G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/







RALCROGOIF 508 O CTEIO T T e ARt




RESTRICTED DP/ID/SER.B/L45
15 February 1984
ENGLISH

" N l
4 SSVLL)[,J \".{(:'5':\
OPERATION AND MANAGFMENT CF FERTILIZER PLANTS .

DE/BGD/78/002 B
BANGLADESH

Terminal report¥*

Prepared for the Government of the Pecple's Republic
of Bangladesh by the United Nations Industrial Develorment Organization,

acting as executing agency for the United Nations Development Programme

Based on the work of Wybe G. Wals, training adviser for ohosphate plants

United Nations Industrial Development Organization

Vienna

* This document has been reproduced wi<hout formal editing.




(2)

TABLE QF CORTENTS

o = TITLE PAGE

= = TABLE OF CONTENTS
- = TABLE OF ANNZXES
= = IZXCHaNGE BRATE

= = aCKIOWLETLGZMENT

I ABSTHRACT

4.
B.

Purpose of the project
Impediments and remedial actions
Activities carried out

Outputs produced

Achevement

Utilization of project results
Findings

Conclusions

Recommendations

IT INTROIUCTION

III ACTIVITIES,

A.

Ce

Gramulation plant
1~ Description
2o Activities on granulation plant
201 Training in Holland
2.2 Training activities at TSP Complex Ltd
ae Theoretical lectures
bo In=plant treirine
Go On=the—job coaching

3¢ Activities in the nsar future

wPA, Vet-process Phosphoric Acid, terminal

1« Background
2o Degign of UPA terminal

Practical assignments

1e Description
2e TNIDO inmuts

- 0 ® @ 4 O\n @ =

- ek wh ek =mb  w=b
P T RV T S S VY Ry




IV Ac%ions

Ao

Ce

(3)

Do Instrumentaiion Page 29
1+ Description 29
2e Activities 30
I, Fellowships 3
33
Water requirements 34
1e Water requirements 4
8 273.5 MT/Hr of low sazline water 34
be 1325.0 NT/Hr of river water M
2, Water supply 35
3o Solutior of low sazline water shortage 37
3¢1 Increasing of tie capacities of the 37

water requireneris system
3.2 Installation of a VPA terminal 33
FIRP, Fertilizer Indusfries Hehabilitation Project 39
Te Dascriptibn 39
2o Actions 39
Shovel loaders 40
1+ Background 40
2+ Actions 41
2.1 By means of interconnections 41
242 By replacement 41

Quality control

1« Description
2¢ Actions




(4)

E. Economical running plants Page 43
1« Good housekeeping 44
2¢ Cheaper raw materials 44
ae Spent sulfuric acid 44
be Import of WPA, Wet—process Phosphoric 44
Acid
ce Phosphogypsum 45
3e Cheaper utilities and packing materials 45
ae Muel 45
be Folythene inner--bags 45
+ 4+ Selling of by-products 46

Yo B & Dy Bessarch & Development, centre. 47




(5)

TABLE QOF ANNEXES,

- ~ SITE PLAN Page
I ~ EMPLOYEES AT TSP COMPLEX LTD. CHITTACONG
II - DOVN - TIME ARALYSIS

II-A - TREND OF PROIUCTICN OF GREEN TSP
II-B = THEND OF PRODUCTION OF GHEEN TSP
oI « BATCH WISE PRACTICAL ASSIGHMENTS
Iv = TRAINING CENTER

Iva - PLAN OF TRAINING CENTRE

v

Vi

- TLO0 TRAINING COURSES OF TSP PERSONNEL 70 BECOME ILO
TRAINER.

- FELLOWSHIP FOR TSP COMPLEX LTD, EMPLOTEES

Vil « SHIPT PERSONNZL OF GRANULATION PLANT

VII~-A = MANUALS AND OPERATING INSTRUCTIONS FOR GRANULATION
PLANT

VIII - MATERIAL BALANCE OF 1 MT OF TSP OF 46 % TCT. P205
EXCLUTING LOSSES.

X - INFORMATION FROM OCP OF MOROCCO
X ~ LOCATION WPA TERIINAL

X-A - 52 TO 54 % P205 STORAGE TANK

x « WATER REQUIRE/ENTS

-4 = ANALYSIS OF KARNAPHULI RIVER WATER

XI-B -~ IEMI- WATER PRODUCTION

IIT ~ QUALITY OF TSP, R O P AS PER USAID STANDARDS

XIT-A =~ JUALITY CF TSP, GRAWULAR GRADE AS PER USAID 5TANDARIS.
Izl -~ PRODUCTION CCOST 1982 - 1983

XIII-A -~ PRODUCTION COST OF TSP PER 1982 = 1933

av ~ SALES STATEMENT OF PRODUCTS FOR 1981 - 1982
XVeA =~ SALES STAT=ENT OF PRODUCTS FCh 1982 - 1983,

49

51

53
55

57

59

60
61

62

63

64
65
66
67
68
69
70
T
12

73
74



EXCHANGE RATH

The monetary unit of The People's Hepublic of Bangladesh is the Teka,
abbreviated as Tk. and pegged to the UB Dollar.

1 Tska = 100 Paisa
The exchange rate, as fixsed by UiTDP Dhaka, is as follows ¢

Ocobar, November 1980 : 1 USE e Tke 15.60
Per 1 December 1980 USS = Tk, 16400

L 1]
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Per 1 Japuary 1981 : 1 USE = Tk. 16445
Per 1 lay 1531 : 1 USE = Tke 17430
Per 1 Junse 1981 ¢ 1 USE = Tke 17455
Per 1 July 1981 3 1 USE = Tke 17.75
Per 1 iugust 1581 : 1 US§ = Tke 18450
Per 1 November 1981 : 1 US{ = Tko 19420

L1l
S 3

USE = Tke 20440
USE = Tke 21415

Per 1 January 1982
Per 1 April 1982

(1]
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Per 1 July 1982
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-t

USE = Tke 21486
Per 1 October 1932 : 1 USE = Tke 22,56
Per 1 December 1982 : 1 US¥ = Tke 23.80
TSE = Tke 24420
USE = Tk. 24427

Per 1 April 1923

e
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Par 1 October 1983
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| ABSTRACT,
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A. Purpose of the projecte

The parpose of the project is to up-greds the skills of operating and
maintenance persannel, see Annex I, of TSP Complex ltd., Chittagong to
achieve the following objectives 2

10 To emable the TSP Complex Ltd. to operate at 85 4 of its rated capacity
2, To enable ths TSP Complex Ltd, to operate at 100 % of iis rated capacity

The main plants at TSP Complex Ltd.,, see Annex : Site Pian, and their
rated capacities are g

Si~I, Sulphuric Acid Plant I, : 100 NTPD of ERSO4 as 100 % H2S04
SA~II, Sulphmric Acid Plant II,s 400 MTPD of H2304 as 100 % H2S04

Pi-I, Phosphoric acid Pjant I, 3 32 NTPD of P205 as 100 % P205
Pa~II,Phosphoric Acid Plant II,3 135 MTPD of P205 as 100 ¢ P205

TSR-I, TSP Plant I, : 100 NTPFD of TSP containming 46 % tot. P205
TSR-II, TSP Plent 1I, : 430 XTPD of TSP oomtaining 46 % tote P20S
Graaulation Plant : 500 NTPD of TSP containing 46 % tot. P205

A1l plants are designed for 20 opsrating hours per day to meet their rated
daily ocapacity.

The yearly capacities are 3

TSR=I 1 32,000 MTPY of TSP fertiliser in powder fom
TSR=II: 120,000 NTPY of TSP fwrtiliser in powder form,

Bote @

NTPD @ Metric Ton Per Day

MTPY = Netric Ton Per Year

TSP = 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 the down-times and because of their importance,
they have been registered since 1974.1975, see Annex II.

Plans have been made, described as remedial ¢2tions, for the purpose to
reduce the impediments as ruch as possible, as follows @

1o Down—time due tc mechanical=, and process—troubles,

femedial actions : t.aining, advices and on=the—job coaching of
personnel of TSP Complex Lid, and supervising practical assignments,
see innex III, during the training courses.

2e Down—time due to instrument troubles.

Remedial actions : training, advices and on-the=job coaching of
opcrators of the plants and preparation of an instrumentation iraining
course at Foxboro Singepore for four(4) instrument engineers,

3¢ Down—time due to power failure and electrical troubles,

Remedial actions ¢ a main sub-station of 10 MVa (Mega Volt Amperes )
has 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.

#hen electricity of 23 k Volts will be used, less fluctuation in power
supply will be expected, so that elec.ricazl troubles may be r:Cuced.

4e Down=time due t5 corrosion troubles

Remedial actions : training in corrosion protection and implemeniation
of FIRP, Fertilizer Industries Rehzabilitation Projec?, in which corr=
oded items such as absorbtion and drying towers of Sa~II will bve
completely renewed.

S5e Shortage of raw materials.

Aemedial action : implementation of a teminal for imported phoanhoric
acid, a project which has already been approved by the Iutch Govern-
ment and wilil be given as a grante

and to use other sources like spznt zcid of the DDT factory,

6o Non=lifting of TSF products

Remedizl actions ¢ increasing of the bagzing section, which project
has also been approved by the Dutch Government as a grant.
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Fajilure of granulatior plant.

Remedizl actions : as the zranulation plant has not been taken over by
TSP Complex Ltde all repair work has to be done by the Duich contractor
HCG, Hollandse Constructie Groepe.

On—-the~job coaching is still required as the operation procedures
change frequentlye

Decrease in rated capacities due to high salinity of river water

Remedial actions : implementation of WPA terminal ror the import of
phosphoric acide

Transfer of expertise of personnel to otiuer factories of BCIC,
Bangladesh Chemical Industries Corporations

Remedial actions s thanks to the Jeneral Manager, Mz, S.i.K.}. Delwar
Hugsain, of TSP Complex Itd. the transfer of expertiss of personnel
has been stoppede

Exodus of skilled personnel to tus 1iddle~Cast

Anybody may g0 to the Gddle-Zast without any reservation and the
remedial actions are as follows 3

ae Training for all personnel of TSP Complex Itd. especially operators.

be To axtend the class room area of the “raining centre by 31'=4" x
17'=0" & 532,7 sqe £t = 49.5 sqe meters, see Annex V=4,

Ce 3 Officers have been nouinated being the permanent staff members ol
the training centre,

jo Increase of number of tsachers by 5ix, see Annex V, wno got their
training at FIC, Bangladesh "anagement Development Centre in
Chittagong and were certified on Thursday 6 October 1933 in four
modnles : Job relations, job instructions, job methods and job
safetye.

11, Shortage of ghovel loaders,

Aemedial actions : further investigetion required as the results of
the two practical assignments on this subject were not suificient.

12, Production cost of TSP fertilizer

If the production cost remains nigher than the sales price, it ray be
an impediment.

Remedial accions : investigation required as suggesied in section
"Economical running plasts”o

13¢ Not awarding of the fellowships

Bsmedial actions : to be discussed in meeting with high=top officials.
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Ce Activities carried out

The activities, abstracied from the chapter concerned, are directed to the
impediments, mentioned before, with the aim to achieve the objectives
and summarized as follows ¢

1o Granulation plant

The contractor of the granuletion plant started the erection en
Wednesday 7 November 1983 and during the period berore and afier the
erection the following activities were conducted by the Training
Adviser :

a, preparation of training course in Holland, see Annex VI, for 3
3 senior oificers and 1 senior branch officer

be1 theoretical lectures in granulation technolozy for the persomnel
of the granvlation plant, comnsisting of :
4 serior branch officers, 4 branch officers.
5 junior officers and 1. operators, besed on the prepared nmanucis,
see Annex VII-4, on that subjecte

be2 inwplant training for the persoanel of the granulation plant, see
Annex VII and the distribution of operating instructions, see Annex
VII=-A,

be3 on~the=job coaching during start=up of the gramulation plant
ce discussion and advising the management cf TSP Complex Lide a2bout the
expecting bottle necks of the granulation plant and how to solve

them,

de preparation of the inctructions for the mechanical pecrformance
guarantess and for the process performance guarantees,

2+ WPA, Wet—process Phosphoric hcid, terminal

The study of a WPA termin:zl for the import of plwosphoric r.id at the
premises of TSP Complex Ltd. and conscquently the prepz:;-ation or
specifications for invitation to tender in the international presse.

3¢ Practical asciznnenis

The establishment and the supervisinn by the Training Adviser of the
practical assignments, see Annex TII, as a part of the production and
maintenance productivity course conducted by the ILC, International
latour Organization.

Advising and supporting the desire of more certified teachers for
conducting the ™I, Training Within Industries, modular course
sponsored by ILC, see Annex V,
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4e Fellowship

The preparation of nomination forms and contacting the
training centers abroad for:

ae 2 Senior Officers tc attend a seminar in phosphate
fertilizers in Bangkok, Thailand, sponsored by IFIC,
International Fertilizer Develorment Center, Muscle
Shoals, Alabama 35660, "TSA.

be 3 Senior Officers to attend a training programme in
meintenance and productioa management at IFDC, USA.

Ce 4 Junior Officers to attend a training course in
instrumentation at Foxboro Far CLast Pte. Lid., Singapore,
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De OQutputs produced

The sutputs produced in relation to the activities mention-d in
item C above, are summarized below es follows

1. Granulation plaat

e

seifwreliance in granu..tion techniques

be trained persons of :

Ce

8 managerial staff
4 supervisory staff

4 first=line supervisory staff

16 operational staff

skilled persons of

4 first=line supervisory staff

16 operatioral staff

2+ L PA mterminal

Self-reliance in !mowe=how, to ensble to build a PA~terminal
by themselves,

3¢ Practical assigmments

ae
e
Ceo
de

Se

self-reliance in tackling problems
80 trained first line supervisors
12 certified teachers

reducing of wastages

increasing of productivity.
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E. Achievement

The achievement of immediate obJectlve in regexrd to the higrsr level
objective : io run the plants at 10C % of their rated caprcities on year
basis, is ‘ha.t the plants, except the gxmmlat:.on plant, have been opera~
ted at 10042 %, see Annex II-B, of their rated capacities during the first
half year of the financial year 1932 - 1933 on stream day basis.

Pe Utilization of project results
1o Hesults already utilized

ae Granulation plante

Operating the gramulation plant in the night shift, from 22.00 to
06,00 hrs without any supervision of the contractor.

be Practical assignments

automatic system, The team members, who realized this assignment

ﬂ» Boiler drum level control loop of SA~II plant is now working on
have been rewarded.

Ce oxtension of class room area of the training centre from 5107 8qe
£t to 1042.7 8qe fte.(completed in June 19Sg§ see Amnex IV-A.

de the involvement of twelve newly certified teachers in the training
courses for first line supervisors, see Annex V,

2. Besults likely to be utilized.

as granulation plant

Operating the granulationm plant at 100 % of its ra.ted capacity to
be able to run the up-stream plaats a,lso on 100 % of their rated
capacities.

be WPA terminal.

If the WPA terminal has been implemented the results likely to be
utilized are :

- reducing impediments

- mcrea.sxng the reaction sections of TSR-I and TSR=-II to aporox.
150 75 of their rated capacities of powder TSP to cover lost of
production due to down-time days,

ce practical assignments,

Implementation of the practical assignments to reduce mechanical
and operation troubles,




Ge Finding
The findings geined from the project of the Training Adviser are as follows:

1o Maintenance and operation of the plants are progressing, but the
instrumert sectioxn in its operation and maintenance is still weal:,

2 The implementation of a "/PA terminzl should be executed as soon as
possible, so that the impediments could be reduced considerably

M¥oreover, during operation of the PA termincl, the FIRP, Fertilizer
Industries Rehabilitation Project, can be executed so tnat the produ=
ction ol TSP fertilizer can be continued without interruption.

e The granulation plant is still a pain in the neck with regard to the
oroject objectives, and as the granulation plant still beisngs to the
contracior we still devending on their planning schedule of repairing,
replacement, etce Their planning is time consuming becauss dacisions
nave to be approved by the headquarters of the contractor in Folland.

4, The selected fellows to undergc a training in foreign countries have
not been awarded, although sufficient funds were available., This
rejection has impeded the activities of the UNITO Training Adviser
very much.

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

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

He Conclusions

It may be concluded, that cased on the project experience and bvased on
the progress of tane individual iniended outputs/results, tLe objective
to enable the TSP Complex Ltd. to operate at 1005 of its rated capacity
on year besis is certainly to be achieved, when all the remedial actions
will be executed under the guidance of the UINTDO Training Adviser,
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I, Recommendations

To 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 recomuended that :

The assignment of the UNIDO Training Adviser should be extended till
the end of December 1935

The activities during the extended period will be based on the
following :

1o The granulaiion plant, the follow=up of personnel in operatior and
advising modification where required.

2. The completion'of the training of operators of the other plants of
TSP Complex Ltde

3. The implementation of the practiccl assignments

4. Assistance in matters relating to day~to=-day operation and
maeragemcnt of TSP Complex Ltd.

S5¢ Evaluation of the terders, supervising of the erection and training
cf 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
specializatione

7. Implementation of a section in the treining centrs for instrumen-
tation coursese.

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

9« Training in quality control
10s Advices and guidance in new rrojects.
11« Advices and guidance in the execution of economical running plantse.

12, The implementation of a Research & Development centrs.
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I, INTRODUCTION
OF FINAL REPORT PART II

The 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 Utd. North Patenga ,

Chi ttagonge.

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

Pert =1
Part-IT

from 15 October 1980 through 14 October 1982
from 15 October 1982 through 31 December 1983

As pert II is a continuation of part I the purpose of the project,
the activities and the results are sumnarized in chapter II,
abstract,

The activities and the actions required during t:.e 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,




IT ACTIVITI=S

The activities during the second neriod of the Training Adviser from
15 October 1982 through 31 December 1333, are beced orn the reduction
of the constraints, which impede tie achievement of the objective to
rm the plents at 1005 of their rated capacities on year basise

T"ln
e

Te
2e

3.

4e

6o
Te
Se
e
10,
11,
12,

136

constraints are :

Down=time due to mechenical - and process-troubles

Town~time wve to instrument troubles

Town-time due to power failure and eiectrical troubles
Jown=-time duz to corrosion troubles

Srortage of raw naterials

Jon-lifting of “SP products

Tailure of granulation plant

Decrease in rated capacities due to high sclinity of river water
Transfer of exrertise of persomnel to otuer factories of 37IC
Exodus of skilled personnel to the Midile-Bast

Shortage of shovel loaders

Production cost of TSP fertilizer

Not awarding of fellowships,
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The activities to reduce the constmn% in the second
period of the Treining Adviser are on priority basis with
the aim to achieve the immediate objective, which is, to
run the plants at 100 % o7 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

Bo PA, Vet-process Phosphoric Acid, terminal

Ce Fractical ascignmentse

De Instrumentation,

Ee Fellowships.




Ae Granulation Plante.

1o Description

A corntract has been made beiween 2CIC, Dangladesih Chemical Indistries
Corporztion, and HC3, Hollandse Constructie Groep, a Dutch construct-
ion Tirmmyto huild a graerulation plant on ¥urmnexey basis at TSP Complex
Ltd, Chittagonge

The capacity of the granulation plent is 25 NTFI or 500 ITTPD or
150,000 “ITPY of gramilar TSF fertilizar.

™e cont®act price is Ifl, Putch florins, 8,996,400,00 equal to USE
395984560,00 (1 US¥ @ Dfle 2.50) and ziven as a grant to the
Danrladesh Toveramert from the Dutch Government.

Important dates of the contract zre as follows :

28 Sep. 1981 i
19C1
1981

— Contract dzte
- Opening of L.C, letter of Crecit, by 3CIC

- Date of effect of the contract
(Date of contract coming inte force)

(1] . (1)
e W
5} [@]
(¢}
0O of
L] [ ]

- Jate of completion of srection works $ 2 Feb, 1983

- Date of hand-over to TSP Complex Ltd : 2 'ar, 1533
(af$er zuaranteed test-run)

- Crace period for CG ends on s 28 Lpr. 1983

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

Second : dus to wrone erection such as ¢ the chute to the crusher was
too horizontally, not zood supvoort of polypropylene ducts for which
reason they .racked, dust collecting lines erected with pockets, scru-
bber drain pipe line instead of a laundsr. All these items had to be
adjusted, :

Third : due to wrong plamming, 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,
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Fourth : due to wrong design such as : the trection of the elevator
at a bucket speed of 1.2 meters per second is by friction giving
slipping problems, capacity of the primery air fan is too small,
outlet of secondary air fan in the furnace not correct designed
resulting in hot spots, fire oricks of burner chamber supported by
a steel cylinder cracked due to different expansicn of steel and
fire bricims,

From 7 October 1933 tarough 12 iTovember 1983 the plant had again to
stop {or repairing the burner chamber, redssign of lifters of the
dryer, linins with teflon sheets the inside of the hopper, installinc
more counier weizhts on slipping traction vheel of clevator and
replacing of the rubter belts of tie conveyors wiich aave been worm
oute

Altogether it mzy be said that tie granulation plant has been const-
ructed by putting equipmeni together without the mowledse of
manuafacturing TSP, Triple Supar Phosphate, from powder into granular
forme

Alco it siwould be mentioned that electreric instrumentis are not the
right instrunents in a T3P factory.
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activities on zranulation plcont
The activities of the UI'IDO Training adviser regarding the zranulation
plant may be described as follows 3

Iraining in Zolland

The contracter of the granulation nlant obliged in his contract to
train 4 enzineers in a zranulation plant in Holland the technicgues of
granulation.

Jowever tne costs of the air ticlkets should be borne by the 3angladesh
Government but the; could not supply them at that time,

Therefore the U'IDO Training Adviser contacted the Dutch ambassador in
Dhaika, re e Jinninghe lems*€, and his second secretary, iir, O.7.N,
~lderenvosch, resultingz in an a2llocation from their special fund of

Df1. (Dutch florins) 3C,300. = 2qual to JSE 10,909.09 (1 USE = Dfle 2.75)
for the air tickets, winter clothes aud pocket money for four engineers
of 732 Complex Ltde

The four engineer, who left TSP Complex Ltde from Friday 26 November
1372 through Tuesday 23 lecember 1532, for the training in Folland,
wereyg

e S.A.K.T%. Delwar ‘mssain, reneral ‘anager

'ire [ de Sadeque, additional <hic<l Cperation “anager

1ire rabir 4dhmed Choudnury, :dditional Chief Zlecirical Ingineer
iTe Tonz la Thowey, 2interncuce Superintendzns

Jefore tiey left for Holluad, they received mamuals, see [nnex VII-Z,
and guide lines from the TI7I0 Irainin: adviser,

242+ Training activities at ISP Complex Ltd

Qe

After having appointed the personnel for the shifts and the required
educational back=ground for tne operztion of the srarulation plant,
see annex VII, by the NIIDO Training adviser instecd of by the contra-
ctor, the training has Leen conductzd by the “7ID0 Trainin,; adviser
as follows

Theoretical lectures,

luring one month, 30 days, thie number of persons, see Annex VI, uho
were theoretically trained in process and operation of the zranulation
pl-at, according to tie llanuals and Operating instructions, see Annex
TII-A, was :

Senior branch officers = 4

Branch officers =4
Junior officers =5 ( 1 reserve)
Operators =16

Total 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,

In=plart traininge.

T™wo months long after the theoretical lectures the 29 employees were
trained in the plant how to operate each egquipment, sections of the
granulation plant and how to communicate with each others,

Onwthe-job coachinge

When the process engineers from ISK, Dutch State Mines, in Holland,
the process owner of tlie zranulation plant, were on site from :

jed, 20 Tarch 1933 through Sat. 4 June 1983 and
Sat, 27 iugust 1533 threugh Son. 9 October 1933

they made chanses in operation, such as interlocking system, oil
heating system, for wrhich reason the UNIDO Training Adviser had to
coac.:ed the trainad personnel of the grauwulation plant accordingly.

Also when the plant was running for some Couple of days the “NIDO
Training Adviser had to modify the operation nrocedurzs, such az to
close the pressure indicators by start-up, because their ranges are
too small or how to oren/close the valves of the boiler level
indicators, which are differently than the standaid ovrocedure,

Activities in th. near future

The instructiors for the llechanical Performance Tuarantess as well
as the Procesc Performance Guarantees have been made by a committee
supervised by the TWID0 Training Adviser,

Wnen the gurantee lLest run by the contractor of the granulation plant
has been completed, all the collected duta will be eviluated by the
committec,

After the zranulation plent has been handed cver to TSP Complex Lid.,
modification will be executed such as tie interlocking system, raw
naterial feed system, lowering the platform at the granulator chute
etc,
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Be WPA, i'at—process Phosphoric Acid, terminal

1e Background

i
Due to the constraing it was decided to install a WPA {emminal as
soon a&s possible for the purpose of importing phesphoric acide

The decision was made for the following reasons:

ae to reduce tue total down=time of TSP Compler Ltd., as the production
of TSP will not be hampered if ths Pi-I, PA=II, SA-I and/or SA=I1
have to be siui-down due to mechanical-, process—, instrumente,
electrical-, and/cr corrosioa troubles.

be to minimize the down—iime due to shortage of raw meterials, which
are phospnate rock and elemental sulfur. The presence of imported
puosnioric acid mcy reduce the period of tic shortage of elemental
sulfur.

Ce Wihen tie plants have to operzte at lower capacities due ito nigh
sali.ity of the river water, additional phosnheric acid may be
talzen from %tue imported phosphoric acid.

de when using Imported phosphoric zcid, overcapacities in powder ISP
can be realized as tle reaction sections are able tc produce about
150 7 of their ratad capacities. Thess overca-acities may increase
the total production on year basise

e. the storages cf the Pa=terminal may be used to stors TSP Complex
Ltds own precduced phosphoric acid.

fo disposal problem of zypsum will be less, as by the production of
1 77 of 100, P205 about 5 7 of gypsum will be produced, see Annex
VIII 28 by-product in a wet-process phosphoric acid nanufacturing
planto

ge to gein knowledge ; as in the anear future a plant will be imple=-
mented in Bangladesh, to manufacture TSP from phosphoric acid and
phosvhate rock, and which can be done by personnel of TSP Complex
Ltde
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2, Design of WPA terminal

To design the WPA terminal the following activities have been carried
out

B

Co

oontacting suppliers of phosphoric acid

In this respect only OCP, Offioe Cherifien des Phosphates, of
Nerocco supplied the necessary information, see Amnex IX

The cargos of the vesssls are also important tc know as the ma.z:l._-
mxn cargo which a vessel can directly unload froe the TSP Complex
Ltd, jetty is 13,000 NT,

#0il ocondition
The s0il condition of the premises of TSP Complex Lid. is

0.,46C MT per square foot or 4,95 MT/square meter.

Witk tis informotion : data, specifications and drawings of the
axistir 3z storage tanks have been studied in respect of their
foundations,

location

The location of the WPA terminal incinded the piping and valwves
from the jetty to ‘e terminal and from the terminal o the exist-
ing storage tanks together with the transfer pumps has been inve=
stigated and a preliminary drawing of the location of the
terminal has been mads, see Amnex X

3

tank design

In accordancs witn the coliected information it was dv ides
instail two storage tanss each having a2 capacicy orf »,000 MT o
227 PLU. phosphoric acld insteal of one 2lg storage tanxk also
from Ené point of wview of maistenance, satfety and extra siorace

SDACE TOr Oown produced phosphoric acid.

a preliminary sketon ox oms siorage .unx .- e WPA terminal has
been made, see Annex XA,




oo Specifioation

After having made the preliminary drewing and sistch,
specifiocatiocas for invitation to tender in the intematiomal
press have been made on the following subjects 3

1o Civil work

2. Steel tank

3. Babber lining

4. Protection layer

Se Trensfer pump

6. Agitation mechanimm

7o Piping

8. Valves,
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Ce Practical assi ats
10 Description

At TSP Complex Ltd. training ccurses are going on sinoe Nomday 18
Ootober 1982 which are sponsored by

Bangladesh Chamical Industries Corporstion

Burean of Manpower Employment & PTraining, Govt. of Bangladesh
International labour Organisation

Internaticnal Develogment Association

Each treining oourse consists of two parts of courses, each having a
duration of one menth, of the following subjects 3

&, Production and Naintenaroce Productivity ocourse.
In which 6 basic steps : select, record, exsmine the facts, develop,
install and maintain, are taught in details to make I tter use of
existing manpower and machines to increase prodnotivity,

be TWI, Training Within Industries, Modular course

The lectures given are in 4 modules s Job relations, Job instruction,
Job methods and Job safety,

The contents of & modnle can be explained by its definition @

A modnle is a 8elf oontained body of knowledge, complex in itself, but
part of a oontinuing whole,

The treining ocurses are given to first line supervisors, designated at
TSP Complex Ltde as Junior Officers and those opsrators who fulfil the
following definition of supervisor :

A supervisor is anybody in charge of peopls or anyons who directs the
work of otherse

The prectical assigmeents are given to the participants after the 2-week
theoretical phase of the Production and Maintenance Productivity oourwe,

A group or also called syndicate of about 4 participants are given a
specific problem, which exists at TSP Complex Ltd,, and which they have
to study and to give recommesded improvements based on ths knowledge
they have gained during the training course




2 UEIXO inguts

The prectical assigmments are based on prodblsas related to existing
maintenance and production process/methods and to good house keep-
ing ¢ A mumber of prectical assignments is shown irn Amex III,

The problems are ocollected by a oomittee of departmental and
sectional heads and supervised Yy the UNIDO Tralning Adviser.

Daring the period of 10 days of the prectical assigmentis discass~
ion are taken place and after oompletion the results of the prect-
ical assignments are evaluated bty the UNIDO Training Adviser.

Daring tbe THI Nodnlar oourse some lectures are alsc conducted by
the UNIDO Training Adviser in Praining Plans and Methods and
Technical Training at TSP Complex Ltd.

3 Certified trainers are svailabls at TSP Complex Ltd, to sondnot
the lectures of the Prodnotion and Maintenance Productivity oourse
and six are almost certified truiners, see Amnex V,

For the TWI Modular coures certified trainers have to be borrowed
other enterprises, 3ince Bmrsday 6 October 1983 six members
TSP Complex Ltd., became certified trainers, see Annex V

!

the discussions with the Genersl Nanager of TSP Complex Ltd,
the UNIDO Training Adviser it was agreed to increase the mumber
osrtified truiners as soon as possible,

i

A
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Ds Instrumentation

1. Description

Most of the instruments installed at TSP Complex Lid. are as old as
the plants themselves,

TSR-I was erected in 1969
TSp=1I was erected in 1971

Parts of the instruments have been replaced alreadr severs! times but
some noi, such asths magnetic flow meters as their spare sparts are
out of production,

Good functioning of instruments are essential from the point of view
of 3

Opsration, for example, if the texperature of the sulfuric acid in a
pips is higher thar indicated, the pipe corrodes.

Production cost and quality control, for example, any quantity of
free sulfuric acid above 2 § ir 30 % P205 phosphoric acid is s waste
of money and moreover ths acid with too high exocss of free H2S04
produces a very sticky TSP fertiliser which ig difficult to handle,.

Bot good functioming of the instrumentation does not mean that the
operation has to be stopped, as human sensemorgans can be used, for

example 3

if the free H2S04 in phosphoric acid slurry is 4 to 5 % you can smell
it due to the Pluorides escaping from the acid,

if the washing of the filtercake in the phosphoric acid plant is not
good, you can taste the gypsum that it is acidic,

if the equipment is overloaded, you can feel the vibratiom,
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2, Activities

a. From 24 Octoder 1983 through 13 ¥ ovember 1983 replacement of
existing instruments into new ms, included the erection of
& oomplste new operating comtrol pansel, has been exscuted and

1 was supervised by two instrement engineers of Foxbore Far Fast

Pte. Ltd, Singapore.

During the erection, training in calibretion of the installed
instruments were conducted by the 2 3ingapore instrument
enginsers in present of UNIDO Praining Adviser,

bo Trainisg aids have bewn ordered by UNIDO Headquarters in
Vienna, Anstria, to make the treining in instrumentation
easier,

Ce 4 Instrument engineers have been nominated to attend a trein-
ing oourse in instrumentatiom at Foxboro, Singapore, who
will be the trainers of the courses to be oconducted at the
Training Centre of TSP Complex Ltd,
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. Peliowiicg
In close comoperstion with the managemsent of TSP Complex Ltd.the employwes
are selected for a fellowmhip in foreign countries,

The most suitable candidates are selected, who havw the ability ¢to imple=
asnt the kmowledge, gained frem a seminar or training oourse, in ISP
Complex Ltd,

The mmber of candidates to attend a specifiec programme, see Amnex VI, and
which fellowships are finanoced Ly UNIDO, are as follows

& 2 Candidates for & Ger ar in phosphate fertilisers in Bangkok, Thailmnd,

be 3 Candidstes for a training progremmse in maintenanoce and production
nanageasnt in the fertiliser industry in Nuscle Shoals, USA,

¢s 4 Candidates for an instrumentation training ocourse in Singapore,

Seminare,te whioch the training progresms, see item b above, alsc belongr are
essential for TSP Complex Lté., as exchange of experienoce bestween the parti-
cipsnts are possible, latest developmsnts in technology are discussed,
beocsuse TSP Complex Ltd. has no research center and contacts can be made
for later ocorrespondences regarding probleas, etc.

The imstrumentatien truining oourse is a special ocourse. With the managem=-
eat of Foxboro Far East Pte. Ltd, Singmpore, it has besn @iscussed in det-
ails, whick type of lectures should bde given based om the type of instrum—
ents installed at TSP Complex Ltd,, with the aim that the participants,
after beiag trained, may become the trainers in in_trumentation at the
training ocentre of TSP Complex Ltd,

Also the training aids, ordered from Foxboro Far East Pte. Ltd, Singapore,
are ssant for the instrumentation treining ocurses at TSP Complax Ltd,

No_ sover the training aids may be used as stardard instruments for calibre-
tion purposes.

Daring 24 Octeber 1983 through 13 Novesber 1983 two imstrument engineers
of Joxboro Far Emst Pte. Ltd, Singapore, supervised the erection of inst-
ramextation for 3h=I, msanwhile giving treiming in calibretiemn, test prooe-
dures, maintensnoce, eto.

It is therefore that candidates for the truining ocurse in Zingapore shall
fulfil the following two conditions ¢

1e 411 participants shall be from TP Complex Ltd, Chittagong cnly

2o 411 participants sbhall have already required knovledge and experience
in instramentation,
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It is a sad story that all the selected candidates of TSP Complex
Ltd. have been rejected to undergo the above mentioned three
courses, although there were encugh funds awvailable to finance
the fellowships.

To get all approvals required for a fellowship abroad, the
following points should be taken inte consideratioa @

1o Evidence that funds are available, total amount of the funds
eteo

2, Evidence that they have beea emrolled in the truining course.

3e Participants above 50 years of age sre not allowed to underge
z training abroad,

™ seminars it is allowed, ut official statemsnt that it is
s seminar is s must,

4s Participsnts, who have onoe in their life time beem abroad, :
are not allowed to go for a second time, l

5¢ Noo~cflicers are not allowed to undergo a training abroade




In chapter III, the activities of the Truiming Adviser ha« been descri-
bed to redunoe the constraintis to achieve the immediate objsctive to
run the plants at 100 % of their rated capacity on stream-day basis,

™ achieve the objective, to rum ihe plants at 100 4 of their rated
capacity on year basis, investments are required, such as the imple=
mentation of a WPA terminal in the nsar future,

Other constraints which impede the achievement of the objective and
which require investiments or time are described in this chapter,
Also the not economical rumning plants the Training Adviser considsrs
them as a comnstruint,

Therefore these impediments have been put in this separate chapter, in
which alresdy some actious have beem talmn or have to be takem in the

near future - 2= I . Tos LT

A, Water requirements

B FIEP, Fertiliser Industries Sshabtd litatiom Project
Co Shovel loaders

Je ality contml

Ze Economical running plants

*; R & D, Research & Divelomment, centre,
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Ao Water ressnts

1s ¥ater requirements

T™he water requirements at TSP Complex Ltd, whem the planis are rumning
at 100 peroens$ of their nameplate capacities and without any losses or
vastages say be divided in two parts, see Annex II 3

ae 271.5 NT/Hr of low saline water

This water should oontain max, 220 ppm chloride ioms, as the plants
at TSP Complex Ltd, are designed for ite

In the low salins water reservoir, the river water is treated with
ccagulation aids, such as alam caustic soda (EaOH) to bring
dowm the turbidity from 100° o before further treaimeat,

The treated water is filtered and is used for the following
parpoees 3

- ¥Xabs up water, mainly for the irrigation coolers of the SA=I and
3411 plants and the Ball Mill coolers

= Process water, mainly for filter waah of A=l and PA=II plants,
pamp gland sealings and gramlatiom of powder TSP

- The nake of -="{nerslised) water, mainly for tie thres tolilers and
the diintiom of sulfuric avid, and phosphoric acid of Pi~II plant

- The make of 5:7.1i7" “2t=I',majnly for drinking water and tod lets,

be 1325,0 XT/Hr of river water

The river water is pamped to the hold=up tank, see Annex : Site Plan,
and frem here the river water is mrthorpu-podhvtmpump-, sach
having a capacity of 950 WT/Hr, mainly to “he scrubberw and baromet-
ric condsnsers of the plants inam one thromgh supply and after bdeing
used, drained back to the Xarmafuli river,




()

2. Water l’ugg!

The water to TSP Complex Ltd, is supplied from three scurces @

se Karnmafuli river
Ce WASA, Water And Sewerage iuthority, the municipal water—oompany,

The WASA water can not be supplied in sufficient quantities to meet
the requirements hy additiocnal supply.

From the 18 deep tube wells installed in the premises of TSP Complex
Ltds, only one tubs well, with a capacity of 130 MT/Hr, bas been able
to deliver water of 220 ppm chloride ions max. The other deep tube
wells are not ir service due to high salinity and lack of sufficient
underground water,

30 the main water supply is from the river Karmafuli, which is pumped
by two pumps, each ha: 1300 NT/Hr capacity, to the 1000 m> holding
{tank and to the 3500 low saline river water reservoir,

T™he problem with the river water ir its salinity and to receive low
saline water can only be done during low tide period, which is 2.5 to
3,0 hours per 24 hours a day.

However, in the dry season startiug from December through April, even
during the low tide period the salinity of the river water rumains high,
) Prom these 5 months of dry season thare erist a period of average 20
days of which the oontent of chlorids ioms is 500 to 500 ppme Still
collection of river water is possibls during these 5 months as shown

in Amnex XI-4, but the quantity is not sufficient to rumn the plants at
100 % of their nameplate capacity and even sometimes during the 20 days
the plants are foroed to shut—down, due to the shortage of low saline
water,

To increase the quantity for the make of dsmi-water, low saline is
mixed with high saline water to a ocncentration of max, 220 ppm Chlorie
de ions, which is easpecially dons in ths dry season from Iecember thro-
ugh April, but still the increased quantity is not sufficient to meet
the requirements, for which reasom the capacities of the plants have

t2 be reduced accordingly.

The bottle-necks, to collect low saline water especially during the dry
3easqn, can be considared of two kinds
3

low saline river water ressrvoir is too small

a. The capacity of 3500 m

to supply the plants, when they are operating 20 hours per day, with
20 x 27345 = 5470 3, as the water reservoir can only be filled dur-
ing the low tide period of 2,5 to 3,0 hours a day,




(36)

be The existing wmater treatment plant, which produces demi-wmtsr from
low saline water is too small, especially in the dry season.

The design capacity of the water treatmsat plant is 34.5 T per
operating hour at a maximum Chlorids ions of 220 ppm (parts per mill-

ion) running per day at 19 operating hours and 5 hours for regene ro~
ticze The stormgu tank has a capacity of 240 N Tons.

The capacity of tbe water treatment plant deperds also on the quanti=
ties in pm, of other elemerts such as Al, Mg, Ca, Ea, etc, ut the
chloride ioms are ths most important as the stain ess steel used as
material of oomstruction corrodes faster at higher concentrations

of chlozr+ds ions,

Baquired is 45 NTPH demi-water, equal to, see Amex XI :

20 (hre/day) x 46 (XT/hr) = 920 NTPD

snd at a capacity of the watar treatment plant of 34.5 NTPH equal to
19 x 34.5 = 65545 NTPD at 220 ppm Chlorids ioms, the capscities of
the other plants have to be reduoced accordingly.

Prodaction cost dnring the fimancial year 1983=1983 of § T
of demi-emter is

Jariable cost T 35.85
Fixed cosmt * 13.57

Produoction oot X 49.42 per 1 NT of demi-wmter,
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3. Sointion of low salipe water shortage

Befoxe to maks axy solutioms to sclve the shoriage of low salime water,
the following haz to dn evaluated first 3

s ™a actual requiremants as show in dmmex II

bo The actual capacity of ths wmter treatment plant as showm in
Annax Il=-B

oo Duing other regin with a higher capacity in th;'tmh-nt plant,
than the existing one, having a volume of 7000 liters of resin with
s capacity of 3

1.5 milliasquivalent of ion per milliliter of resin,

d¢ If anly the increasing of the storage tanks inclmded pumps, piping
and valves, is required of the following @

3500 NT low salins water reservoir
240 XT dami-water tank
™e solntions, whioh Lave already been meds to solve the shortage of
low saline water, are as follows 3
r 3¢1 Increaning of the capscities of the water requirements system,
The inoreasing of the capacities is in aocordance with the proposal

of the PIEP, Pertiliser Industries Bshatilitation Project, as
follows :

a. Installation of a third pump of 1300 XT/Hr vapscity, to pump
the river wmater to the lov saline river water re-ervoir,

be Installation of a low salins river wter reservoir with
s capscity of 4000 m°, included a flash wixing agitator met, a
chemical dosing system and s salinomstsr,

ce Installation of a pressure type repid filter umit

d. Installation of a set of equipment for demineralisatiom and
silicas removal for s capacity equal to the existimg plant,
inolnded a 40 K7/Hr degasifier mnitgy




3¢2 Installation of a WPA, Wet=proocess Phoaphoric Acid, terwinai,

By installing a WPA terminal the low salins water requirements can
be redunoeld considerably.

e import of phoaphoric acid means, that the plants of TSR-II oan
bs out of operatiom, except the Ball i1l section, which oconsumee
apprax. 3 NT/Hr of low saline water. The Ball Mill sectioz has to
ma $¢ produce ground phosphate rock required for the samfactur~
ing of TSP,

Fros TSR-I, the Eall Mill section and the 2A=I plant have to

opsrate, The Ball Hill section for the same resascn as the Ball

M1l section of TSR-IT and the 3A~I plant for the production of 20%
oleum for the IDT factory and H2904 for other factories than TSP Complex
Ltdo

To cslonlate roughly how much low saline water is required, by
importing phosphoric acid is as follows @

The low saline water requirements for MR.II is 166 KT/Hr, aee
dmnex X, If only the Ball Mill sectiom of TSR=II is in operatiom,
which requires 3 NT/Hr of low saline water, the total quantity of
low seline water may be reduced by 166-3 & 163 NT/Hr, when the
otber plants of TSR=II are not running, to @

273+5 = 163 = 110.5 NT/Hr of low saline water
Then the water tresatmsnt plant has omly to prodnios, ses Amnex IT :
46,0 = 32,0 = 14 NT/Hr of demi~mter,
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Be FIRP, Pertili ries litation Projects

10 Desord EEE

To reduce the impediments at TSP Complex Ltd. due to equipment problems
a FIRP progremme has been mads, which should be implemented in January
1985 during four months, This project will be finanoced bty IDA, Intermati-
onal Developmant Association, affiliated with the World Bank,

The items, which will be prohased, are as follows 3

1. Pinion, tyres, girth gear and drive mechanism for the dryer cf the
granmulation plant

2e 12 mm Thick mild steel plates, acid proof bricks and mortar tc replaoce
the AT, Absorbtion Tower, and the DT, Drying Tower, of Si&~II plant,

3¢ A 35 cubic meter per hour water treatment plant for the make of
demi-water, and acoessories.

4o Chlorinator wnit

5o Cooling tower

6. RMiver water pump and piping

Te Water resarwoir

8¢ Shovel loadsr, wash water pump and special toclse

Se¢ Alonised tube xndle for 2nd heat exchanger of 3iA~II plant,

10s 4cid treasfer pump.

24 ARKlons

Bafore the purchase of the above mentioned items it is recommemded to
evaluste them if they are required or other equipment should be added,

for example 1

80 A second water treatment plant is not necessary éns to the impleme=
ntation of a WPA, Wet=prooess Phosphoric Acid, terminal

be Grephite tubes for the heat exchangers in the phosphoric acid plant
should be added, as sbout 20 % of the tubes are already out of
ordar,

This evaluation is required, not to inorease tha prodncticn cost unne—
osssarely dus to dapreciation,
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Ce Shovel loadars

1o Background
At TSP Complex Ltd., there are twenty shovel loaders, which are not in
good ocondition, due to the fact that the aversage life=time is 10 yesars
and spare parts are difficult tc obtaing
The shovel loaders ars :
2 ¥ade in Britain, treade-aark Case
1 Made in USi; trade-mark Caterpillar
17 Nads in Japan, as follows ¢

2 nos. Kamatsu 20 ; 5 nos. TCM SD 23
2 nos, DB 5 § 3 nose ST 22 ard 5 nosw, Sh 10

9 Bhowvel louders are contirmously required for transport of metarial
from stores and curing houses to places for further prooessing.

Flace of working 2 1 T8
1¢ SA=II Plant 1 (one) noe
20 SA=I & Milling =I Plants 1 (one) 2o,
3. Bagging =II Plant 2 (two) nose
4o Bagging -I Plant 1 (oos) Doe
S, Grammlation Piant 1 (ome) Bos
6o M1lling II Plant 2 (two) now.
Te Transfer of spillages frow 1 (coe) noe

different places and other works.

Total 9 (nine) nos.

8. is standby for interrupted 2 (two) nose
production

Total required 11 (eleven) mos.
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20 Actionse

The maintenance progreme at ths moment is difficult to maintain as the
personnel are continuously occupied with repairing of the shovel loaders,

™o syrdicates have studied already the rv-Clcems o0 the above leaders In
their practical assignments, see Amnex III, to ru:eiy tbis proolem by
reducing the total mmaber to 13 and using the remaining as spare parts, but
dus to various types, the remedial solution can only partly be achieved,

Other aotions how to solve the problems with the shovel loaders should be
investigated in the following way :

2.1 By means of intercomnections.

How to interpret this solntion will bs given by examples :
8o Oreaxmlation plant,

To ccnnsct, by means of a belt conveyor, the green TSP belt conveyor
with the hopper of the gremulation plant, for which reason one shovel
loader can be omitted,

Te oconstraint is that when the greamulation plant has a shut=down
the green TSP mamfacturing plant has also to be stopped,

bo Hagging II Plant

To oomnect the prodnuct belt oonveyor of the gremulatiom plant wxith
the hopper of the bagging plant by means of a belt conveyor and a
product cooler, for which reason two shovel loaders can be omitted,

As the perature of the TSP product from the greamlation plant is
aoout 80°C same can not be bagged directly into the polythene bags,
for which reason a product coolsr is required,

2.2Q g r.gllcmt

By replacement of thn shovel loaders, which can not be I‘y‘i?d
lorger dune to high ocust, into new ones, the production of TS
contimed without interruptiom and the maintenanoe programme can be
maintained,

Standardisation of 31l shovel loaders used at all the enterprises of
BCIC, would be highly recommwended,
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Do Quality comtrol
e Desoription

The quality control of the TSP fertiliser depends mainly on a good
prooess ocntrol which means that the instruments should be working
”l'f.ctho

Quality oontrol has also a great influenoce on production cest, for
instance if the conocentration of P205 in the TSP fertiliser can be
ocontrolled as olose as possible to the ocontractusl ocommitment, eny
excese would be waste of money.

¥ot only the chemical analysis, but alsoc ths physical properties, such
as hardness, shape, screen snalysis of the TSP fertiliser and even the
packing materials and ths exact weight of the quantivy of bagged T3P
fertiliser are important subjects of quality ountrol,

The TSP fertiliser is sold to BADC, Bangladesn Agricultursl Jevelopment
Corporation, and their oontractual agreement on quality of TSP fertili-
e i as followm

Total P205 & 46 %
Aveilable P205 & 43 % - 44:P205

Froe acid t 3 € P205 maximm

Noisture oontent 1 2=5 % by wedght
ktuughtofhaodBPtorﬁnnrzSOkg:wOm

Jute or woven polypropvlene cuter beg
Polythylsne inner bag

Ixner bag sealed/tied with jute strimg to prevent moisture entering
Cuter bag machine stitched to prevent splllage or lsskage,
The quality of TSP fertiliser which are imported to Hangladesh from

USAID ic showm in Amnex XII for powdsr T3P and Annex ITI-A for gremular
WP fertilimer,

2, Aotioms

As on is in full production and the paremeters
are known which quality of prodnct uay be obtained, manuals and instru-
octions can be made and training oourses may be condnoted on quality
oontrol,




(43)

E. Economioal rugaing plants
Iuring the financial year fram 1 July 1982 through 30 June 1383 the produo-
tion cost of 1 Metric Ton of TSP is Tke .. - whiles the sales price to

BADC, Bangladesh Agricultural Development Corporation is Tx. 5735.00 psr MT,
sec Annex XIII and Annex XIII-A,

The farwers are buying the same TSP fertiliser at Tx, 3000, = per MT from
BADC; which is made possible because of the subsidy of the Govermment,

The difference between the production coet and ths cost price for the
farmers may be too big to reduce, but the reduction of the production may
be done step=by-step to achieve the following targets :

ac Below Tx, 5735,00 per MT of TSP fertiliser
Being the sales price to BAIC.
be Beslow Tk, 4630,00 per XT of TSP fertiliser

Being the sales price of USF 180,00, which is at an exchange rate of
1 USE = Tke 26400, iz Tke 4680.00 per NT of TSP fertilizar,

This price bhas been taken as the ex~factory price of USF 180,00 per ¥T
of TSP fertiliger for a consigmment of 5000 MT of powder TSP, sold to
Nepal in the month of November 1983,

™ avoid misunderstandings, this sale of TSP fertiliser to Nepal was only
due to an smergency call from the Nepalese Govermment for help.

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

In Annex XIII-4 is shown the build-up of the production cost of TSP
fertilisnr and in the following sub=sections :

1¢ Good housekesping

24 Cheaper raw materials

3o Cheaper utilities and packing materials

4o Selling by-producta.

ths aotions which have been taken place and/or will take place to
reduce the production cost, are described in brief,
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1o Jood housekwepgipg

At the end of the year 1983 eighty (80) first line supervisors of TSP
Complex Ltd, have been trained in gvod housekeeping in close relatiom

to job safety, not to waste any money dne to wastages; lsakages, accid-
ants, etc.

In the prectical assigoments, see Ammex III mainly related to good
housekssping, the first line supervisors have to study specific problems
and have to give a remedial solution to the proklems in cooperation with
the UEIDC Treining Adviser,

~

Ze Cboczr Tew gaterials

e raw materials, which are usred to mamfacture 'PSP ’!riple Supor Phoe--
phate at TSP Complex Ltde are c.cmenta. sulohur and onostiate rolx

T™he elsmental sulfur is imported from Iren, Ireq, Canads or Folead end
pacsphate rock from Jordan or Norocoo,

To reduoe the production cost by using cther rew ratsrials; the followi-~
ng sourves hawve been taksn into considermtions ¢

s. Spemt sulfurio acid
Spmat sulfuric acid of a strength of about 70 4 H2304, spec. gravity
1,68 at 30°C from the IDT factory r.re now being used and mived with

the sulfuric acid for the mamfacturing of phosphoric acid with gwod
results,

e construint is, that only ono old tank ~car is available, which
carries 4 NT of 70 % H2304 per day from the IDT factory located as
Barebkunda, a village about 25 miles from TSP Complex Ltd,

b, rt of WP, X gphoric

T™he Cost & Preight cost of WPA from Nozooco at the seocnd half of
1983, to the Chittagong harbour, is 1@

U3 380,00 psr 1 NT of 100% P205, which is ¢
X 9,196.00 per 1 NT of 100 5 P205

using the exchange rete of 1 USS @ T, 24420

The prodnctica ocost of phosphoric acid st TSP Complex Ltd, during
1982-1583, see Annax XITI is

™. 6,628,137 per 1 T of 50 % P205 or about
. 13,25.74 per 1T of 100 % P205,
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This btig difference in cost is the reascn, why s WPA terminal in ths
premises of TSP Complex Ltd, will be implemented in the near future snd
for which the basis study has been completed.

The WPA terminal will be given as a grani from the Dutch Government
to the Govermment ¢I Bangladesh,

Phosphogypeum,

To reduce the import of elemental sulfur a phosphogypsum proocessing
plant has beer planned to be inatalled in the nsar future.

As rew material is used the gypesum, hy product of the phosphoric acid
plant, and is processed into S02, to be used for the H2304 plapt and
Cal, which ocan be used for the cement mamufacturing plant.

An evalnation has been made and approved by ths World Bank, which likes
to finance this project,

3¢ Cheaper utilities and packing materials

To reduce tha cosis of utilies and peckiag msterials, actions will be
taken on the following 3

ae Fuel

Natural gas from the Bangladesh own gas fields will be used instead
of oil, which haa to be imported into Bangladssh,

Pipelines from the gasfields to various factorien in Chittagong are
under construction and the net work of pipelines for natursl gas on
the preaises of TSP Complex Ltd, will be executed soonest,

The work to ocomvert oil into natursl gas supply to the grammlation
plant has been awarded already to a contrecior,

be_Folythene inner-begs

The TSP product is bagged in 50-kg polythene imner—bags and in the
near future a unit will be purchased so that TSP Complex Ltd, may

mammfacture the inner- ags itaself,

The polythane gremlsars, the raw material for the unit will be
importeds




4o 3elling of bp-products

The by-products, which are sold during the financial years 1981-1582
and 1582=1583 are shown in innex XIV and imnex II7-A respectively,
are sumarized as follows

XT 80ld in M s0ld in
D -product 1981=1582 19821983 _
H2S04 acid 444684417 1,388.859
Oleum 700297 300,181
P205 acid 0,783 0,265
Iypeus 13,084,265 179967493
Sulfur sludge - 99,000

Sulfur sindge is the sediments of xzelted sulfur, collected from thse
sulfur melter and has been sold to missionaries in the Yorth of
danzladeah to use the sulfur 3ludge as a kind of fertilizer in paddy-

fields,

The intension is to sell more by-products in ths future, to compensate

the productior cost of TSP fartiliser,

iction 1s recommended to sell zround phnsphate rock, to be used as
fertilizer, for example, for the rubber plantations,




P, 2 & D, Besearch % Imvelomment, oentire

A research and dsvelopment ocentre is recommended to be implemented at
TSP Complex Ltd.

I{ is algo recommended that the E & D ceatre and the training ocentre
are working oclosely with each other, dne to the fact that the train~
ing oentre has already gained the expertise in develop ing work, not

only by treining peopls but alsc how to lst equipmwent rumming more
effectively, Therefore the R & D centre should have also an exscutive

task to iaplement the - =_. .

The ressarch should be restricted to test—tsork in the laboratory and
pilot tests in ths existing plants, for exanple the use of spent
sulfuric acid from the IDT factory.

¥ost important is the development of T3P Camplex Ltd, to reduce *he
constraints, which impeis the objective to run the plarnts at 100 %
of their rated capecity on a year basis,

The development of equipment, operation oconditions, should be based
on 3

1« minizdi ging ithe import of materials from foreign couniriss
2+ purchasing of locally mads equipment, mat~rials, etc.

3e transferring of know-how to the local factories, where the
materials are purohased, to get a better product,
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ANNEX I
EMPLOYEES AT TSP COMPLEX LTD., CHITTAGONG
AS PER 1 OCTOBER 1983

officexs

Departmsnt Workers Staff Junior Md -~ Lavel Senior Total

Firgt [i- § Branch O, Sr. Branch O. (M, ACON,

ne AC, ACHE C, CHE ce,

Superv,
) 7 { SAC, SACHE}
Aduinistretion 3 149 6 2 - 4 164
Acocountas dept, - 25 5 3 2 2 37
Commervial dept. - 35 2 5 1 1 44
Production 269 11 39 7 6 3 335
Msch, maintenance 182 9 10 12 1 2 216
Flectr, dept, 52 - 4 1 1 1 59
Instre dept. 25 - 3 1 - - 29
Fert, Impt. Rehab, Proj. - - - - 2 1 3
Civil dept, 12 4 - 2 - - 18
Mat, Planning & Invent. 6 32 4 3 3 1 49
Control
Qality Contrnl & Manp, 23 8 9 3 1 2 A6
Planning and Training

Total 572 273 82 39 17 17 1000

NOTE : Workers for operations are t Helper, SSO (Semi Skilled Operator), SO(Skilled Operator),
HSO (High Skilled Operator) and MO ( Master Operator)

P W ke 4 . )
Workers are working undsr Faotory Act, of which the payscale ias firxed by IWHC, Industrial Wagews Vst tety
Commigeion

Offioers and Staff are working wnder the Shope anq;ﬁ‘.stabliatunent Act and are paid according to the
guide lines of NPC, National Payscale Commissione
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ARNEX II
DOWN -~ TIME ANALYSIS
OF TSP -~ I & TSP - II

AT
: ISP CORPLEX LTD, CHITTAGONG
TFAR )[ooh.mieal ! BEleoctrical § Instrument Corro—~ § Process | Power Shortage § Non- Othcra ’ Total
Days siom trouble § Failure mw—nat. 1ifting lose Dayw
; { Dayw §-o Days{ Daye i
974~T5 36 - - 40 21 - 122
1975~76 52 6 b} - 73 26 61 - - 173
157617 54 q 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
1979~80 40 8 5 - 5 4 15 15 47 199
198081 37 3 3 5 7 11 70 48 (Over 184
hauling)
198182 32 4 1 65 6 6 14 51 - 239
1982-83 36 3 7 13 12 5 22 - 12¢ 227
(Gran.,

plmt)




ANNEX II-A

TREND OF PRODUCTION OF GREEN TSP AT

ISP C c
Installed Target Production % of Achisvemnets on
Year capaoity (MT) (MT) (MT) Installed Target

g ! s § Capacity
197475 96,000 *1 504000 32,851 34.22 65070
1975~76 1,20,000 60,000 40,690 33.91 67.82
197677 19294000 #2 50,000 38,018 29447 T6404
1977-78 1452,000 40,000 41,274 27415 103,59
1978~79 1,52,000 604000 62,287 40,98 103.81
1979-80 1,52,000 80,000 T1,118 46479 88490
1980-81 1,52,000 75,000 71,461 47,01 95428
1981-82 1,52,000 85,000 57,868 38,08 68,10
1582-83 1,52,000 75,000 68,602 45413 9147

Hote ¢ * 1 « TSR-II having installed capacity of 1,20,000 MT per year was commissioned in Septs 1974
and as such, installed capacity on the available days stands at 96,000 MT for the year
1974-T54

*2 = TSR-I with an annual capacity of 32,000 NT was commiseioned in April, 1977 and as such
installed capacity of TSP Complex (TSR-I & II) on the available days standa at 1.29,000 0T
for the year 1976=T77.

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

MT = Meatric Ton
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ANNEX II - B
THEND OF PRODUCTIOR OF GRFEN T3P AT

_T3P COMPLEX LTD, CHITTAGONG

Installed Total Total Total Production (MT) 4 Production Capacity on
Capacity (MT) § Avails~ § Stream § Dow-time par Stream day
] Year § por day { ble Days Days Daye § Year | Stream day
1974-75 400 303 181 122 32851 181 45425
197576 400 366 193 173 40690 21 5275
1976~TT 430 365 145 220 38018 262 60493
1977-78 500 365 131 234 41274 319 63,00
1978-79 500 365 151 214 62287 412 2440
197580 500 366 167 199 71118 426 85,20
1980-81 500 365 181 184 T1461 395 79.00
! 198182 500 %5 126 239 57888 459 91,80
1982-83 500 184 93 91 46633 501 100,20
tet Half
198283 500 181 45 136 21969 488 97.60
2nd ~ Half
1982-83 500 365 138 227 68602 497 99,40

Note 3 See Note Anmex IT-A
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ANNEX TII
BATCH HISE PBACTICAL ASSIMTS

24

3.

5e

b

Buckst Elsvator " Bagging=] failing frequently. How can this be
reduce or eliminated ?

Sulpmr Melter of SA-II plant consumes much steamy How can the
consumption be rednced ?

Melting coils of sulpimr melter (SA=II) Plant are corroded at
sxcessive rate, How ocan this be rednced ?

Dust loss through Millime~I -: .. - emission is excessive, How can
this be reduced ?

Shovel loaders becoms ocut of order frequently. How can this be
rednced ?

Dust lose through Millimg=II ~-: emigsior is excessives How can
this be reduced ?

2D S6TCE

Te

8e

Se

10.

1.

124

To study the causes of idls hours of different types of shovel
loaders, What are the measures 1o be adopted for contimuous service ?

Life time of acid flowing through three pipe lines from acid pump
tank in Si=I plant is very short, Causes of short 1ife ia to be found
out and suggest remedial measures,

To study the abnormal behaviour of merric scales and rectification
of the same in rock unloading belt conveyor from jettiy.

To atudy the existing sanitary and cooling water consumption rates.
What measures are to be adopted to reduce the consumpiian ?

Boiler drum lewel control loop of SA~II plant does not work in anto
system. HBow can this be put into sato system ?

Life time of the 2nd heat exchange tubes of Sh=II plant is ocnsider-
ably short. Errossion/Corrossion oocurs inside the tubes. What are the
causes behind and suggest remedial measures 7

15D QaTCH.

13e

14+

Steam produced in Si=II Plant is not sufficient fur works in full
load, How can the oonsumption of steam bDe helanced with the produced
muantity of steam

mantitative losses of P, from materials bandling items to begging
section and suggestion f2r5mmodial measure asxcluding PA~IT plant,




15¢ Zxcessive iust observed in Bagging-II Plant during Sagging operstionm
which should be reduceds

16e¢ To study the PZ')S logses in PA~II Plant and to suzgest the remedial
IeAsSUres,

g 17, Dust loss through Millinge=II Plant stack is axcessive, dow can this
be rednced,

18+ At the junctian of flow of materials from cne conveyor *o another,
‘mge quantity falls on the ground, How can ithis spillage of naterials
be elesainateds

A A

19; Identify the major causes of frequent failure of Si=I1 Plant and
quality the reasons in percantage in order of importance and suggest
remedial measure,

20¢ To atudy the problesms of zeasuring feeds % products of PiA=I Plant
& suzzest remedial mpeasurese.

21 To study the causas of freqment lsakrzes of ruhber linsd vessels
of TA-II Plant,

22, ™ analyse downtime of 3A=II Plant for the period July'S2 to Junet!33
and suggest effective method of maintenance in the lines with
preventive maintenance % breakdown znaia‘enance,

234 To atudy ths reaaons for dending tha agitators shaf%t of >4=II Plant
premiysr and suggest remsdial measures.

244 To study the canses of frsquent failure of acid circulation oump of

3A=T Plant and suggest m™medial neasures,
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ARAEX XIT

QALITY OF
TRIPLE SUPERPHOSPATE, RUN=OR-PILE
Sﬂ'\

Phoaprorus content

Available ooo.oooooooolooo..ooooo-ooooouoo to 46 O%a as ms,mn-
Water solubls. oonoonoo-o-ooooaooooooo?c% of gumnt.Od m‘
Pree acid contcn't.g......a..-..-..............5-5% aB m
Moisture content cceececeesscocccccsoesescass 6. é

Screan size ('I‘yler) $8000r0000030800000030000 %oo%- 6 mosh, minimmm
Pn;{sical COndition ssscoesccoes .00sesosssscsce JTOE = flovu.ng

ABALTTICAL METHOTS POR JUALITY CONTROL
Ay0,A,Cy Number, or as noted

Chemical

Total svecessscecnscnnscosocsse
Citrate _asoluble seseseccencs
Aval 1able cecesscccescscccsenas
Water 801uble secaccesssscence

Prea 8C1d cerceeccce. s0ennsnsssss
klm“ [ E N B IR X N BN X B N N W N NN N NN NN ]

ical

3iavn ml}"ﬂll s06020r000000s0 00

24026c, 24027 apd 24028b
24036, 2,037 and 2,038
26040

26032 and 2.033

No. 11 Section XI (AFPCY)
2,013

Ty, Py 1o Mathod Bumber

500

ae Uffers should be made on guaranteed minimun and 1t will be ovalusted
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ANNEX V
II0 TRAINING COUBSES (OF TSP PERSONNEL

A1 4=VWeek Train The Trainers Course at the Technical Traluning Institute of
Karnapimli Paper and Bayon Complex, Chandreghona,

From 2-8-1982 through 28-8-1982

1. ¥r. Syed Asadullah, DCC (Deputy Chief Chemist)
2+ Mr. N.K, Sen, C(Mlt)
3¢ Mro A.U.M, Znbair, AME (Asstt, Mech, Engineer)

A2 2=Heek Training Of Trainers Course at the Bangladesh Management and
Development Centre, Chittagong

From 2=1982 ¢ 30-12-1982

1o Nrs. Sufia Amirul, AC (Asstt. Chemist)
2, ¥r. A, Axis Khan, AC ( o )
3. Nr. Muknl Eanti Choudmury, AME (Asstt. Mech. Eugineer)

A.le 3=Week Train The Trainers (TTT) Course at the Treining Centre of
TSP _Complex Ltd, Chittagong
divided as follows

ac 1=leek Test—=Course for Participation in the TTD-Course.

From 16-4~1983 through 21=4=1983.
be 2=lieek TIT Course
Prom 24~9-1983 through 6~10=-1983,
1, Nrs, Sufia Amirul , AC (Asstt, Chemist)
stood first in overail ooarse
2, Mr, Shamsul Huda, AC
3¢ Nr. Mgamr Balman, ANE
4o Mr. Zahirul Alam, SAC (Sub-Asstt. Chemist)
5. Nr Faslul Hoque, SAIE (Sub-Asstt. Instr. Ingineer)
6e Nr. Zisuddin Abmed, SANE (Sub-Asstt, Nech Engineer)
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Be IN TRAINING JITHIN INIUSTEIES NODULES @
JOB RELATIONS, JOB INSTHICTION, JOP AETHODS

AR _JOR SAFEIX.

Be?! B-Week Enterprioe Training Manager Course at Bangladesh Naragement
and Development Centre, Chittagong.
Om

From 14-8-1983 through 6-10=-1983

1e Mr. Fashiur Bahman, DCC (Depaty Chief Chemist)
Stood first in Job Belations

2, ¥r. A, Samad Nakib, C (Cheadist)
Stood second in Oversll and first in Job Instmotione
3e Mre Ao Jalil, C

4o Mr. Ao Aziz Khan, AC (Asstt. Chemist) Stood first in Overail
and first in Job Nethods.

Se Mr. A, Motaleb, AC
6s ¥r. Mahboob H, Choudmmry, AC

Participants of various enterprises have attended this training
course :

6 from TSP Complex Ltd

1 from Earnmaphuli Hayon Complex

2 from General Blectric Mamufacturing Company
1 from Paksiy Paper Mill

1 from Kimlna News Print Nill

1 from Mencimganj Urea Pactory

1 from Ghorasal Urea Factory

1 from (hattak Cement Pactory

2 from Sylhet Pulp and Paper M1l
1 from Chemical Complex Chittagong,




ANNEX VI
FELLOWSHIP

Ao Through Tatch aid,

Por treining of gramulatiom techniques in Holland, from 26 Noveamber
1982 through 28 December 1982

Nre SedsE.X. Dolwar Hussain, Gensreul Nanager

Kr. Md. Sadsque, idditional Chief Opsrstion Nanager

Xr. Xabir Abmed Choudhury, Additional Chief Electrical Eagineer
¥r. Nong Hla Thoway, Naintenanoe Smperintendant

Beault : They received a good training

B. Murough TNTD0 funds

ae For a seminar course on phosphate fertilissrs in Bangkok, Thailand,

from 10 July 1983 through 16 July 1983, sponsored ky IFIC,
International Fertiliser Dsvelopment Center.

Nre S.A.K.XM. Dslwar Hnssain, Genarsl Nanager
Mr, Anil Baran Choudimri, DCC, Deputy Chief Chemist

Besult ¢t Not approved by the Govermment

be Jor a maintenance and production management treining program at
IFIC, International Fertiliser Development Center, Muscle Shoals,

TSA, from 3 October 1983 through 21 October 1983
¥r. Anil Baran Choudlmri, DCC
Xr. Syed Eowsher Alsm, ICC
Xr. A.T.X, Xhaled, ICC
Desult 3 Not approved by the Govermment

ce Yor a S~wmek instrumentation truining course at Fuxboro Far East
Pte, Ltd. Singspore, starting date 28 November 1983,

Kr. Bashir Nohammad, SAIE, Sub Assistant Instrument Engineer
Er, Ali Asger, HST, High Skilisd Teolmician
r, Jaker Abmed, H3T, "

Mr. Serajul Islam, AF, inalytical Foreman

Result : Not approved hy the Govermment,
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ANREX VII
SIIF? PERSORNEL
OF GRANULATICN PLANT OF

ISE COMPLEX LTD, COITTAJONG,

There are 4 shifts for the granulation plant and they are controlled,
included the shifts of the other plants of TSP Complex Ltd, hy @

2. One COverall Shiftein-Charge, designation Chemist
be One Assistant Snift=in=Charge, designation Asstt, Chemist

(ne shift of the grammlation plant consisis of the following eight
members,

ae One Section=in-Charge, designation SAC(Sub~Asstt. Chemist)
or Foreman
be (ne Gramlator Operator

Co Gne Furnace/Dryer Opsrator
d. One Dedusiing System Operator
¢. (ne Boiler Operator

fe Two Payloader Drivers

ge One Helper for taking samples

Furthermore there are 10 contract labours per shift for the following
parposes :

2 labours for handling green TSP and product TSP

2 labours for screen decks,

2 labours for gramulator

4 labours for greeam TSP hopper.

Designation of the Operstors are HSO, SO or SSA (High Skillsde,
Skilled-or Semi Skilled ~Opsrators)

Dnring initial start-up each of the four Opsrators is assisted by an
Opsrator of the mext shift, who is tlLerefore working on overtime, and
moreover the treining of the opsrators is more effective,
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ANNEX VII-4
NANUALS AND OPBRATING INSTHICTICNS
FOR GRANULATION PLANT O

150 _COMPIEX LID. CELTTAJONG

The following mamuals and operating instructions for the gremulaiion
plant of TSP Complex Ltd, which have been distributed to the persomnsl
cf the gremulation plant, are 3

Ay Mamsils
1o Grear.lation plant, process dsscriptiom

2, Amex to gramulation plant, prooess caloulatica

s Equipment specification list

Co—writer of these manuals is Mr, Nd. Sadeque, Additional Chief
Operation Manager

Be Operetiag Instructions

1e Dyer operatioa

2o Grezamlator opsratiom

3o Dry section opsratiem

4, Boiler opsration

5¢ Orerstion of pressure system of boiler

5. Operation of tempe indicetor cocntrollers of furnaoce

70 Imasrator operstion,
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ARNEX IX
INFOBMATION FROM OCP QF MOROCCO
(CFFICE_CHERYFIEN IES PHOSPHATES)

i Analysis of 8 ric acid or orthophosphoric acid
Percentage of P205 ¢ 52 % minimum
Free acid as S04 ¢ 3.5 %
Solids content t 0,50 % maximum
Specific gravity 1t 1.650

2e Yeasals tc transport phosphorjic acid

OCP has its own fleet which trunsport the phosphoric acid all over the
world. The transportation capacities of phospboric icid solutiom of the
flset are aa follows 1@

2 vessels of 6,000 MT of solntion each
2 vessels of 10,000 NT of solution each
4 vessels of 20,000 NT of solntiom each
2 vessels of 22,000 MT of aclution sach

All of ths vessels are procesding with a speed of about 14 kmots
per hour,

A1l vessels are in the possession of pumps to unload ths phosphoric acid
at & rate of 200 cubtic meters per hour agaimst a head of 60 meters lig-
uid colnmn,

3o Material of comstruction

Tanks to be made of NSEL, Mild Steel Bubber Lined, and piping made of
epoxy resin gtratified with glass fiber,

The pumps on board of the vessels are made of UBS, HV9 or CASTEROUNE
T™e agitator of the tank should be of the top entering type.
4, Prioe

In the seoond half of the year 1983 the C and P Chittagong harbour
prioe is 1@

US§ 370 to 380 per NT of 100 % P205

for shipments of 10,000 N? and of 20,000 MT of pnosphoric acid solnticm,
containing 52 % P205 mim.

Insurence cost should be oonsidered for total loms coverage being
1 4 of Cost and Freight value,
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ANNEX XI
WATER REQUIREMENTS
TSP COMPLEX LTDs

TSP 1 TSP 11 franalation Flant Total T3P Complex Ltd

MT/Hr MT/Hr MT/tir MT/Hr
Make up water 20,0 81.0 - 101,0
Procesa Water 2140 5360 ! 765
Demi (neralized) wuter 8.0 32,0 6.0 46,0
Sani tary water - - - 5040
Sub--total low saline 49,0 166,0 845 2735
water
River water used aa 330.,0 970.0 25,0 1325,0
wash water or scrubber
water

Total 379.,0 113640 33.5 159845

Note t The plants of TSP Complex Ltd, are designed for low saline watsr of max. 220 prm chloride
ions and this water is used as make up -, proce#s—, demi-and asnitary water,
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ANNEX XT -4
ANALYSIS OF KARNAPHULI HIVER WATER
COLLECTED IN WATER RESERVOIR

Nonth Clorides as Cl pmm Tarbidity degree Total Hardness ppm
Max, Nn, Avge Nax, Xin. Avg Kax, Min, Avg

Nov. 1981 392 8 163 31 8 14 230 59 123
Dec. 1931 508 52  20% 33 10 16 210 60 122
Jam, 1982 T4T 130 245 85 10 21 160 100 135
Peb. 1982 598 22 285 24 11 15 225 85 153
Mar 1982 433 70 181 22 9 15 186 56 112
Apr, 1982 418 37 19 24 8 16 191 59 102
Yay 1982 400 17 109 21 8 13 138 66 95
Jun, 1982 360 17 130 26 9 14 193 49 104
Jul. 1982 35 8 17 26 9 16 123 44 68
Ang, 1982 17 6 1 63 9 21 89 55 13
Sep. 1982 28 5 10 75 12 28 105 48 64
Oot. 1982 175 19 58 50 19 31 114 62 86

NOTE

RIVER WATER COLIECTED DURING LOW TIIE OF 2.5 T0 3,0 HES PER 24 HRS A DAY.

{29)
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ANEEX XI = B
FM] - WATER PRODUCTION
TOHEING {982 =1983
Month Quantity in Average Chloride ions

cubioc meters in ppm
July 1982 11,366 1601
August 1982 15,869 940
September 1982 134170 155
October 1932 16,044 6547
November 1332 7,210 103.9
December 1932 24856 WVeh
Jamary 1983 1760 8306
Pebrusary 1983 3,080 8649
March 1983 2,371 1627
April 1983 11,935 6841
Xay 1982 11,236 251
June 1983 104323 299

T™he quantities are mot representative for the capacity of the water
treatment plant, due to 3

1e A1l plants were not ruaning during, tLe erection of the grammlation
plant from half November 1982 through March 1983,

2. Daring April, May and June 1983 the plants were not rumning at 100 %
of their rated opaacities and plants had their shut=downs,

The capacity of the water treatment plant at 220 ppm chloride ionas is :

3445 (XT/hr) x 19 (hrs/day) x 30 (days/month) = 19,665 ¥T/month,




(69)

AMAEX XII
QALITY OF
TRIPLE SUPERPHOSPIATE, RUN=(P-PILE

AS FER USa = AID STANIRFDS

SPECIFICATION

Phosphorus content

Available ooooooo00000000000000000000004400 %o 46.(}%‘ as P205,min.

Water soluble. ooooooooooooooooooo-ono?% ot gulrimtood onl:f mine
Free acid Cont.nt.ooco-ooo.oc.o-ocooon.-a.00005.5% as FD4, maximum
Moisture content eseeccsssesccccccccsvesescaes 6.0% as 0 , i

Screen size (Tj’lﬂr) $000000000000000000830000 ”00%- 6 m‘ﬂh, miniemum
Physical condition essececssesce .vassccccscses Pree - flowing

ANALTTICAL METHODS FOR QUALITY CONTROL

Chemical AsOsA,Cy Fumber, or as aoted

Total enceccesscscscecsscssence 200260' 20027 and 20028b
Citrate lnsolnble cececcecscee 200361 20037 and 20038
AVailable cececcescecaccccscce 26040

Water 801luble ceecccescssscese 20032 and 2¢O33

Pro. 801 cereesesce. secseseseess Hoo 11 Section XI (AFPCY)
kim [EFE RN X EN-FEERENENNNENENNNENX] 2.013

ical T, Py 1o Meihod Number

Sievs m]ﬂ'ﬂll *e0ccsrvsccsscons Sm

a. Offers should be made on guaranteed minimum ard it will be svalusted
on besis of lowest landed ocost of P2O:
L

be AFFC = Association of Plorids Phosphate Chemists, 5th Edition (1970)

Source : Document IBM = 77=3 dated August 12, 1977 @
"AID Pertiliser Specificationa”




ARREX XII = &
JALITY OF

TRIPLE SUPERPHOSFHATE , GRANULAR GRAIE
A = ATD S 3

SPECIFICATICN
Phosphorus content

AVBi 1aDle sessscccscccrccssocsso 44.0 to 46.0%& &8 P205, minimsom
Hater soluble ccescevesccscesces 75% Of gu.&mt“d P.C minimam
Free acid content seeecccscccsccsscsose m4' na.‘d.%m
Moisture content seeecscecescescnscecco 400% a8 %

Screen sige (’I’yler) cecssscssesscsscse 9005 = 6 + 10 mesh., mi ninman

100% = 4 mesh; 98% + 28 mesh
Physical condition cesescceccsscosveeo Granular, free~f lowing

ANALYTICAL METHOIC FOR QUALITY CONTROL

Chemical Ag0phoCo _Number, or as noted
Phosphorus

Total ecesceccecsscescsssvossscncs 200260’ 24027 and 20028b
Citrate insoluble ceesececeeccesee 2.036’ 2,037 and 20038
Avai1able caecsesccccacessssccscsce 20040
Water solnble oooooouocoooooo00000020032 and 20033
Free acid ecoecessecececssscscessccese NOo 11 Section X (AF‘:'C )
Moia1ture® secceccocecesccssvssccscnaces 2,013

Phyrical Tei'yl, Method Number

Sieve m];'in 200000800000 800000000088 Sm

a. Offers should be made on guaranteed minimum and it will be svaluated on

basis of lowest landed ocost of P205

be AFPC = Association of FPlorida Phosphate Chemista, 5th Edition (1970)

Source : Document SBM = 77=3 dated Angust 12, 1977 3
"AID Fertiliser Specificationsa"” '
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ANNEX XIII
PRODUCTION COST 1982-1983
PRODUCTION : 68602 MT

' Elements of Cost 198182 198283
Cost per ton § Cost per tom
in Tk, ;n Taka,

ACTUAL COST OF SULPHURIC ACID 3

A, Variable Cost, 1735498 143101
Be Pixed Cost 235,99 54537
Total Cost ( 4 + B ) 1975.97 1976438

ACTUAL COST OF PHOSPHOERIC ACID Sﬁ P205 )

A. Variables Cost 581600 522666

Be Fived Cost 332.70 1421471
Total Cost ( A + B ) ¢ 6148,70 6628537
ACTVAL COST QF 25D FERTILIGER ¢

A, Variable Cost 5346.99 4892433
Total Cost ( 4 + B ) : 6040487 6166014
Sales Price

1USf m Bk 240 =
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ANNEX XIII - A
PECIUCTICN COST OFf TSP PER 1982=1983

Elements of Costs § Unit Usage Qty Price { Tosal Cost § Cost
Ratio Consu~ § per Unit im Teaka per MP
mod ]

A, Variable Cost

1o Hock phosphate Ly 0048 334046094 1650421 5045034956767 7594493
2o Damaged TSP nT - 950 167773 15,93,847+39  23.23
3, FPower kwh 39.66 27,20,713 1465 42,44,312428  61.87
4o Pummace oil gallon 0.45 31,023 24.12 7935410040 10.T1
5. Sw“ & A.oc‘b - - - - 45,27'352.52 650%
sories
6. Consumabls stores = - - - 44634984490 6476
(lubricants,paint)
7« Othar Pactory - - - - 169150363099 23455
Ove:i-hsad
5o GHessian bags Ko, 20611 13,79,T36 943  1,30,12,796.48 139.68
9. Polythene bags No. 20611 13,79,536 5013 T0, 75941845 103.14
10, Jute tuine 1b. 0603  2,039.50 5097 124169413 0.18
11e Sewing thread 1t. 0s04 2,984450 33.21 99, 116, 99 1444
12, Sewing needlie 1be 0,003 181 11,43 2,069,60 0,03
13, HBeallocated cost NT 0669  47,393008 5226.66 24,T7,12,219.51 3610,81
of 50% P20S5 acid
Tot. Variable Cost 33,56428,319.42 4892.33
Be Fixed Cost
1o Overhead cost - - - - 209,544 726,40 305,45
2. Beallocated cost MT 0469 47,393.98 1401.71 6,64,32,615.T1 968,36
of 504 P205 acid
Total Pirxed Cost 8y73,37 342,11 1273431
"otal Prod. Cost 42,30,15,661.53 6166414

Sales price : T 5735,00
1 USf = ™ 24470
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ARNEX XIV
SALES STATEMERT OF PRODUCTS
FOR 1981~-1982 oF
TSP COMPLEX LTD,

Month } Bagzed TSP in MT § Sulf, Acid in Lbs | Phosph, Acid in Lbe § Oleum in Ibs § Gypsum in MT
July*' 81 4,581.50 5,430,004 - - 21,000
Aug! 81 7’140050 2]97’040 - - 1'6220500
septt 81 4,609,00 3,68,135 - - 3354250
Octt 81 10,060425 6,431,085 - - 1, 7584500
Nov! 81 64721450 44919350 - - 1,176,0./0
Dac? 81 11'388050 51870194 o 2,20,4“) 1550500
Jan? 82 2,344.00 4,433,700 - - 1,289,500
hb' 82 4’332.% 8'79'292 - 4,40,800 1.?030%0
Mxrt 82 55070425 5,84,218 - 4,440,800 2,856,015
Aprt 82 24972075 36,22,682 - 600 1,161,000
June 82 24733450 7,86.413 44 55 260,000
Total 98,48, 392 1,726 154 43,455

Total in MT 66,318.75 444684417 0.7831 7004297 13,084,265

1 MT = 2204 1baee
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ANRFX XIV - A
SALES STATEMENT OF PRODUCTS
FOR 1982 - 1983 oF
TSP COMPLEX LTD,

1 MT = 2204 lbes,

MONTH Bagged TSP in NT Sulf, Acid in Lbs Olsum in Lbs Phosphe Acid in Gypsum in  Sulfur

1.be MT Sludge in MT.
Jul2 629,814 3,03,800 - - 165,000 25,0
Aug'82 4,374.936 €411,660 = - 15,408,000 -
Sept82 84227,500 3,05,980 - - 966,000 -
Nov'82 9, 740,000 3,60,697 400 - 9444000 -
Dec*82 9,472.500 1,51,641 4,40,800 - 1,959.850 -

i Jan'83 4,264.5& 4151t815 -~ - 1’3970833 -
Fob'83 4,726,500 5917, 759 - - 733,000 -
Mart83 2, 141,500 3: 55,175 4,40,800 - 2,449,510 -
Apr'33 490,000 3,25,600 - 583 4,793.80 -

Yuy 83 4,852,000 3,14,812 4,40,800 - 401,000 T4.0
Jun?83 6,503,750 3,26,707 - - 24126450 -
Total 41,63,046 17,63,600 583

Total 67,321,000 1,888,859 800,181 0.2645 17,9670493 99,0
in NT

Sales 5, 735,00 6,612,00 6,612.00 14,414,090 300,00 125,00
Price

Tx/MT







