2. Training activities at ISP Complex Ltd

After having appointed the personnel for the shifts and the required 
educational back-ground for tne operation of the granulation plant, 
see Annex 711, by the UTTID0 Training Adviser instead of by the contra
ctor, the training has been conducted by the TTTID0 Traiiiing Adviser 
as follows :

a. Theoretical lectures.
During one month, 30 daj'u, the number cf persons, see Annex VII, who 
were theoretically trained in process and operation of the granulation 
pl-nt, according to the Manuals and Operating instructions, see Annex 
7II-A, was :
Benior branch officers ■ 4 
Branch officers ■ 4
Junior officers « 5 ( 1  reserve)
Operators «16

(22)

Tbtal 29
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The lectures were also attended by officers of other departments, 
such as maintenance, sales and instrument, when they had a spare 
time®

b* In-plant training*

Two months long after the theoretical lectures the 29 employees were 
trained in the plant how to operate each equipment, sections of the 
granulation plant and how to communicate with each others*

c« On-the-job coaching*

When the process engineers from ESK, Eutch State Mines, in Holland, 
the process owner of the granulation plant, were on site from :

b’ed, 30 "arch 1933 through Sat. 4 June 1983 and

Sat, 27 August 19?3 through Son* 9 October 19*33

they made changes in operation, such as interlocking system, oil 
heating system, for which reason the UIIIEO Training Adviser had to 
coached the trained personnel of the granulation plant accordingly.

Also when the plant was running for some couple of days the MMIDO 
Training Adviser had to modify the operation procedures, such as to 
close the pressure indicators by start-up, because their ranges are 
too small or how to open/close the valves of the boiler level 
indicators, which are differently than the standard procedure*

3* Activities in th^ near future________

Hie instructions for the Mechanical Performance Guarantees as well 
as the Process Performance Guarantees have been made by a committee 
supervised by the MITIDO Training Adviser*

T,Jhen the gurantee test run by the contractor of the granulation plant 
has been completed, all the collected data will be evaluated by the 
committee*

After the granulation plant has been handed ever to TSP Complex Ltd., 
modification will be executed such as the interlocking system, raw 
material feed system, lowering the platform at the granulator chute 
etc*



B. WPA, v.ret—process Ffaosphoric Acid, terminal

Background
tDue to the constrain^ it was decided to install a NPA terminal as

soon as possible for the purpose of importing’ phosphoric acid#

The decision was made for the following reasons:

a. to reduce the total down-time of TSP Complex Ltd*, as the production 
of TSP will not be hampered if the PA—I, PA-II, 3A-I and/or SA-II 
have to be shut-down due to mechanical-, process— , instrument— , 
electrical— , and/cr corrosion troubles.

b# to minimize the down-time due to shortage of raw materials, which 
are phosphate rock and elemental sulfur# The presence of imported 
phosphoric acid may reduce the period of tie shortage of elemental 
3ulfur.

c# when the plants have to operate at lower capacities due to high 
sali.iity of the river water, additional phosphori c acid may be 
taken from the imported phosphoric acid#

d# when using imported phosphoric acid, overcapacities in powder TSP 
can be realized as tie reaction sections are able to produce about 
150 / of their rated capacities# These overcapacities nay increase 
the total production on year basis#

e. the storages of t’ne 1TA—terminal may be used to store TSP Complex 
Ltd# own produced phosphoric acid.

f# disposal problem of gypsum vri.ll be less, as by the production of 
1 ”T of 100,j P205 about 5 "T of gypsum vri.ll be produced, see Annex 
VIII as by-product in a wet-process phosphoric acid manufacturing 
planto

g. to gain knowledge ; as in the near future a plant will be imple
mented in Bangladesh, to manufacture TSP from phosphoric acid a-H 
uhosuhate rock, and which can be done by personnel of TSP Complex 
Ltd#'
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2# Design of MPA terminal
To design the WPA terminal the following activities have been carried 
out t
a* oontaoting euppliars of phosphoric acid

In this respect only OCP, Offioe Cherlfien dee iboaph&tes, of 
Morocco supplied the пвсвббагу information, see Aimer IX
Bie cargos of the vessels are also important tc know as the mail
man oar go which a vessel oan directly unload free the T5P Cceplez 
Ltd* jetty is 13,000 КГ.

he soil condition
The soil condition of the premises of TSP Complex Ltde is t
0»4бС MT per square foot or 4*95 MT/sqoare meter*
With tils information t data, specifications and drawings of the 
axLatix? storage tanks have been studied in respect of their 
fonndatianse

c0 looation
The location of the WPA terminal included the piping and valves 
from the jetty to 4he terminal and from the terminal to the exist
ing storage tanks together with the transfer pomps has been inve
stigated and a preliminary drawing of the looation of the WPA 
terminal has been made, see Axmax X

do tank dasigp
In accordance witn the collected information it was decide.; 
install two storage tar.Kt each having a capacity or b ,QUC MT о: 
ill ?.,o. phosphoric acid instead of one tic storage tank also 
frorr fine point of view of tar ¡tenance, safety and extra si-crate 
¿race for owt, nroduced nhosnhoric acid.

ж preliminary skexca ox one storage йШ и w e WPA terminal has 
been made, see Annex Ы *



t
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•• Sneoifioatian
After haring aid* iba preliadnary draaing and akateh, 
apedfloatioaa for invitation to taadar in tba international 
ргааа 1жга Ъаап nada on tha following aabjaota t

1. Civil norie

2. Steal tank 

3* ШЬЬаг

4. Protection layer 

5» Tranafar ровр

6. Aitati on aechaniai

7. Pipine
8. Pairea»



C. Practloa.1 aasimaanta

IW sc rip tlo n

At TSP Cewplax Ltdo training ccorsea ara going oa sino* Xotnday 18 
Ootober 1982 afcich ara sponsored by i
Bangladesh Chaaloal Industries Corporation
Bnrsan of Ihnpover fcploywent & Training, Qort. of Bangladesh.
International Labonr Organi «ti on
Intoraatianal Drrelofsnt lasooiatioii
Saoh training oonraa oonaiata of tuo parta of ooaraoa, aaoh haring a 
dnration of ona aonth., of tha folloalng «ubjeots t
a« Production and Haintenasoa ProdnotiTity oonxse.

In «hioh 6 baaio a tape : aalaot, record, arasi ne thè faota, derelop, 
inatall and naintain, ara tanghi in dataila to aaks bi ttar oaa of 
axiating aanpover and aachinaa to inoraaaa producatiyìtj*

b« WI, Training tttMn Industries, Modular oonraa

Ite laotoras glvan ara in 4 nodulaa t Job relations, Job instinotian, 
Job aathoda and Job safaty.
Tba oontanta of a sodala oan ba azplalnad by Ita definì ti on t
A nodnla ia a aalf oantainad body of kzunrledgs, oanplaz in itaalf, bat 
part of a Pontinoing «boia.

Iba training oooraaa ara gLvan to fi rat lina anparrlaora, dsaignated at 
TSP Cawplax Ltd. aa Junior Officera and thosa oparatora «ho falfll tha 
folloaing dafinition of «nparvisor x
A auparriaor la anybody in oharga of paopla or anyana «ho diraota tha 
work of others.

&a praotioal assignMata ara giTsn to tha participanta aftar tha 2 «aak 
thaoratioal phaaa of tha Production and Maintenance ProdnotiTity oonraa.
A group or alno oallad syndicate of abont 4 participanta ara glT«n a 
epaciflo probità, «hieh exlata at TSP Cowplax Ltd», and «hioh. thay hsre 
to atnd7 «nd. to giva reoawwended iapror— nta baaad on tha knovladga 
thay bava galned during tha training oonraa.



2» UMICO limata

9 m  praotioal assignments ara based an problems related to existing 
maintenance and pro duo ti oc prooess^ethods and to good boose keejy» 
ing » A imber of praotioal ossi gnments is shorn in iisiex Ilio
9 »  problems ara oollsotsd by a oomittee of departmental and 
sectional heads and supervised by the HUSO Training1 Adviser»

the period of 10 days of the praotioal assignments discuss
ion, are taken place and after oonpletian the results of the praot
ioal assignments are evaluated by the lUUXC Training Adviser»

During tbs THI Modular oonrae soma lectures are also conducted by 
the UHIDO Training Adviser in Training Plans and Methods and 
Technical Training at TSP Complex Ltd»

3 Certified trainers are available at IBP Complex Ltd» to conduct 
the lectures of the Production and Maintenance Productivity oourse 
end six are almost oertlflsd trainers, see Annex V0

Ibr the W I  Modular oouree certified trainers have to be borrowed 
from other enterprises» Since Thursday 6 October 1983 six members 
of TSP Complex Ltd» became certified trainers, see Annex V

luring the discussions with the Cenerai Manager of TSP Complex Ltd» 
and the UMICO Training Advieer it ves agreed to increase the number 
of certified trainers as soon as possible»
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S* Instrumentation

1* Description

Host of the instruments installed at TSP Complex Ltd* are as old as 
the plants thanselveso
TSP-I «as erected in 19^9

TSp-11 «as erected in 1971
ftirts of the instruments hare been replaced already several times bat 
3ome not, saoh as the magnetic flow meters as their spare sparts are 
oat of production.

Good functioning of instruments are essential free the point of view 
of t

Operation, for example, if the temperature of the sulfuric acid in a 
pipe is higher than indicated, the pipe corrodes.
Production oost and quality oontrol, for example, any quantity of 
free sulfuric acid above 2 jC in 30 > P205 phosphoric acid is a waste 
of money and moreover the acid with too high excess of free H2S04 
produces a very sticky TSP fertiliser which is difficult to handle*
lot good functioning of the instrumentation does not mean that the 
operation has to be stopped, as human sense-organs can be used, for 
example :

if the free H2SQ4 in phosphoric acid slurry is 4 to 5 i° yon can smell 
it doe to the Fluorides escaping from the acid*
if the was hi Tig of the fllteroake in the phosphoric acid plant is not 
good, you oan taste the gjpsiaa that it is acidic*

if the equipment ia overloaded, you oan feel the vibrationo
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2* Activities

*« Рте* 24 October 1983 through 13 HQv»eber 1983 replacement of 
existing instruments Into new ones, included the erection of 
» ooepleto new operating ©ontrol panel, has been executed and 
was supervised by two instnaunt engineers of Fbxboro Fhr But 
Pte. Ltd. Singapore*,

firing the erection, training in calibration of the ine tailed 
instnments were oandncted by the 2 Singapore instilment 
engineers in present of UHIDO training Adviser.

b. Training aids have been ordered by ÜITD0 Headquarters in 
Vienna, Austria, to маке the training in instrasentation 
easier.

o. 4 Instrueent nn̂ l neere have been nominated to attend a train
ing course in instroaentatiasi at Fbxboro, Singapore, who 
■ill be the trainare of the ooorses to be oondncted at the 
training Centre of ISP Complex Ltd*,
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In eloee o» opsratlon aith ths aaaagement of TBP Complax Ltd*the amployoos 
are wl*ct«d for a felloimhip in foreijp ooantrle**
The ■M't saltable oandldates are seleoted, abo ham> tha abillty to inple- 
aant tha kaovledge, gained fren a seninar ar trainiag oooraa, in TBP 
Complax Ltd*
Ths nimbar of candidatao to attand a apacifio programa, aaa ianaz 71, and 
ahioh folloaabipa are finanoad bgr ÜITDO, are as follóme t
a¿ 2 Hendida tas for a sai in phnsphate fartLliaere in Bangkok, ThailmaL.
b. 3 Candi ¿Utas for a trvd ni ng programas in nalntoaanoe and prodnotiom 

aanegamsnt in tha fartiliaar indostiy in ftiaela Shoals, USJU
o» 4 Candidataa for an insil unentat ion tralslag oooraa in Singapore*
Seminara,*# ahioh tha tralning programae, sea itaa b abova, alao helengc are 
essential for IBP Coaplax Ltd* as exnhange of expolíenos batanan tha partí— olpanto are poaaibla, lataat developasnts in teebnologj are disoaasad, 
baoansa TSP Complax Ltd. has no reaaaroh cantar and sontaots oan ba nada 
for latar oormspondannea regarding problema, ato*
Tha instromentatian tralning oooraa is a apadal oooraa. VLth tha aenagam 
ent of Paxboro Par fest Pta. Ltd, Singapore, it has baan Aiaooasad in det
alla, ahioh ̂ rpa of lectores ahcmld ba gLvan basad en tha typa of inetima- 
enta inatallad at TBP Complax Ltd*, alth tha ala that tha partialpanta, aftar balag trained, aay baooms tha trainera in iu.tnmsulatían at tha 
tralning oantre of TBP Complax Ltd*
liso tha tralning al da, ordarad from Paxboro Vhr Seat Pta* Ltd, Singapore, 
ara aaant for tha instromentatian tmlning ooaraea at TBP Complax Ltd*
lo. aovar tha tralning aida aaj ba osad as standard instrumenta for oalibm- 
Uon porpoaea*
Doriag 24 Oetabar 1983 througfa 13 Povaafter 1983 tao Inetnmmit tuglmera 
of Poxboro Vhr Peat Pto* Ltd, Singapore, aaparvisad tha aznotifln of inr^ 
romaatation for Sh-I, aeaaahilo giving tralning in oalibretion, tost pro o»

It ia tharafora that oandidataa for tha tralning oooraa in Singapore ahmll 
folfíl tbo folloaing tao oonditiana t
1* 111 participante shall bs from TBP Conplsx Ltd* fTrittngnng only
2. 111 partiolpants shall hava airead? reqoirad knoaledga and axparisnoa 

in instromentatian*
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It la a sad story that «11 th* a*laot*d candidate* of T3P Co«plax 
Ltd# hav* b M Q  rsjoctod to ondargo th* aborra nantloned thra* 
couraea, althoogh tiara vara enoogh fonda avai labi» to flnano* 
th* f*llo— hip*«

№  gat all approvale raquired for a fallo— h1 p abroad, tha 
folloviag poluta ahoold ba takan iato oonaidaratìaa t

lo Saldano* that fonda ara aval lab La f total anount of tha funda 
ateo

2« Saldano* that thay bava baan enrollad, in tha training oonra*«
3* fertiaipanta abov* 50 jvara of ag* are not allavad to undarg* 

a training abroado
1b aaainara it la alionad, bnt offioial atataaant that it la 
a aanlnar la a aaaat*

4* Partici penta, «ho bara ano* in tboir lif* tina b**n abroad, 
ar* not alionad to go for a a*oood tina*

3* Sao-«fflo*ra ara not allavad to undargo a training abroado



ГУ ACTI055

In chapter I H y the activities of the Training Adviser have bean descri
bed to reduce the constraints to achieve the imnediate objective to 
ran the plants at 10 0 %  of their rated capacity on stream-day basis*

%  achieve the objective, to ran the plants at 10 0  %  of their rated 
capacity on year basis, investsants are required, such as the i*pla- 
■entation of a WPA terminal in the near future*

Other constraints which impede the achievement of ths objective and 
vhioh require investsants or time are dseoribed in this chapter*

Also the not economical running plants ths Training Adviser considers 
then as a constraint*

Therefor* these impediments have been pat in this separate chapter, in 
vhioh already same actions have been takan or have to be taken in the 
near future - ■ : • • ::

A* Water requirements

B* FIBP, ?ertilis*r Industries Ihhabilitation Project

C0 Shovel loaders

D* kiaiity control

3* Economical running plants

F* S it D, Tfcsearoh A Development, centreo
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A* Water regairw a ta

1 * Water rogairareaate

Ore «atar r»qBÍr w i n t» at TSP Cosplax Ltd* «haa the picata ara ronning 
at 1 0 0  paroaat af thalr n— píate oapeoitiea and uithoat « 0 7 lossae or 
«aatages «ay be di vi dad la tire parta, aaa i m a z  XI t

a* 2 7 3 * 5 irc/Br of lov aalina «atar

Hila «atar shovld oootaia «ex. 220 pf« ohloride loas, aa the planta 
at TSP Covplaz Ltd* ara designad for it*

la the lov «aliña «atar raaervclr, tire rlvar «atar ia traatad «ith 
ooagalatioa ai da, «ueh aa alas and canotié soda (laOH) to bring 
doaa tha torbidity froa 10 0 ° to y  bafora ffcrtbar traateavt*

Tba traatad «atar la filterad and la uaad for tha folloaing 
parpoaaa t

- Saks trp «atar, mainly for tha irrlga^tion coolara a f  tha 3^>I aad 
Sh-n planta aad tire Ball Mili coolara

• Prooava «atar, mainly for flltar «aah of PJ*-I aad P V = H  planta, 
puap glaad saaliaga aad granalaticn of po«dar T3P

- Tire moka of (naraliaad) «atar, mainly for tha thraa bollera aad 
tba di la ti aa af sulfario aoid, aad ^captarle aoid of PA*>II plaat

-  Tha saloa of sav.Lzj.:-.- ater, mainly for d r inkrlng «atar and tollata.

b. 1325*0 MT/Ht of rlvar «atar

Tha rlvar «atar ia pumped to the hold-up tank, see Annex : 31 ta Plan, 
aad froa here tha rlvar «atar is farther paapad hr two paarpa, each 
having a capacity of 950 HT/Hr, mainly to tha acmbbera and baronet 
rlo condenser» of tha plaota i^sn ana through «apply and after being 
treed, drained back to tha Karnafali river*
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2* Mater «apply

The water to T5P Coeplex Ltdo is «applied free thro* souroee :

a* Earnafuli river 
b* Deep tab* w ile
c. HASA, Meter And Sewerage Authority, the nunicipal weten-oc»peuy#

The HASA w t e r  oan not be supplied in sufficient стоял title a to aeet 
the requirement* by additional supply*

Frost the 18  deep tube «ells installed in the precises of T5P Coeplez 
Ltd*, only one tube well, with a capacity of 130 МТ/Нг, has been able 
to deliver water of 22 0 pjw chloride ions aax* Hi* other deep tube 
wells are not in service due to high salinity and lack of sufficient 
underground water*

So the sain water supply is free the river Earnafuli, which is pooped 
by two poops, each having 1300 ЯТ/Нг capacity, to the 1000 ш3 holding 
tank and to the 350 0 bH  low saline river water reservoir*

the problea with the river water is its salinity and to receive low 
saline water can only be done daring low tide period, which is 2 * 5 to
3 ,0  hours per 2 4 hours a day*

However, in the dry season starting frost Deoeober through April, even 
during the low tide period the salinity of the river water rvaains high* 
Fron these 5 «oaths of dry season there exist a period of average 20  
days of which the content of chloride ions is 500 to 600 pps* Still 
collection of river water is possible during these 5 months as shown 
in Аплет И —A, but the quantity is not sufficient to run the plants at 
10 0 %  of their паше plate capacity and even sonetiaea during the 20 days 
the plants are forced to abut—down, due to the shortage of low 
water0

? o  increase the quantity for the sake o f dmi-water, low saline is 
■ixsd with high saline water to a concentration of oax* 220 ppn Chlori
de ions, which is especially done in the dry season fron December thro
ugh April, but still the increased quantity is not sufficient to meet 
the requirements, for which reason the capacities of the plants have 
to be reduced accordingly*

The bottle-necks, to collect low saline water especially during the dry 
season, can be oonsidered of two kinds t

au The oapacity of 350 0 low saline river water reservoir is too small 
to supply the plants, when they are operating 20 hours per day, with 
20 x 273*5 ■ 5470 «3, a* the water reservoir can only be filled dur
ing the low tide period of 2o5 to 3*0 hours a day*



(36)

ъ* 9 м  oziatine «atar traataaxrt plani, afai oh pnoduoaa il— i water trou 
1cm ani ina water la too isall, eapedally in thè dry aeason*
9m deaiga oapaoity of the water treatment plant la 34*5 IT par 
operatine boor at a arlan» Chloride iena of 220 pf» (parta par nill- 
ioe) rumine P*r day at 19 operatine hoar* and 5 hours for regenera
tion* 9 м  atorado tank haa a capacity of 240 Ж Sana*

9 m  capacity of the water treataent plant dependa alao on the quanti- 
tias in ррв, of other aleaenta auuh aa 11, lg, Ca, Xa, etc, hut the 
chloride iena are the nost important as the a tain ! eaa a tael need as 
aat»rial of construction oorrodea faster at higher concent rat i сша 
of chloride ions*

Squired ie 4 6 ЖТРН deni-«*tar, equal to, see к п п ш г Ц  :

20 (hra/day) x 46 (iT /h r) « 92O ИТО

and at a oapacity of the watar treataent plant of 34*5 ЖТРН equal to 
19 x 34*5 ■ 655*6 ИРЗЗ at 220 pga Chloride ioaa, the oapedtlse of 
the other pianta bara to ha reduced accordingly*
ProdnotiaB ooet durine the financial year 198^1983 of 1 И  
of deei-eater ie t

Variable ooet ft 35*85

lixad ooet ft 13*57

Prodaotioa ootrt &  49*42 per 1 ЖТ of ■ter.
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3. biatlon of lo» sallas wtt»? ahortuga
Bafoie to mío» aay solntio** to aolve tbe ahortage of low salla» water, 
tha followiag has to bp eralnated first t
a* Iba actual requirements as ahorna in Anaex II
bo Bis actual eapaeity of tha «atar treatmant plazrt aa show la 

n - B

Oo ttaing otbar resin with a higher cepecity in ths'traataaat plaatf 
than tha axistlng s m , haring a retoma of 7000 litars of resin with. 
a oepscity of t
1*3 ndllisequivalant of latí par «lililitar of raaiao

4* If anly tha increaaing of tha storage tanta incladad paspa, piping 
and Taires, is raqui red of tha following t
3500 IT lov salla» «atar rssarvoir
240 IT dmri «star tank

Bse solutions, «hi oh hare already been aada to so Ire tha shortage of 
low saliae water, are as follows 1

3.1 Increasing of tha capacities of the water requirements sjstsm.

The Innreaslug of tha oapaolties is in aooordanoe with tha proposal
of tha FlBPt Fertilisar Industries ashehilitetiaa Project, ss
follows t

s. Installation of a third puap of 1300 K?/Hr capacity, to posp 
the river water to tha low saline rlrer water reservoir.

h. Installation of a second low ■m H w  rirer «star reservoir with 
a capacity of 4000 w ?t inolndad a flash ^ r t w g  agitator set, a 
chemical dosing system and a sslinomstsr.

o. Installation of a pressure type rapid filter unit

d. Installation of a sat of equipment for rtamlnsraH »»H isi sad 
silica remcrval for a capacity equal to tha existing plant, 
included a 40 IT/Hr dsgauslfler unit.
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3*2 Iartallation of a ЖРА, W a V p roo—  Fbosphorio Acid, terainal*

%  installing a WPA taminal the loa salina «atar ragalrasenta can 
Ъа radooad oonsidarably*

H a  lnport of phoaphoric acid asaos, that tha planta of TSB- П  oso 
Ъс nut of oparation, axoapt tha Ball H l l  saotion, shich consumas 
арргок* 3 Ж7/Нг of loar salina «atar* Iba Ball lili saotion has to 
z« b to produce groad phoepbata rooir roquired for tba «smfaotoi^ 
iOf of TSP*

Proa TBP-I, tha Ball M.11 saotion and tha 3A-I plaat bar» to 
aparata* Iba Ball П 1 1  saotion for tba sana resaca as the Ball 
K l l  saotion of TSP-II and tha 3Ь - I  plsnt for tha produotion of 20$ 
o loan for tha BDT faotozy and НРЖ14 for othar factoría» than TSP Conpla* 
Ltdo

Tb oaloul&to roughljr bov saoh lev salina «star ia raqui red, Ъ у 
inporting phoephorio acid ic as follona t

Q m  los salina «atar raqui rauntя for TBR- П  is 1 66 КТ/Нг, aaa 
к гт л-г ххФ If anly the Ball Ш.11 saotion of T B M I  is ln oparation,
«bioh raquiras 3 ЖТ/Нг of lev salina «atar, tha total quantity of 
low salina «atar шту be raduoad hy 166-3 * 163 ЖТ/Нг, «han the 
othar planta of ТВВ-П ara not rcomiag, to I

273*5 - 163 ■ 110*5 ЖТ/Нг of low salina «star

П а п  tha aatar trestasnt plant has only to prodnoa, saa А м м т  л  t 

46*0 - 32*0 ■ 14 МТ/Нг of larri.-watar0
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B* PIBP. >artlll— T  Industries frhafallitatiop Project*

1 o Pseorlptiaa

1b reduce thw impediments at TCP Complex Ltd* da* to equipment problems 
a 71 HP p ro g ram m e has been mads, which should b* implemented in January 
1985 during four months* Ibis project id 11 be financed by IDA, Internati
onal Development Association, affiliated with the World Bank*

Ihe items, which, will be purchased, are as follows :

1* Pinion, tyres, girth gear and drive mechanism for the dryer of the 
granulation plant

2* 12 ns Thick olid steel plates, acid proof brioks and mortar to replaoe 
the AT, Absorb!ion Tower, and the DT, Drying Tbwer, of SJt-II plant*

3* A 35 cubic meter per hour water treatment plant for the sake of 
dami^iater, and accessories*

4* Chlorinator unit

5o Cooling tower
6 * Hiver water poop and piping
7* Water reservoir
3* Shovel loader, wash water pomp and special tools*
9* Alonised tubs handle for 2nd heat exchanger of S V - H  plant*

10* Acid transfer panp*

2* Actions
Before the purchase of tbs above mentioned items it is reoomssmdsd to 
evaluate then if they are required or other equipment should be added, 
for example 1

a* A seoand water treatment plant is not aeoessary due to the Itsplea»- 
ntation of a VPA, Wet—prooees Rtoephorlo Add, terminal

b* Graphite tubes for tbs heat exchangers in the phosphoric acid plant 
should be added, as about 20 i» of the tubes are already out of 
order*

This evaluation is required, not to increase tbs production oost unne— 
oessarely due to depreciation*



C« Shore! London
Background

it T5P Coaplax Ltd* t hen are twenty ehovel loaders, «blob are not in 
good condition, dne to the fact that the average lif^tiae is 10  years 
and spare parts are difficult to obtain*

The sborsi loaders are :

2 Hade in Britain, trade sark Case

1 Hade in DS4, trade-mark Caterpillar

17 Hade in Japan, ae follow i

2 nos. Kaaaten 20 ; 5 гюв* TCM S3) 23 1 

2 noe* EB 5 ? 3 nos* SE 22 and 5 nos* 3E 1 0

9 Shovel louden a n  continuously required for trees port of aaterial 
free stores and caring bouses to pieces for further prooeesingo

Pisce of sorting Да», of shovel leaden

1* Slt-IX Plant
2* S*-I 4 Milling -1 Plants 
3* Begging -II Plant 
4« Bagging -I Plant
5» dramlatien Plant
6* Milling II Plant
7* transfer of spillages fresi

different places and other works*

1 (one) no*

1 (oe*) no*
2 (two) noe*
i (one) no*
1 (one) TC*
2 (two) nos*
1 («•>•) no*

8
total 9 (sine) nos*

2 (two) nos*ia standby for interrupted 
production

total required 1 1  (eleven) nee*
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2» Action»»

The maintenance programse at the aoaent is difficult to maintain as the 
personnel are continuously occupied Kith repairing of the shovel loaderso

ft» syndicates have studied already the pr-levs - : t:^ above leader* i:. 
their practical assignments, see Annex III, to remedy this problem hr 
reducing the total number to 1 3  and using the remaining as spars parts, but 
due to various types, the remedial solution can only partly be achieved»

Other actions hov to solve the problems with the shovel loaders should be 
investigated in the following way :

2,1 Br means of interconnections»

Bow to interpret this solution will he given hr examples :

a» Granulation planto

ft> connect, by means of a belt oonveyor, the green IBP belt oonveyor 
with the hopper of the granulation plant, for which reason one shovel 
loader can be omitted»

lbs constraint is that when the granulation plant has a shut-down 
the green T5P manufacturing plant has also to be stopped»

b» Bagging II Plant

Tb oosnect the product belt oonveyor of the granulation plant vith 
the hopper of the bogging plant by m a n s  of a belt oonveyor and a 
product cooler, far which reason two shovel loaders can be omitted»

As the temperature of the TSP product from the granulation plant is 
aoout 80 C same can not be bagged directly into the polythene bags, 
for which reason a product cooler is required»

2»2» Br replacement

Br replacement of tba above1  loaders, which can not be repaired any 
longer doe to high oost, into new ones, the production of TB*3 can be 
continued without interruption and the maintenanoe programs# can be 
maintained»

Standardisation of all shovel loaders used at all the enterprises of 
BCIC, would be highly rcoommandedo
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S. frailty oontrol
1 * Dosorlirtion

The quality oentrol of the ISP fertiliser depends esinly on a good 
prooess control whioh m e n u  that the instilments shoe Id bo no iking 
perfectly*

Quality oontrol has also a groat influence on production oooty for 
instance if the concentration of P205 in tbo TSP fertiliser oan bo 

controlled aa oloao aa poaaibla to tho oontraotnal ooemitieant, « 0 7  
ozooae would be m a t e  of maary*

lot only the chant cal analysis, bat alao the physical properties, saoh 
aa hardnovB, shape, aoroon analysis of tbo TSP fortiliaor and oran tho 
packing satoriala and tho oxaot might of the qoanti-cy of bagged T3P 
fertiliser are important subjects of quality oontrol.

Tho TSP fertiliaar is sold to BADC, Bangladesh Agricultural Jsrtlopaent 
Corporation, and their contractual agreement on quality of TSP fertili- 
ser ia aa follows 1

total P20S t 46  %

A m i  lab lo P205 1 43 %  - 4 4;P205

Free acid t 3 i P205

Moisture ocutcnt 1 2-5 %  by might
lot weight of bagged TSP fertiliser t 50 kg + 100 gross

Jute or m e a n  polypropylene outer bag 
Polytbylene inner bag

Xsaer bag sealed/tied with jute string to prevent moisture entering 
(biter bag ear hi no atitohed to prevent spillage or leakage*

The quality of TSP fertiliser which are imported to Bangladesh f r m  
USAID is shorn in ArniST H I  for powder TSP and k rm »T X H - a. for granular 
B P  fertiliser.

2* Actions
As soon as the granulation plant is in full production end the pa rone to re 
are knooti which quality of product nay be obtained, Banna la and instru
ctions oan be node end training courses way be conducted on quality 
control*
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£. Boonomtoal rcygnlTyr plants

Baring the financial year from 1 July 1982 through 30 June 19 8 3 the produc
tion ooet of 1 Metric Ton of TSP is T3u ’ . while the sales prloe to
BADC, Bangladesh Agricultural Bevelopeent Corporation is ’Ik. 5735*00 p®r MT, 
see Annex H I  I and Annex XHI-A.

The far.eers are buying the same TSP fertiliser at Ik. 3000. » per MT from 
BADC, shich is Bade possible because of the subsidy of the Government.

Bie difference between the production cost and the cost price for the 
farmers «ay be too big to reduce, bat the reduction of the production may
be done ste^by^-etep to achieve the following targets :

a, Below Tko 5735*00 per MT of TSP fertiliser 

Being the sales price to BABC*

b. Below Be* 4630.00 per MT of TSP fertiliser

Being the sales price of US/ 130*00, which is at an exchange rate of 
1 US/ m Be* 26.00, is Be. 468O.OO per MT of TSP fertilizer.

This price has been taken as the ex-factory price of US/ 180.00 per MT 
of TSP fertiliser for a consignment of 5000 MT of powder TSP, sold to 
Nepal in the month of Seven her 19 8 3*

Th avoid misunderstandings, this sals of TSP fertiliser to Nepal was only 
due to an emergency call from the Nepalese Government for helpo

For the survival of TSP Complex Ltd, it is essential that the plants are 
running economically, which means that the production cost is lower than 
the sales price,,

In Annex H I I —A is shown the build-up of the production cost of TSP 
fertiliser and in the following sub-sections :

1 . Good housekeeping
2. Cheaper raw materials
3o Cheaper utilities and packing materials
4. Selling by-produota0

the actions which have been taken plaoe and/or will take plaoe to 
reduoe the production cost, are described in brief0
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1 * Pood housoksoolnx

It the end of the j m t  1963 eighty (80) first line supervisors of T3P 
Complex Ltd* have been trained in good housekeeping in close relation 
to job safety, not to easts any aoney doe to wastages, leakages, accid
ents, etc«

In the practical assignments, see Аплет III aainly related to good 
housekeeping, the first line supervisors have to study specific problems 
and have to give а гене dial solution to the problems in 000 pa rati on with 
the UBTDO Training idviaero

2. Cheaper raw Materials

The rev materials, vhioh are used to manufacture TSP, Triple Super Phos
phate at T5P Complex Ltd* are e^e-encal sulfur .mi e r.';k.

The elemental sulfur is imported from Iras, Iraq, Canada or Poland and 
phosphate rock from Jordan or Когоcoo*

To reduce the production oorfc by using other ram raterials, the followi
ng souroee have been taken Into ooaaidsratiana t

a* Spent sulfario acid

Spent sulfario a d d  of a strength of about 70 %  Н2 Э04-, spec* gravity 
1*68 at 30°C from the DOT factory ire now being used and mixed with 
the sulfario o d d  for the manufacturing of phosphoric a d d  nith good 
results*

9 m  constraint is, that only one old tank -car is available, which 
carries 4  Я  of 70 1» HP3Q4 per day fron tha HOT factory located at 
Barahkunda, e village about 2 5 miles from TSP Complex Ltd*

b, Import of WPA* Kot-process Ihosnhorlo Ad^*

9m Coet A Freight oest of MPA. from Horoooo at the eeoend half of 
1983, to the Chittagong harbour, is t

03^ 380*00 per 1 IT of 100 %  P205, which is t 
9c 9» 196*00 per 1 И  of 100 £  P205

using the exchange rate of 1 • 9c# 24 *20

9m production ooat of phoephorio acid at TSP Complex Ltd* "g 
19в2-1983« eee Aimer П П  is 1

9c* 6,628*37 per 1 IT of 50 %  P205 or about 
Tk* 13,256.74 per 1 КТ of 10 0 £ P205«



Bil« big difference in oost is tbs reason, why a WPA tesudnal is tb* 
premises of TSP Casplex Ltd* will bs iwpleswnted in tbs near future end 
for which the basis study hss been cospletod*

Tbs WPA terminal will bs given as a grant froa tbs Butch Oovenssent 
to tbs Government rf Bangladesh,

o. PbosphogrotMo

№  reduoe tbs iwport of slsawntal sulfur a phoaphogypsuw prooesaing 
plant has bssn planned to be installed in the near future*

As rear aaterial is used tbs gypsua, by product of the phosphoric acid 
plant, and is processed into 302, to bs used for tbs E2304 plant sad 
CaO, which oaa be used for tbs oeswnt manufacturing plant*

An evaluation has been ande and approved by the World T̂ rir, which likes 
to finance this project*

3* Cheaper utilities and packing materials

To reduce the coats of utiUes and packing sate rials, actions will be 
taken on the following t

a* Foal

latural gas froa tbs Bangladesh own gas fields will be used insteed 
of oil, which has to be imported into Bangladesh*

Pipelines froa the gasfields to various factories in Chittagong are 
under construction and the net work of pipelines for natural gas on 
tbs premises of TSP Complex Ltd* will be executed eoonesto

The wo>rk to oonvert oil into natural gas supply to tbs granulation 
plant has been awarded already to a contractor,

b* Polythene InnsiMaags

The TSP product is bagged in 50-*g polythene inner-bags and in tbs 
near future a unit will be purchased so that TSP Coop lax Ltd* asy 
Mnofaotura tbs ixmezw tge itself*

The polythene granulars, tbs raw aaterial for the unit will be 
iaported*
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4« 3 e llln g  o f b yp ro d u cts

l ie  b y p ro d u c ts , w hich are so ld  d u rin g  the f in a n c ia l ye ars 198 I —15 S2 
and 19S2—19S3 are shown in  Aimer 1 1 7  and in n e r XT7-A re s p e c t iv e ly , 
ara ¡summarized as fo llo w s I

3*: -product 

H2304 a c id  

Oleus 

P205 a d d  

3ypsu*

S u lfu r sludge

MT so ld  in
1981-1982

4,468.417

700.297

0.783

13,084.265

HI? s o ld  in
^982-1983

1,388.859

300.181

O.2 6 5

17,967.493

99.000

S u lfu r sludge i s  the 3e d ia e n ts o f a e lte d  s u lf u r , c o lle c te d  frost the 
s u lfu r  ¡n o ite r and has bean so ld  to m is s io n a rie s  in  the ilo rth  o f 
Bangl adesh to use the a u lfu r  sludge as a k in d  o f f e r t i l is e r  in  p a d d y 
f ie ld s .

'The in te n s io n  i s  to s e l l  ¡sore b y-p ro d u cts in  the fu tu re , to compensate 
the production co st of ISP  f e r t i l is e r .

A ctio n  is  recommended to  s e l l  ¿round phosphate ro o k, to be used as 
f e r t il iz e r ,  fo r  exam ple, fo r  the rubber p la n ta tio n s .
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J , 3 St E, Beaearch 4 leveloi— nt« oentre

1  research sad dsrelopMnt oentre is reoaonended to be implemented at 
7S? Coaplez Ltd*
It la also reooaaended that the S dt D oentre and the training oentre 
are working olosely with, each other, doe to the fact that the train
ing oentre has already gained the expertise in develop ing work, not 
only by training people bat also hov to let equipment'running aore 
effectively* Therefore the H 4 T) oentre should have also an executive 
task to iapleawnt the '

Sie research should be restricted to test—work in the laboratory and 
pilot tests in the existing plants, for exaople the use of spent 
sulfuric acid fro» the HDT factory*»

Most iaportant is the davelopeent of TSP Cashier Ltd, to rednce the 
constraints, which imped* the objective to ran the plants at 10 0 > 
of their rated capacity on a year basis*

The development of equipaent, operation conditions, should be based 
on :

1 # minimi sing the iaport of materials from foreign countries

2 * purchasing of locally made eqoijswnt, materials, etc*

3* transferring of know-how to the local factories, where the 
aaterials are purchased, to get a better product*

A . 1
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Department

ANNEX I
EMPLOYEES AT TCP COMPLEX LTD. CHITTAGONG 

A3 PER 1 OCTOBER 1983
Officers

Workers Staff Junior Mid - Level
U -FL ret 

ne
Зцрегу
SAC. SACHE 8

Branch 0. 
AC, ACHE

Sr,
C,

, Branch 0. 
CHE

Senior 
GfM, АСОМ, 
DCC.

Total

Administration 3 149 6 2 - 4 164
Accounts dept. - 25 5 3 2 2 37
Commercial dept. - 35 2 5 1 1 44
Production 269 11 39 7 6 3 335
Meoh. maintenance 182 9 10 12 1 2 216
Electro dept. 52 - 4 1 1 1 59
Inetr. depto 25 - 3 1 - - 29
Pert© Lnpt. Hihab. ProJ. - - - - 2 1 3
Civil dept. 12 4 - 2 - - 18
Mat. Planning A Invent. 
Control

6 32 4 3 3 1 49

vitality Control A Manp© 
Planning and Training

23 8 9 3 1 2 46

Total 572 27З 82 39 17 17 1000
NOTE : Workers for operations are t Helper, SSO (Serai Skilled Operator), S0(3killed Operator),

HSO (High Skilled Operator) and MO ( Master Operator)
?>

Workers are working under Factory Act, of which the payacale is fixed by 1WWC, Industrial, Wages ’• ' ■ ' ’
Coamiseion
Offioera and Staff are working under the Shop# an^Retablishraent Act and are paid according to the 
guide lines of NPC, National Puysoale Commission.
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ANNEX II
DOWN - TIME ANALYSIS 
OP T3P - I A TSP - II 

AT
TSP CCMPLEX LTD, CKLmCKMl

TEAR i W«ohJUlicai i
i M y

i Elaotrioal i
i !

iInstruaeut 

: ^

Corro—
■ion
DfOTI

Prooe»» 
trouble 
m  Dwr»

j Powar I 
Failnr* i 
I TmcfB

j Shortage 
| reuw-aat» 1 
’ Day»

| Non
lifting 

! I*y»

Othars i

^  i

Total 
lo»» Da/»

974-75 36 25 «*• 40 21 - 122

1975-76 52 6 5 - 23 26 61 - - 173
1976-?7 54 4 15 - 15 24 108 - - 220

1977-78 146 4 6 5 28 20 35 - - 234
1978-79 102 3 3 - 5 12 79 10 - 214
1979-30 40 8 5 - 5 4 75 15 47 199
1980-81 37 3 3 5 7 11 70 48 (Chrar

hauling)
184

1981-82 32 4 1 65 6 6 74 51 - 239

1982-83 36 3 7 13 12 5 22 129
(Oran, 
plant)

227



ANNEX IJ^A
TREND OF PRODUCTION CP QHEEN TCP AT 

TCP COMPLEX LTD. CHITTAGONQ

1 Installed | Target I Production 5 jo of Achlevemnata on
oapaoity (MT) | (HT) | (MT) | Installed [Target

________________ 1____________l __ __________1 Capacity 8
1974-75 96,000 1 *1 50,000 32,851 34.22 65.70
1975-76 1,20,000 60,000 40,690 33.91 67.02
1976-77 1,29,000 *2 50,000 38,018 29.47 76.04
1977-79 1,52,000 40,000 41,274 27.15 103o99
1978-79 1,52,000 60,000 62,287 40.98 103.81
1979-80 1 ,52,000 80,000 71,118 46.79 88.90
1980-81 1,52,000 75.000 71,461 47.01 95.28
1981-82 1,52,000 85,000 57,888 38.08 68.10
■1982-83 1,52,000 75,000 68,602 45.13 91.47
Note 1 * 1 • TCP-II having installed oapacity of 1,20,000 MT per year was commissioned

and as suah, installed capacity on the available days stands at 96.000 MT
1974-75.

In Sept. 1974 
for the year

• H-I with an annual capacity of 32,000 ITT was commissioned in April, 1977 and as such 
installed capacity of TCP Complex (TOP-I <fc II) on the available days stands at 1.29,000 MT 
for the year 1976—77.

Tear is financial year, starting from 1st. of July to 1st. of July of following year0

MT « Metric Tbn



«

AN1ÎEX II - b
THEND OP PRODUCTICK OP GREEN TOP AT 

T3P COMPLEX LTD. ClflTTAGONG

I Installed | Total J 'ftttal ITbtal i Production (MT) Production Capacity on
C a p a c ity  (MT) j  Avail*- g Stream j  Dow-time j  per { Stream day
P»r day________| bl® Para D a y  1 Paya 0 Year fi Stream day__________________________

1974-75 400 303 181 122 32851 181 45.25
197^76 400 366 193 173 40690 211 52.75
1976-77 430 365 145 220 38018 262 60.93
1977-78 500 365 131 234 41274 315 63.00
1978-79 500 365 151 214 62287 412 82.40
1979-60 500 366 167 199 71118 426 85.20
1980-81 500 365 181 184 71461 395 79.00
1981-82 500 365 126 239 57888 459 91o80
1983-83
1 at Half

500 184 93 91 46633 501 100.20

1982-83 
2nd - Half

500 181 45 136 21969 488 97.60

1982-83 500 365 138 227 68602 497 99o40

Mot® : S«® Not® Ai u m x II—A
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AHHEX III
BATCH WISE PRACTICAL ASSISBCESTS

CP PBOJJCTICg A XUnSttHCB PBOIUCTIVITr C

1o Backet Elevator - Bagging-1 failing frequently. How can this be 
reduce or eliminated 7

2# Bulphur Selter of SA-II plant consumes much, steam* How can the 
consumption be reduced 7

3. Melting coils of sulphur melter (SA»-Il) Plant are corroded at 
excessive rate. How can this be reduced 7

4« Host loss through Milling-1 emission is excessive. How can
this be reduced 7

%  Shovel loaders became out of order frequently. How can this be 
reduced ?

6. Lust loss through Milliaĝ IX emission is excessive* How can
this be reduced ?

7. To «tody the causes of idle hours of different types of shovel 
loaders. What are the measures to be adopted for continuous service 7

8. Life time of acid flowing through three pipe lines frosi acid pomp 
tank in SÂ-I plant is very short. Causes of short life is to he found 
out and suggest remedial measures.

9* To study the abnormal behaviour of merric scales and rectification 
of the same in rock unloading belt conveyor from jetty*

10. To study the existing sanitary and cooling eater consumption rates. 
What measures are to be adopted to reduce the consumption 7

11. Boiler drum level control loop of SAr-II plant does not work in auto 
system. Sow can this be put into auto system ?

12. Life time of the 2nd best exchange tubes of SJ*>U plant is consider
ably short. Hrroasion/Corroesion occurs inside the tubes. What are the 
causes behind and suggest remedial measures 7

H L a a s B '

13. Steam produced in SÂ II Plant is not sufficient for works in full 
load. How can the oonsmrpxion of steam be balanced with the produced 
Toantity of steam

14. l̂antitatxve losses of P?0 from materials handling items to bagging 
section and suggestion for̂ remedial measure excluding PA»-II plant.



15# Hrcessive dost oMirrwi in Baggin̂ -II Plan-* during bagging operation 
which aoouid be reduced#

16. Tb study the P̂Jj- losses in Pip-II Plant and to suggest the remedial 
measures#

17» 2Ust loss through Millin^II Plant stank is «roes si re, Hov can this 
be reduced»

18# it the junction of flow of materials from one omveyor to another, 
huge quantity falls on the ground* How can this spillage of materials 
be eliminated#

i s a m a

19* Identify the major causes of frequent failure of 3i#-I Plant and
qualify the reasons In percentage in order of importance and suggest 
remedial measure#

20# Tb study the problems of measuring feeds 4 products of Pî I Plant 
4 suggest remedial measures#

21# Tb stuĉ  the causes of frequent leakages of rubber lined vessels 
of ?*-II Plant.

22# %  analyse downtime of Sî II Plant for the period July*82 to June*83 
and suggest effective method of maintenance in the line with 
preventive maintenance 4 breakdown maintenance#

23# Po study the reasons for bending the agitators shaft of PjWII Plant 
premixer and suggest remedial measure■«

24# lb study the causes of frequent failure of acid circulation paarp of 
34r-I Plant and suggest remedial measures#
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AMEX X U
gjALITT QP

7KTPIZ SUFEEPHOSPSATS, HJB-C^-PILE 
AS PER U5A - AID sqiKBfegSS

Phosphorus content
Available ...*•.••••••.••••«•••••.....«44.0 to 46.0/C8, as P205»Tin.
Water soluble...... .............75% of guaranteed PgO,., acLn.

free acid content....... .....................5*5% u  maximuni
Moisture content 6.0̂  as HiO ,
Screen size (lyier) ..............  90.0%- 6 mesh, minimum
Physical condition Free — flowing

AHALTTICAL MSTSOSS FOR gJALITT C0NT5QL

Chemical A.0.A.C» Bomber, or as noted

Total .......................  2.026c, 2.02? and 2.028b
Citrate insoluble ............ 2.036, 2.037 and 2.038
Available....... ........... 2.040
Water soluble ................ 2.032 and 2.033

Free acid . . . . . . . . . . . . . . . . . . . . . . .  Ho. 11 .lection XI (AFPC*3)
Moisture ........................ 2.013

Physical T. F. I .  Method Bomber

Sieve analysis ................. 500

a. Offers should, be aade on guaranteed. ¡ainimujB and it will be evaluated
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ASHEX 7
ilo  TBLnrara cctjbses cf tsp pebsoxnel

A* Dr PHOHJCncar ASP MAJ ?CB PBOPJCTTflTr

1.1 ^Week Train C m  Trainers Conree at the Technical Training Institute of 
tarnaphnli Paper and Ifcqron Coaplax, Chandraghona.
Proa 2-8-1982 through 28-8-1982

1. Xr. Syed Asadullah, DCC (Deputy Chief Cheaiat)
2* Xr. H.E. Sen, C(Cheaiat)
3. Xr. A.U.K* 2iba±r, AXE (laatto Macho Biglneer)

1.2. 2-Week Training Of Trainers Coarse at the Bangladesh Management and 
Devslopnent Centre, Chittagong
Proa 15-12-1982 through 30-12-1982

1. Mrs. Sofia Asdzul, 1C (isstt. Cheaiat)
20 Xr. A. Asia Shan, 1C ( " )
3. Xr. Xuknl Eanti Choudboxy, AXE (isstt* Macho Engineer)

A.3* 3-Week Train The Tkainers (TTT) Course at the Gaining Centre of 
TSP Coaplax Ltd* Chittagne^
divided as follows :
ao 1-Week Tost—Coarse for Participation in the W5-Couree.

Proa 16 -4 -19 8 3  through 21-4 - 1983.

b. 2-Week W !  Coarse
Proa 24-9-1983 through 6-10-1983» 1 2 3

1. Mrs* Sofia Aairal , AC (Asstt. Chsaist) 
stood first in overall. ootZM

2. Xr. Shaasul Bode, AC
3. Xr. Klsanor Bahasn, AXE
4* Xr. Zah) ral Alsa, SAC (Sab-Asstt* Chsaist)
5* Xr Fhalal Hoque, SATE (Sab-Asstt. Instr. Ihgineer)
6* Xr* ZLsaddin Ahaed, SAXE (Sub-Asstt* Mach Aigineer)
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b » i i  T E iis u a  u n n  h d u s t h e s s  m odules >
JOB HELAUCBS, JOB IfSTBUCTlC*, JOP KEiHODS 
1TO JOBSiFETT ______________________

B.1 8-Week Enterprios Training Manager Coarse at Bangladesh "miar— int 
and Drvelopsent Centre, Chittagong»
Proa 14-8-1983 through 6-10-1983

1» Mr. Fashiur ffchman, DCC (Deputy Chief Chemist)
Stood first in Job Balations

2* Mr. A* Saaad HaJcLb, C (Chemist)
Stood second in Ore rail and first in Job Instruction*

3* Mr* i. Jalil, C
4* Mr. JL« Asis than , AC (lastt. Chemist) Stood first in Overall 

and first in Job Methods*
5* Hr. A* Motaleb, AC
6* Mr* Mahboob H* Choodhazy, AC

I^rtici pants of various enterprises have attended this training 
coarse :

6 from T3P Complex Ltd
1 from Kemaphnli Bayon Complex
2 from General Electric Mazxofactoring Company 
1 from Paksiy Paper Mill
1 from Ehalna lews Print Mill 
1 from Fanohogaaj Urea Factory 
1 from Ghorasal Urea Factory
1 from (Jhattak Cement Factory
2 from Sylhet Palp and ft^per Mill
1 from Chemical Complex Chittagong*
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H K E X  71
FELLCWSBIP

FOB T3P CCMPTJT T.TTl ttMPLOTSSS

A. latch aid.

For training of granulation technique* in Holland, frcn 26 Fovenber 
1^82 through 28 Deoember 1982

Ir. S.A.I.I, Delsar ffnasaln, General Manager
K r. Id* Sadaqna, ldditional Chi of Operation Manager
Xr« Xabir Ahned Choudhaiy, Additional Chief Electrical Engineer
Ir. long Hla Thosey, Xaintenanoe Superintendent
hsult x They reoeiTad a good training

B. Through I M I X  funds

a. For a seminar course on phosphate fertilisers in Bangkok:, Thailand, 
from 10 July 1983 through 16 July 1983* sponsored ty IFDC, 
International Fertiliser Development Center.

Ir. S.A.K.I. Delsar Hussain, General Manager
Hr. inil Baran Chonrihnri, DCC, Deputy Chief Chemist

Beenlt t lot approved by the Sore meant

b. For a aaintenanoe and production men ages wnt training progran at 
IFDC, International Fertiliser Development Center, Itasole Shoal*i, 
USA, froa 3 October 1983 through 21 October 1983*

Ir. inil Baran Chondhnri, DCC 
Ir. Syed Soaaher Alan, DCC 
Ir. A.T.X. Xhaled, DCC

t lot approved by the Government

o. For a 5-seek instxvnentation training oouree at Fozboro Far East 
Pte. Ltd. Singapore, starting date 28 Bcveaber 1983.

Ir. Bashir Mohammad, SHE, Sub iaaietant Instrument Bigineer 
Ir. All iagar, HST, High Skilled Teohnioian 
Ir. Jaker Ahned, HST, "
Ir. Serajul Islan, AF, Analytical Forman

Besult t Sot approved by the Qovemnanto
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AHHEX T U

CP G 
TSP c

SHIFT FEBSCKNEL 
BiSUIATION P U F ?  CP

■M i ?3 2 m P S .

Ibsre are 4 shifts for the granulation plant and they are controlled, 
included the shifts of the other plants of TSP Complex Ltdo by t

a* Che Overall Shift-in-Charge, designation Chemist

b, Che Assistant Snif t-iiwCharg*, designation Asstt, Chemist

One shift of the granulation plant consists of the following eight 
■sabers*

a* Che Sectian-in-Charge, designation SAC(Sut>«Asstt, Chemist) 
or Foreman

b, Che Granulator Operator 

Co Che Furnace/Dryer Operator 

d« Che Dedusting System Operator

e, Che Boiler Operator
f. Two Pay loader Drivers
g« Che Helper for taking samples

Furthermore there are 10 oontrmct labours par shift for the following 
purposes :

2 Labours for handling green TSP and product TSP 
2 Labours for acresn decks,
2 Labours for granulator 
4 Labours for green TSP hopper.

Designation of the Operators are HSO, SO or 3SA (High Skilled-, 
Skilledf-or Sani Skilled—Operatore )

Ih  ring initial * tart—up each of the four Operators is assisted by an 
Operator of the next shift, who is therefore working an overtime, sad 
moreover the training of the operators is more effective.
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АЯНХХ 7II-À
Ш И Ш  1XZ) ОРВНАТТНО HSTHJC?ICffS 

ТОН OHAHULATICB' PULST CP
Т5Р caeг г а  и д .  (ш т д кз д а д

The following — anal» «ad operating instruction* for the granulation 
plant of T5P Conplex Ltdy «tioh. have been distributed to the personnel 
cf the granulation plant, are i

A* Marnais

1o Iranr.lation plant, process desertptian

2. Annex to granulation plant, prooeas calculât!an

3. Squi^cnt speciflcat!an list

Co-writer of theee «armais is Mr. Id. Sadeque, Additional Oiief
Operation Manager

B* Operating Instructions

1. Bsyer operation

2. dreno, la tor operation 

3o Bry section operation 
do Boiler operation

%  Operation of pressure systea of boiler 

6. Operation of tenp* indiottoг controllers of furnaoe 

7о Deaerator operation*
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AHHEI IX
HFOBU.TICH 7 BOM OCP 0? MOHDCCO 
(OFFICE GHEHLPISH IBS PHOSiBATES)

1* Analysis of phosphoric add or ortho phosphoric acid
Fsrcentag* of P205 * 52 ?( mini mom 
Pre« acid as 304 t 3*5 £
Solids content : 0*50 ^ aarimnn 
Specific gravity i 1*650

2* Vessels to transport phoaphorio acid

OCP has its own fleet which transport the phosphoric acid all over the 
worldo lbs transportation capacities of phosphoric i-cid solution of the 
fleet are as follows t
2 vessels of 6,000 MT of so Intion each 
2 vessels of 10,000 MT of solution each 
4 vessels of 20,000 MT of solution each 
2 vessels of 22,000 №  of solution each
All of the vessels are proceeding with a speed of about 14 knots 
per hour*
All vessels are in the possession of ponps to unload the phosphoric acid 
at a rate of 200 cubic nets re per hour against a head of 60 asters liq
uid coloan*

3* Material of construction
Tanks to be stade of MSHL, Mild Steel Bibber Lined, and piping aade of 
epoxy resin stratified with glass fiber*
The punps on board of the vessels are aade of UBS, H79 or CA3TEBCKJHE 
*3ie agitator of the tank should be of the top entering type*

4® Prloe
In the second half of the year 1983 the C and 7 Chittagong harbour 
prloe is i
U3j 370 to 380 per MT of 100 % P205

for shipments of 10,000 MT and of 20,000 M? of phosphoric acid solution, 
containing 52 %  P205 ain*
Insurance cost should be considered for total loss coverage being 
1 % of Cost and Freight value*

A A
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ANNEX XI
WATER REQUIREMENTS 
TSP COMPLEX LTD.

TSP I  TSP I I
MT/Hr MT/Hp

Omnulation Plant 
MT/lIr

T o ta l TSP Com piei Ltd  
MT/Hr

Make up w a te r 20 .0 81 .0 — 101 „0

P rocess W ater 21 .0 53.n 2 .9 76.5

Demi (n e r a i l e e d )  w a te r 8 .0 32.0 6 .0 46.0

S a n ita ry  w ate r - - - 50.0

S u b -t o t a l  low s a l in e  
w ate r

49°0 166.0 8 .5 273o5

R iver w ate r  u sed  as  
wash w a te r  o r  sc ru b b e r  
w ater

330.0 970.0 25.0 1325.0

T b ta l 379oO 1136.0 33.5 1598.5

Note » The p la n ts  o f  TSP Complex L td . a re  d e s ign ed  f o r  low s a l in e  water of may. P P O  pirn c h lo r id e  
io n s  and t l i is  w a te r  i s  used  as  make up —, p ro ce ss—, demi—and s a n it a ry  w ate r*
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A MWSI H  -JL

AMALTSI3 (ЯГ lAHHAPQULI BIVEB WATER 
COLLSCTED IM MATS R HKSSS70IR

Clorldaa aa Cl 
Max. Mia.

д аAvg.
tbrbldlty dagraa 
Max. Mia. Avg

Total HardnaM ppa 
Max. Mia. Arg

Mo t . 1961 392 8 169 31 8 14 230 59 123

Dac. 1961 508 52 205 33 10 16 210 60 122

Jan. 1962 747 130 245 85 10 21 160 100 135

Fab. 1982 598 22 285 24 11 15 225 80 153

Mar. 1982 433 70 181 22 9 15 186 56 112

Apr. 1982 418 37 151 24 8 16 191 59 102

May 1982 400 17 109 21 8 13 138 66 95

Jwa.1982 360 17 130 26 9 14 193 49 104
Л1. 1982 35 8 17 26 9 16 123 44 68
Any. 1982 17 6 11 63 9 21 89 55 73

Sap. 1982 28 5 10 75 12 28 105 48 64

Oot. 1982 175 19 58 50 19 31 114 62 86

MOTE t HITS R MATER COLUSCtKD ШЯШ1 LOW TIDE OF 2.5 TO 3.0 HRS PER 24 HRS A DAY



(6 8 )

15SEZ H  - B 
3X1 - WATER PRODUCT! C®

DOHESC 1982 «1983

Month Quantity in Average Chloride ions
onbio ®eters in rms

July 1982 1 1 ,3 6 6 16 0I
August 1982 15,869 9.0
September 1982 13,170 15.9
October 1982 16,044 65.7
Nov*®ber 1982 7 ,2 1 0 103.9
December 1982 2,8 56 90.5
January 1983 1 ,7 6 0 83.6
February 1983 3 ,0 8 0 86*9
March 1983 2,371 162.7
April 1983 11,935 6 8 .1

May 1983 11,236 25.1
June 1983 10,323 29.9
9 m  quantities are not representative for the capacity of the eater 
treatment plant, due to t
1* All plants were not running daring, the erection of the granulation 

plant froa half loveaber 1982 through March 19 8 3*
2* Daring April, May and Jane 1983 the plants were not naming at 100 %  

of their rated opaacities and plants had their shut-downs*
9 m  capacity of the water treataent plant at 220 ppa chloride ions is t
34*5 (MT/hr) x 19 (hrs/day) x 30 (days/month) ■ 19 ,6 6 5 MT/eonth.
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A M E X  H I
qpiLiTr op

7KTPL2 SUPERPHOSPHATE, HJS-CF-PILE
AS PER USA — AH?

SPBCIFICATICff

Phosphorus content

Available
Water soluble. ••••••••«.••...... .

Free acid, content.0.««.
Moisture content
Screen size (Prler) ..........ooo.o««..*i.«.a
Physical condition ...... .

•44#0 to 46.05? ’ es P205»TTdn. 
75^ of guaranteed P20,_f *in* 
5*5^ ** H_PO,f mq.T-i mini 
6.056 as ICO , manning
90 .056 — 6 mesh, minimum 
Free — flowing

MALTHCAL MSTSODS FOR 3JALITT CONTROL

Chemical A.O.A.C. Bomber, or as noted

Total ..........
Citrate insoluble 
Available .......
Mater soluble ...

Pré» acid
Moisture .........a.

2.026c, 2.027 and 2.028b 
2.036, 2.037 and 2.038 
2.040
2.032 and 2.033
Ho. 11 Section H  (AFPC^) 
2.013

Physical T« P. I. Method Somber
Sieve analysis ................. 500

a. Offers should be Bade on guaranteed minimum and it will be evaluated
on basis of lowest landed oost of Po0

<- !?•

b. APPC. — Association of Florida Phosphate Chemists, 5*k Edition (19T0)
Source : Document SBM — 77-3 dated August 12, 1977 t 

"AID Fertiliser Specifications"
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QUALITY CP

TRIPLE SUPERPHOSPHATE , GRANULAR G НАЛЕ 
AS PER USA -  AID STASIA HUS

SPECIFICATION

Riosphorufl content

Available •«»•••••••••••••*» , ,«o
Hater so lab le .

Free acid content ...............
Moisture content .............. ,<»•........ .

Screen sine (Tyler) •••••«<>•••••«•••••

Ftiysical condition

44o0 to 46,0/6̂  as P205» mi ni «ran
7556 of guaranteed P-Oj., minimum
5.C# as ILFO., maTiiun*
4*0% as HYO ̂2 f maxunam
90,0$ -6+16 mesh, minimum
100  ̂-  4 mesh; 98̂  + 28 mesh 
Granular, free-flowing

Chemical

Phosphorus

ANALYTICAL METHODE FOR QUALIТУ CONTROL

AaCUAoCo Number. or as noted

Tbtal .............................................. « 2,026c, 2,027 and 2o028b
Citrato inaolable 2,036, 2o037 end 2,038
Availab Le ,*•*••«••• 2,040
Water solnble ,,•••••••••••••••,•••2,032 and 2,033 ^

Frac acid , , , , o , , , , o , o « o , « , o ,o , , , , , , , ,  No, 11 Section C  (AFPC )
Molature • , , , , ,o ,o « ,  20013

Rxrsical ?,F,I, Method Ram ber

Sieve analysis ••••,,,,c,,,,,,o,,•••••• 500

a. Offers should be Bade on guaranteed minimum and i t  s i l l  be evaluated on 
basis o f losest landed oost o f P20<-,

b, AFPC -  Association o f Florida Phosphate Chemists, 5th Edition (1970)

Source * Document SBK — 77—3 dated August 12, 1977 *
"AIL F ertilise r Specifications"
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AHKEX X I I I
PRODUCTION COST 1982-1983 

PRODUCTION : 68602 MT

Elements of Cost j 1981-82 1982-83
0 Cost per ton 
0 in Tk«

Cost per ton 
in Tklca.

ACTUAL COST CP SULPHURIC ACID t

A. Variable Cost® 1739.9S 1431.01
B. Fixed Cost 235.99 545.37

Total Cost ( A + 3 ) s 1975.97 1976.38

ACTUAL COST OF PHOSPSOEIC ACID (50< P205 )

1. Variable Cost 5816.00 5226.66

B. Fixsd Cost 332.70 14- 1 * 71

■total Cost ( A + B ) t 6148.70 6628.37

ACTUAL COST OF TSP FERTILISER *

A. Variable Cost 5346.99 4892.33
B. Fixsd Cost 693.88 1273.81

Tbtal Cost ( A + B ) : 6040.87 61660I4

Salas Pries 
1 US^ - 3c 24o -
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A im  m i  -  A
pscmcTicar cost cp tsp peh 1982-1983 
______ pacmcTTC» t 68.602.9A it.

Slaaanta o f  Coat* $ Unit i  U sage | Qaty Prloe { Tbtal Coat i Coat
J I j Conan- par Unit in  Taka j par Mf

____ ____________________ 8 1 ___________i_______________
A* 7 ariab la  Coat

1o Itock phosphate M? 0*48 33,046*94 1650.21 5,45,34,567.67 794.93

2o Tnaagad TSP IT - 950 1677.73 15,93,847.39 23.23

3. Pover kWh 39.66 27,20,713 1.65 42,44,312.28 61.87
4* Furnace o i l ga llon 0.45 31,023 24-12 7,35,100^40 10.71
5. 3paras 4 Aocee- 

aorias
- — - «n 45,27,352.52 65.99

6. Conaunabla storea  
( lnbrican ta , p a in t )

— V - - 4,63,984.90 6.76

7* Othar facto ry  
0vei-4iead

- - - - 16,15,363.99 23.55

8* Baasiaa bag* So. 20.11 13,79,736 9.43 1,30,12,796.48 189.68
9. Polythane baga No. 20.11 13,79,936 5.13 70,75,418.56 103.14

10o Jute tvina lb* 0.03 2,039.50 5.97 12, 169.13 0.18
11* Saving thraad lb . 0.04 2,984.50 33.21 99, 116. 99 1.44
12. Saving naadla lb* 0.003 181 11.43 2,069.60 0.03

Sob — to ta l 8,79,16,099.91 1281*52

13. Baallooatad ooat 
o f 505t P205 a d d

IT 0.69 47,393.08 5226.66 24,77,12,219.51 3610.81

Tbt. 7 ariab la  Ooat 33,56,28,319.42 4892.33

B. Fixed Coat 

1« O arhaad ooat 2,09,54,726.40 305.45
2© Baallooatad ooat 

o f 50*  P205 a d d
MT 0.6 9 47,393.98 1401.71 6, 64, 32,615.71 968.36

Total Fixed Coat 8,73,87 ,342.11 1273.31

Total Prod* Coat 42,30,15,661.53 6166.14
3alaa p rio * 1 Tic 5735.00 
1 US^ - Tk 24*00
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ANNEX XIV

^bnth i B a**ed  TSP in  MT j

SALES STATEMENT 0 -  PRODUCTS 
FOR 1981-1982 OP 
TSP COMPLEX LTD,

I 3 u I f .  A o id  in  Lba t Phosph. A o id in  Lba ft OIoujb in  Lba | Qypeum in  MT

J u ly ' 81 4 .5 81 .5 0 5 ,30 ,004 - 21oOOO

Aug' 81 7 ,140 .50 2 ,9 7 ,04 0 - - 1 , 622.500
Sept* 81 4, 609.00 3 ,68 ,135 - - 335.250

O c t ' 81 10, 060.25 6 ,3 1 ,08 5 - - 1,758.500

Nov* 81 6, 721.50 4 ,9 1 ,35 0 -
k

- 1,176oOwO

Doc* 81 11,388050 5 ,87 .194 - 2, 20,400 155.500

Jan ' 82 2 ,344 .00 4 ,3 3 ,70 0 m t - 1 ,289,500

flab* 82 4 ,332 .50 8 ,79 ,292 - 4 ,4 0 ,80 0 1 ,203 .000

Mar* 82 5, 070.25 5, 84,218 - 4 ,40 ,800 t ,8 5 6 .o i i ,

Apr* 82 2,972o75 36, 22,682 - 600 1 , 161.000
Mav* 82 4 ,364 .50 4 ,38 ,413 1,682 4, 40,800 1 , 246.000
June *82 2 ,733 .50 7 ,86 .413 44 55 26O0O00

Total 98, 48,392 1,726 15,43 ,455

T o ta l in  MT 66,313.75 4, 468.417 0.7831 700.297 13,084o265

1 MT -  2204 n » *
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ANNEX XI? -  A
SAIES STATEMENT OF PRODUCTS 

FOR 1982 -  198З OF 
TSP COMPLEX LTDo____

MONTH Bagged TOP in  MT SuI f .  A c id  in  Lbs Oleum in  Lba Pboaph. A c id in  ciypsum in
MT

S u lfu r
S ludge in  MT.

J u l '8 2 629.814 3 ,03 ,800 - - 165oOOO 25.О

Aug '82 4,374.936 6 ,1 1 ,66 0 - - 1 , 408.000 -

Sep ’ 82 8 ,227 .500 3 ,05 ,980 - 9660000 -

Oct*82 11,898 .00 1 , 36,800 4, 40,800 - 623.000 -

Ncrv'82 9,740oOOO 3, 60,697 4OO - 944.000 -

Deo*82 9 ,472 .500 1 , 51,641 4 ,40 ,800 - 1 , 959.850 -

1 ал '8 3 4 ,264 .500 4 ,5 1 ,81 5 - - 1,397o833 -

F eb *83 4 ,726 .500 5 ,17 ,759 - - 733.000 ал

Miir*83 I 4I . 5OO 3 ,55 ,775 4 ,4 0 ,8 0 0 - 2 ,4 49 °510 -

Aj>r»83 490.OOO 3 ,25 ,600 - 58З 4 ,7 93 .8 0 -

Ицг'83 4 ,852 .000 3 ,14 ,812 4, 40„800 - 401.000 74.0

Jim* 83 6 ,503 .750 3 ,26 ,707 - - 2, 126.50 -

T o ta l 41, 63,046 17,63 ,600 '>83

T o ta l ¿7,321.000 1,445.559 doo .101 0.2645 17,967o49i 99 .0
in  MT

----------r  W  --------------- ■ ' " ------ ъ  ™ Л Г ЛЛS a le s  5 ,735 .00  6 ,¿12.00 <Ç S Î2 .00  14 ,414.00  300.00 125.00
P ric e  
Тк/мТ
1 MT -  2204 lb s




