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ABSTRACT
Ae se of the project

The purpose of the project is t0 up-grade the skills of operating
and maintenance personnel at the TSP Fertiliser Complex Ltd.,

To achieve this purpose, the training advieer has made a training
programme, which is shown on a separate sheet in a concised form,
ses aynopsis of training programme, section D.

As achievement Dy training and advice is difficult to measurse, the
following aims have been introduced as a kind of training meter,

a. Confidence in own expertise

b, Eigher production rates of TSP Complex

6. 100 % Plant capacities and more

de Continuous rumning of plants and sections

¢. Product quality according to internaticnal standards

f. Boonomic running plants
&+ Price of products competitive against price of imported
products
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E. Achievement

Zraining programme

The zotivities relating to the training programme have been
worked out in this report in detail after having collected and
studied the findings at TSP Complex.

These findings were Trequired to find out training methods and
advice to achieve the aims mentioned before in section 4.

During the stay of the training advieer at TSP Complex the
employees have Deen trained in s0 called basic engineering ,
how t0 operate and maintain the plantis and sections dy means
of training courses and by issueing training manuals.

Those, who know more about operation and maintenance were also

trained in other activities, see synopsis of training programme,
pection D,

High=-lights of achievement

ae Coniidence in own expertise
b, Selection by an Iraq committies of 22 trained employees of
TSP Complex, who applied for a job in Iraqe

¢ Maintenance of sulfuric acid plant mo, II was cansed by poor
operation as detected Dy a trouble shooting team.

do Training of employees of a private company and supervising
its start-up by TSP Complex team resulted in a production of
110 percent of the nameplate capacity of this privaie ocompa-
ay.

e, The increasing of capacities of plants or sections was suown
in one day, on Tuesday 21 September 1982, in MT, metric tous,

of green TSP of the following reaction seotions, i,e. !
TSP-I : 188,67 XT (nameplats capacity = 100 MTPD)
TSP-II : 669,76 WT (nameplate capacity » 430 MTPD)

Total 858.43 MT of green TSP
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2. The increase of the monthly production was shown in the month
of September 1982, which was never ghown before 3

TSP-I : 2165.06 NT green TSP
TSP=-II: 9705.45 NT green TSP

—a————

Total ¢ 11870.51 NT green TSP

Duration of achievement

The achievement as high-lighted above, was achieved during the
contract period of the training adviger

from 15 October 1980 through 14 October 1982

Conclusions and recommendations

I% may be conclude? from the achievement , mentioned above, that
atill a lot of aims may de achieved by the training methods and

advice of the training adviser, for which the following are
recommended,

a. Zxtengion of services

Zxtension of the services of the training adviser for one year,
with possidbility of extention,

b, Completion of training programme

Completion of the establishment and implementation of the
training programme to be adle to achieve the aims as mentioned

in section A of the abstract,

¢. Fellowships for abroad

Formulation of specialized training programmes for abroad, the
guidance of the fellows going abroad and supervising them
after their rsturn.
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=%0=-3ay matters

idvising in matters ralating to day-to-3ay operation and
management of TSP Compl ex.

FIRP, fertiliser industries rehabilitation programme

Advising in mattsrs relating to the implementation of +he
granulation plant, major overhauling of TSP Complex and other
activities regarding improvements,

Budget for abroad training

Budget allocations to caxry out the specialised training
prograumes abroad.

Budget for training equipment
Inclusion of sufficient funds for the producument of equipment to

ba used during in-sorvics training for teaching and demonsi-
ration purpcses.
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D. Synopsis of Training Programme for operating gnd maintenance
gersonnel of TSP Pertiliser Complex Ltd., Chittagong,

Senioxr { Officers | Junior | Operators| JActivity Aim i
Officers ! Offiocers _
j M Confidence
; . Basio ia owm
| ‘l' engineering | Expertise
| ' l Troubls Higher x
E 5 shooting production
'§ !
! Start-up
l engineering
I | 100% Plant
. I capacities
l ' and more
g l Planning
@ l . Continnous
: . . l running
1 l O plants
l | l i Research Product é
L | | quality.
| ! l | and Bconomic
] ] . ;
: . ' i Development [running pla~
: l I ats
! l I I Engineering| Competiti-
L pN 3 N | ve products

= tompl eted, aimc achieved,

boeme——]  compl eted £0T one Or moTe engineers, aims partly achieved.
under training, aims not achieved,

.-n-o-t»-.‘

-~y future planning,

#ote s Ranks of the officers and operators are whowa in Annex II




UNIDO
UNDP

BCIC

pSP Compl ex
SInfa

BUET

VA

IFDC

FIRP

Bx - PIC
Sa-1
SA-11
PA-1I
PA-1II

TSP~ 1
TSP~ II
ROP TSP
osP -
3se
7
BPL

ASSAZIVIATION / SXCHANGE RATE

United Nations Industrial Development Organization
Uni ted Nations Development Prozramme

Bangladesh Chemical Indusiries Corporation
TSP Fertilizer Compliex Ltd. Chittagong
Senior Industrial Development Field Adviser

Bangladesh University of Bngineering and Techaology
Tennessee Valley Authority, Huscle Sh-als, Alabama, USA
Intern. .ional Pertilizer Division Centres, Muscle Shoals,
Alabama, USA.

Fertilizer Industries Rehabilitation Programme(Project)
Ex - Plant In Charges

Sulfuric idcid plant no, I

Sulfuric Acid plant no, II
Phosphoric Acid Plant no. I
Phosphoric icid plast mo., II

Triple Superphosphate »lant no, I
Triple Superphosphate plant no. 1s
Bun = Of = Pile Triple Superphospbate
Ordinairy Superphosphate

Enriched Superphosphate

Dichloro - Diphenyl - Trichloroethane
Bone -~ Fhosphate of Lime

BPL % x 0,4576 = P05 %

WPA
28D oil

ADP loan

Wet process Phosphoric Acid

Jigh Speed Diesel 0il for heating-up furnace of S4 - I
and for shovel loaders

Annual Development Programme loan allocated by the
Government out of foreign credit




Z5 Kilogram

oA Metric Ton

NTPD Hetric Ton Pexr Day

1 #Haund - 40 Seers = 37.21 Ks.

1075 Seer = 1 Xg.

1 GAL. - 1 Imperial Gallon e 4.536 Liters

T% Taka, the currency unit of Bangladesh
1Lac Tk = 100,000 Takas

1 Crore - 100 Lac

Bxchange rate fixed by UNDP Dhaka.

October, November 1980 : 1 US § = Tk. 15.60
Per 1 December 1980 : 1 US § = Tk, 16,00
Per 1 January 12981 3 1 US § » ™. 16.45
Per 1 HMay 1981 3 108§ = ™, 17.3
Per 1 June 1981 3 108 8§ = ™. 17.55
Per 1 July 1984 : 108§ =« Tk. 17.75
Per 1 August 1981 5 1 78§ o Tk, 18.50
Per 1 Jovember 1931 : 1 US § = Tk, 19.20
Per 1 Jannary 1982 : 1US § » Tke 20.40
Per 1 April 1982 : 108§ = Tk 21.15
Per 1 July 1982 s 1 U5 § = Tk, 21.86
Per 1 October 1982 : 1 0SS § = Tk, 22,56
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I. IXTRODUCTION
. Project background

UNIDG's assistance was requested by BCIC (Bangladesk Chemiocal
Industries Corporation), a state owned corporation, through

their Government of the Peoples Republic of Bangladesh in the
gorm of training to up-grade the skills of operating and maine-

tenance personnel in one of their enterprises, the TSP Fertilizer
Complex Ltd., Chittagong, see Ananex I,

The training adviser was requested to work closely with UNIDO's
ourriculum devalopment adviser as well as with the Japanese
vean of the firm UNICO International Corp./iissan Chemiocal Co.,
sub-contracted by UNIDO, 40 carry cut the task for improvaed

utilisation of the phosphate fertiliser plant,

This request is a part of the Operation and Hanagement for
Fertiliszsr Plant project under code number 3GD/78/002, to de

implemented at che Urea Fertiliser Faotory in Chorasal and the
TSP Fertiliser Complex in Chittagong, for whioh funds was
already available at UNIDO headquarters in Vienna, Austria.

The main target of this project is, that the fertilizer plants
produce at least their nameplate capacity, which is, restricted
t0 the TSP Complex, 152,000 KT per year, see iAnaex I, for which
reason the Japanese UNICO tean was sub-coatracted by UNIDO

from October, 1979 0 and included Hovember, 1981,

To produce at least the nameplate capacity is essential for
Bangladesh, as this country needs at the moment approx. 300,000
MT, metric ton, of TSP peT Year, whioh means that, what can
0ot be produced by TSP Complex have %0 bde importeds



1,06 I% has besn forecasted that the demand for TSP fertiliser in
Bangladesh will inorease to 500,000 MT by the year 1990

107 3. Job _desoription

The objectives, as mentioned in the job description, and speci-

fically requestsd to be oconducted in the training programme, are
as follows @

as 3Jsview the operating manuals provided for sulphuric 30i4d,
phoephorio acid and TSP produotion plants.

b. Assess the skills of the plant supervisors and operating
personnel,

Ce Cowordinate the work of the ocurriculum development adviaser
and implement the programme of training developed by him,

do Asces the maintenance organization of the plants and the
skills of maintenance supervision as well as operators,

o Select candidates 40 partiocipate in the training prograame
a® well as candidates for training followships to be conducted
in foreign countries under this programmes

£, Assist on safety programmes to de sstablished at the plants,

8¢ Assist in improving good housekeeping within the plants,

h, Advise on improvements t0 be made on enviroomental aspects
of the operation of the plantas.
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Investigation has been made to f£ind out how nuch has already

been done by the Japaness tsam, how the plants were running
and what was going on at the TSP Fertiliser Complex Lid., !

Chi ttagonge

Thig ihvutigation was required to avoid duplicating of work
with relation to the objectives as mentioned in section B,

and of which the results would be used as dasis of the train-
ing programme.

The results of the findings, which will be discussed more in
details in the following chapter, are as follows 3

ae No ourriculum development adviser has ever Deen nomizgted
at TSP Pertiliser Complex Ltd. Chittagong . The curricula
made by the ourriounlus development adviser of the Urea

Fertilizer Factory at Ghorasal are available and may be
uged as guidelines.

be The operating manuals provided for sulphuric acid, phoeph=-
oric acid and TSP production plants have Teen reviewed
already by the Japanese tean.

ce Maintenance programme and work were under the supervigion
of a member of the Japaness team. It was observed dy the
training adviser, that most of the maintenance work was
repairing.

ds Safety programmes are known at plant site, dut safety
squipment suoh as hard hats etc. are 20t enough available
for all plant operators, mechanios etce




f.

h,

i.
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Good housekeseping rqlu are also known and the rules are descri-
ded on pocketi-gise yellow cards and are distridbuted all over the
place at plant site. But these rules are difficult to maiatain
due t0 : t00 much leakages and spillages of materials and too
much shut=downs of the plants and sections,

Improvenment on snvironment aspects especially the dust pollution

is diffiocult o0 make due to the wrong design of the dust system b)
the manufacturiag of powdexr TSP.

Courses for apprentioss were going on, but most of them could not
bes absorbed by TSP Fertili ser Complex, after they passed their
exanination,

Courses in process caloulation wer» conducted by the Japanese
tean~1leader for officers and senior officers,

Not auch funds were available for the project of the training
adviser.

3quipment for training purposes were already ordered, see innex
III, and sent to T3P Complex,but most of them could not be use’
dus t0 lack of materials, instruction zanuals etc,

A dbuilding, %0 be used as training center is available at plant
site, see Annex IV,
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D. Activities
Based on his findings, the training adviser made his programme, His
activities during his stay at TSP Fertiliser Complex Ltd., Chittagong,
were re-ported in bi-monthly reports to UNIDO with copies to his
counter-part, the HQesident Representative of UNDP, Daccs, and to the

UNIDO/SIZPA, Senior Indusirial Field Adviser at UNDP, Dacca, and are
summariszed as follows 3

ae Tne preparation of 3 budget for gimulators and equipment for
training purposes, of which the summary is shown in Annex V

bes The preparation of a book-list of which funds have been allocateds.

The books which have already Deen receivsd up to September 1982
are showm in Annex VI

cs The study of the processes and equipment specifications of the
plnt'o

4. Discussions with the employees about the processes and equipment
specifications.

e, Correspondence to several companies as listed in gection P, for
more detail information,

£, Preparation of training , manuals , see Annex VII, and select=
ing candidates %0 participate in the training programme.

8+ Organixzing training courses for TSP Complex employees, students
and employeeg from other companies.
he Training of ex PICs, ex Plant In Charges.

i+ Organizing and instruction ian the form of guidelines for fellow=
mplo

Jo Advicing and supporting itrouble shooting teams and start=up teams.

ke A2vising in minimiszing production ocost of TSP in connection of
Taw materials and in the impors of WPA, Wet-process Phosphoric Acid,




- 171 -

1. Process caloulation, designing and advising in .iaboratory testing
regarding the manufacture of 0SP, Ordinary 3uper Phosphate, and
SP, Boriched Super Phosphate from spent sulfuric acid of the DDT

plant,.

me Consultance in grannlation plant, FIRP (Pertiliser Industries
Rehabilitation Programme), hot gas filter, sulfur filter, etc.

B. Bdatg 2@' o8
Execution body UNIDO/BCIC

Project owner

P eld work ooordination

Counterpart

United Hations Industrial Develop~
ment Organisation/Bangladesh Chemiocal
Industries Corporation,

INpP/G0B

United Nations Development Programme/
Governaent of Bangladesh.

UNIDO SINFA/UNDP
URIDO Senior Indvatrial Developaent
Meld Adviger and UNDP.

General Nanager of the TSP Fertiliser

Training Manager of the Training

Center of the TSP Pertiliser Complexitd.
Chittagong,

General Nanager of the Training and
Recruitment Section of BCIC, Dacoa.
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¥?. Bon - related parties

For some detail information, the following oompanies have been
contacted during the training period of the training adviser :

e

Ye
Ce
de
..
8.
h,
i.
Je

X,

WA, Tennesses Vallay Authorities, NMuscle Shoals, Alabama, USA.

3oliden Xemi 1B, Halsingborg, Sweden.
Supra AB, Landskrona, Sweden
Avesta Jerverks AB, Avesta, Sweden

Borregaard Industries Ltd, Sarpsborg, NHorway
Xemira 0Y, Helsinki, Finland,
Tampersen Verkatehdas 0Y, Tampere, Finland,

dlon Processing Ing,, Tarentum, Penna., USA.
NMunksgaard A/S, Copenhagen, Demmark,
Maroc Chemie, Safi, Moroococo

Office Cherifien des Phosphates, Paris, Franoce




II FINDINGS

The findings in connection with the objectives mentioned in the job
de.cription are discussed herewith more in details as follows :

A. MNaintenance of the plants
It is a fact that the Japanese team 3id make all efforts to guide the
maintenance personnal for an efficient running of their maintenance
department, by issueing guidelines, desoribing how in Japan the
maintenanoe department ias working etc..

It is observed, that the main job of the maintenance departaent is
repairing or replacement of equipmedt, dus to wrong design, wrong
material of oonstruotion etc,, for insdance :

I. Ribbon mixer helow the TWA ocone mixer.
2. BRubberlined slucry pumps instead of 20 Cr - 25 Ni stainless steel
slurry pumps.

3. Sulfuric acid distribution trays made of 316 stainless steel inst-
sad of Meehanite,

4. Agitators made of ferralium instead of lining with polypropylene,
stc ..

Patoching the leakages of the ducts, towers and heat exchbangers of
Sa~IX, the sulfuric acid plant no., II, is a continously returning jodb
to prevent further damage snd 10 prevent eavironmental pollution,

Keoping always some maintenance people standby for troublesome equip-
ment like the pan conveyor, ribbon mixer, eto. t0 minimise shuts-downs,

reduces the efficiency of the maintenance department,



To reinforce the maintenance department the following actions have
been taken :

be

Se

- 08

Sending a trouble shooting team %o investigate the operatiom of
34-1I1 from 1974 up till now. The results of %his investigation
showed, that most of the maintenance woTk was dus %o joor

operation. Checking through a written examination of the opara=
tors showed also a poor resulte

Pull suppert of the managemeant of TSP Complex on own expertise,
proved to work excelleat. An example to mention herewith is the
replacement of most of ourroded tubes of the heat sxchanger of
34-1, the sulfurioc acid plant no, I, by mild steel tubes and
using only some handtool s,

The heat axchanger is working now without trouble, and same
could be withdrawn fros the list of equipment to be purchased
from foreign countries,

Sending the most experienced engineers to foreign countries, for
exampls, to IPDC, the international fertiliser development can~
ter, Alabama, USA, for the training course on maintenance and
production management, with the instrustion to collect as much
as possible data regarding the TVA cone mixex,

Tais training course could be sttended under the sponsorship
of UNIDO and the result was that the TVA cone mixer was redssi~
gned, saving TSP Complex a 1ot of momey.

From the IFDC training course, a training manual has been prepa~
Ted and distributed during the lecture in maintenance, at the
training center of TSP Complex,




3. Safety programmes.

The management of TSP Complex is fully aware of the importance of
safety for their employees, and will do all their utmost $o0 prevent
accidents and support all efforts to create a safe working oondition,.

In case of an acoident, the management of TSP Complex has already
established a medical center fully equipped with first aid supplies
and a staff of qualified physicians, assistances and a nusber of
personnel well trained in giviang first aid, to save lives.

Yellow, pocket-sise charts mentioning the rules for "Supervisor's
daily safety review" have been 2distributed at TSP Complex, and
safety boards mentioning safety rules have been located on survey-
able spots at plant site, as a continuous warning to the employees
t0 be aware about safety.

More safety equipment such as rubber gloves, gogles, hard hats, etc.
aTe now in the order stage 1o meet all necessary Tequirements,

Noreover a manual, called safety guide, has been distriduted, ment-
ioning the danger of the materials used at TSP Complex, how %o
protect yourself against them, what t0 40 in case of accidents, etc,
and rules for fire protection.

Also a manual, called electrical hazard in fertiliser factory, has

been distriduted as well, because electricity requires &ifferent
safety precautions than, for instance, sulfuric acid.

|



Ce Geod houukeo‘g_:l._n" within the plants

On the same yellow, pocket sise chart for safety precautions are also

mentioned the instructions how to maintain good housekeeping within
the plants,

These instructions are as follows :

ae Xeep the aisles clear of material and equipment.

be Do not let materials bdlook access to the electric panels, fire
equipment Or work arease

ce Keep the floor surfaces clean, in good repair and free of slipp=-
ing hazarde.

ds Keep the work platforms clear and repaired.
6s Clean the rest rooms and fountains regularly.

fo Xeep all trench and pit covers im place.

These instructions are essential as these are the dbasis 10 create a
safe, working condition,

But, if there is a continuous leakage of materials from equipment
like towers, elevators, screens, insufficient dust collecting system
in whioh some ducts of more than 10 meters length are installed
horizontally, is 1% a very tough job t0 maintain these instructioans.

4dlso due t0 continuous, Tepairing work, a lot of steel pieces, spares,
welding machines are spread all over the plant site to minimise shut-
downs as shut=downs are very hamful, especially for sulfurio acid
Plants, because moisture from the very humid air will be absorbed dy
the sulfuric acid and the more the sulfuric acid is 4Ailuted, the more

corronive the diluted sulfurio acid is




dctions t0 be taken to make the employees sasier to maintain good
housekeeping are :

1, The installation of a granulatioa plant, at the end of 1982,
through which the dust problem will be minimi sed considerabdly.

2. The implementation of sTiP, the fertiliser industries rshabili-
tation programme, at the end of 1983, through which leakages
of acids will be sexo,




D. Bavironmental ispects
The environmental aspects at TSP Complex may be related to good house~
Xeeping in oconnection with the preveantion of leakages and spillages of
acids and dust. ‘

As mentioned before the installation of a granulation plant will
minimi sed the dust problem and consequently ths pollution of the ambi-
ant air consideradbly.

Hoat of the dust {rom the TSP in powder form is granulated together
and the remaining dust is sorubbed with water in a dust scrubbing
system,

Almo an advantage of the installation of the granulation plant is, that
the fumes which pollute the air in the form of AP, hydroflumoric acig,
and SiP4, silicon tetra fluoride, evolved during ouring of green TSP,
will be minimised, as the green TSP will direotly or after maximum 3

days be granulated and the 3iF4 and HF evolved Auring this granulation
process will be scrubbed with water in the fume sorubbing systeam,

The implementation of FIBRP in which, among others, the absorption and
Arying towers will be completely renewed, the acid leakages, which
pollute the surface water, will become serow Also the installation of

demisters included in the FIRP will reduce the airpolution of sulfurio
acid droplets considerably.

Most of the airpollutions from phosphate fertiliser slants are conver-
484 into surface water pollutions, which are sasyly to tackle by intr-
oduoing lime etc, and the envirommental pollutions by TSP Complex will

be negligible after the installation of the granulation plant and the
implementation of FIRP,

A masual regarding eavironment pollutions, has Deen made on stencils
and ilstridbuted %0 the attendancees during the leocture of this subject.
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IIT TRAINING ACTIVITIES
A. Training manuals

The first training manuals, see innex VI,A, which are the basis
of the training prograame, have been wriliten by the training
adviser himpalf,

These itraining manuals are written in the XIS(S) way, the keep
it simple way, 10 make it understandable for everybody by expla-
ining why something bhas 1o bde done in a certain way., Also thse
content has been kept as less as possible, ~y)wing that most of
the people in the world have a phobia aga :-: reading {and
writing)e

The subjects of the training manuals are mainly related to acti-
vities of TSP Complex , so that what they have learned may be
easily recognised during in-plant training, For this reason the
training manuals may be used for students, apprentices, local
personnel, and others,

These type of training manuals have been discussed with several

officers, who have been trained before, t0 motivate them and to

make them interesting in teaching .All are aware of the importa-
ace of training, dut teaching gives the difficulties, that they

are afraid to make mistakes and not being adle to answe> all the
questions from thaizr audience,

The officers, who have no problem in teaching, see Annex VI-B
became enthusiastic and cooperated in the make of more training
manuald and even in the submission of a training manual written
by themselves. This cooperation is essential as the method of
training of the training adviser is the training of the minds.

Some of the training manuals have been added with an annex or
like the t#aining manual for phosphate rock completely revised,
Information collected during the training courses, included the
resul t» of the examinations are the reasons for the additions or
revigions of the training manualse
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3. Training courses

Nost of the training courses are conducted by teaching personnel,
who are recruted from the p.rionnol of TSP Complex, who have the
capability in teaching, reading and writing., The planning, arran-
ging of curricula, training programmes and schedul es, correcting
reports etc, are done by the training management, whioh coneist of
the training manager, tesaching personnel and the training adviser,
in close cooperation with the management of the TSP Complex,

The itraining courses have been hald at TSP Complex foxr the

following categories 3

1, Officers and Senior Officers

Lectures have been given by ths leader of the Japanese team to
the officers and senior orficers regarding caloulations.
The subjects wexre ¢

ae
be
Ce

Ao

Mixing of two different conocentrations of acid,
Quantities of water in concentrated acids.
Heat exchangers,

Pressure 4rops in ducts and pipes,

2, Junior Officers and Mid-level Officers

Intengive training Auring four months have been given to 105
Jjunior=and mide=lsvel officers by the teaching personnel in
close co=operation with the training adviser 0 up-skill their
kunowl edge. After the training sourse they had to undergo an
examination and when they received an unsufficient mark for
their examination, they had 40 undergo the same examination
until they got good markse




It may be mentioned herewith, that this training course was a Sreat
success, When 15 officers of this catogory applied for a jodb in

- Iraq, and wers examined by an Iraqi committee, they passed and got
a job, varying from 400 to 500 US=dollars per month included free
transportation and free food and lodging.

3« Operators

A training programme have been made to up=-skill the operators
during 3 months by the teaching personnel, but has beea posiponed
t0 the period of long shut-down, in whioh a granulation plant will
be ingtalled.

Seven operators joined the 15 junior = and nid-levsal officexs to

Iraqg, 80 all hands are now required to keep the plants in full
production,

4. Bx - PIC, Plant In Charges
The plant in charges were withdrawn from their duties with immedi-

ate effect from 16 August 1982 for re-orientation and intensive
technical and management training,

A training programme, see annex VIII, s schedule and a curriculum
have been maa. and issued to the ex - PICs.

They have to prepare a manual themselves in accordance with the
instructed subject and, before they give a lecture, same has to de

thoroughly discussed with and corrected by the training nanagement,

The lecture givsen by the «x~-PIC are attended by experts of TSP
Complex for raising questions, together which the other attendan~
cees, regarding his subject,
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For the way of answering the questions and preparing the manual
the &x~-PIC will 3et his nm rks. Unsufficient marks may lead to his
dismissal,

2_12‘ nges from other companies )

Trainees from other companies receive an intensive training at

TSP Complex dy the training management and special attention is
given in connection with wasting time, as these courses are moatly
on short term basis, one month or less, because the companies have
to pay for their training.

Reports have to be made by these trainees and have to De checked

by the training management and the results directly transferred
t0 the director of that oompeny.

An example is, the training of supervisors and oparators of the
private ocompany ilonir Chemicals Ltd., Joydeppur, Dhaka, in the
manufacture of sulfurioc acid,.

It should be mentioned herewith, that when the dbrand nmw plant

of Honir Chemicals Ltd. had to be started-up, about one month, end
of jsugust and begianing of September 1982, was only required to
run the plant at 110 percent of its nameplate capacity under
supervision of 4 start=up engineers of TSP Complex, see innex

X-B.

Apprentioces

Forty three out of fifty thiee apprentices remained after one year

of training, They were given theoretical lectures Aduring the first
half year according to their education grade, see annex IX, and

the second half year they waere put in shifts,
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after the training course, by the personnel of TSP Complex tuey
aad t0 undergo a writiten examination and those, who did not pass,
had also to undergo a verbal examination. All received a training
certificate of TSP Complex.

It should be mentioned herewith, that it was a pity that only a
few of the apprentices ocould be absorbed at TSP Complex due to a
Dersonnel stOpe

Flans will be prepared, that if the apprentices could not be
absorbed at TSP Complex, they are good enough to get a job in the
diddle East or somewhere else, Disoussed with the General Hanager

of TSP Complex a3 target of 100 of these trained engineers for the
#iddle Bast may be realised, in the comiag 2 o 3 years.

ants

v

Students from the BUET, the Bangladesh University of Bngineering
and Technology in Dhaka, and the Dhaka Polytechnioc Institute are
regularly trained at TSP Complex for industrial training,

They receive in the morning an explanation and instruotions fron
8 teacher regarding a subject, which they have to carry out in a
plant or section in the afternoon,

After the oourse these trainees have to submit a report, for
which they get their marks. These marks are sent to their profe-
ssors and the trainess receivse a3 training certificate.

Thase students are always weloome as they are the ones Who naine
tain a good relation between TSP Complex, the University and the
Iastitute,
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Ozisantation courses

Orientation courses are given to officers, who are transferred
from an other enterprise of BCIC to TSP Complex.

They are put in the general shift during a week in a plant or
seotion in which they have to carry out, in the form of a repors
the instruotioas given by the training maaagement,

After having visited the plants and sections and their reports
have been oorrected, they get a fixed assignement or they are
put in the night shifts of those plant or seotion where their
task has Deen carried out unsatisfactorily,

Training courses outside TSP Complex

Persons, who are salected to a2ttend = special course outside the
TSP Complex are the best specialist in that sudjecty, as they
have t0 submit after the course a manual to be used as training
material for others.

Sefore the participants are going to attend a course at BUET in
Dhaka, or TVA in USA, or a TSP plant in Holland, they receive
instructions and guidelines from the training management of TSP

Complex, on specific problems, prevailing at TSP Complex, which
they have to discuss during the trainimg ocourse and 4o collect

as such as possidle information rTegarding these prodlems,




Ce Pello 8

A very important factor of training is the trainimg abroad, where
the fellowe are trained in new techniques, advanced technology, etce
end t0 apply what they learned to TSP Complex.

As mentioned above in B - 9, the fellows are well selected and
trained before they are going abroad.

During the stay of the training adviser at TSP Complex, two edgine
cers; ses annex X — C have already deet trained at IFDC, imternati-

ocnal Pertiliser Development Centre, in KNuscle Shoals, Aladama, USA,
from the UNIDO project fund, '

After the Teturm of the two sngineers, modification of the TVA cone
nixture has besd axecuted, savimg TSP Complex a lot of money for

which reason the training was a great suoocess.

Also 4 engineers of TSP Complex, to undergo a trainimg im Holland
in granulation techniques, have Deen trained and imstiructed by the
training adviser, The training is financed by the Dutch bilateral
aid prograsme and is scheduled to start at the end of the year 1982,

In the near future studytours may be arranged, if dudget allows it,
by the training adviser with special instruotions to collect as
much as possidle data, knowbow, eto,, for the benefit of TSP

Compl ex,

}
t !
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IV SPECIAL TRAINING ACTIVITIES

The employees, who have beet trained, upskilled, etc., and having a

1ot of experience, have been given special programmes and trsining,
which they have t0 execute ss a team.

The teammembers have Deen selected from various departments of TSP
Complex, such as laboratory, production, operation etc. Prom the
Tesults of such a team it may De assessed, if the selection of the
teammenbers is a successe

The teams, which have been already formed or will be formed in the
future, are discussed below in details,

A+ Troudle shooti %

As the SA-II, sulfuric scid plant nos II, was occupying to much main-
tenance personnel, who were doing mainly repair work, the cause coulgd
"be situated somewhere else, for which Teascn a team was formed to
investigate the operation of this plant,

A team of 4 officiers, see annex X-4 Ras Deen formed to investigate
the operation of Sip-II from its first oil firing on 15 July 1974 wp
+il1l nowe

The guidelines which have deen followed, were S
8o Study the available log—zheets and 10g~dbooks,
be Collect informaticn from the operstors.

e Compare all information with the data supplied by Hitachi Zosen,
the supplier of the plant,

4 Analyge the Tesults of the differences and make comments on them,

es Comments should be based on informations from books, manuals, and
other sources, which should be mentioned in the report as referen~
Cose

f. Recommendations of the team,

€+ Make a concised, unit~wige report and put details in annexes,
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AZter the resulis were known from the report of the team, the opsrato-

s vrndervwent an examination as a last stage of the investigation on
plant operation. It should be mentioned herewith, that the team did

& marvellous job, because their investigation was more trouble shoot- /
ing, =0 that the operating instruoction oould be corrected, where

BeCegsary, witbin a short time.

In the future more teams will be formed,

B, Start-up tegms
A start=up team of 4 memdbers, of TSP Complex, see amnex X-B, have
been formed to Jupervise the start-up of the 10 metric tons per 4ay
sulfurio acid plant of 4he private ocompany ¥onir Chemicals 1Ltd, at
Joydebpur, Dhaka,

The supexvisors and operstors of this brand-new plant, supplied ’by
Krebs India, have been intensively 4rained at TSP Complex when the
start-up team armived in the middle of August 1982,

I't should be mentioned herewith, that the start-up team ¢id an excell-
st job, to start~up the plant within 33 days and to let the plant
run at 140 perocent of its nameplate capacity, for which the client
vwas very satisfied with thie result,

As no more sulfurio acid plants in the country are available in the
near future to siart=up, the suocess of this start-up team Temains

s & high=light in own expertise at TSP Complex and may also be
recommended for starting-up sulfuric acid plants in foreign countries.
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C. Plapning toams

At the moment there exist already a committee, which is taking
caYe of FIRP, the fertiliser industries rehabilitation programme
and oould be mamed as a planning team Or planning commiscion as
there main task is to realise the FIRP,

The FIRP conpist mainly of two parts, one part the execution of
a granulation plant at the end of the year 1982 and the second
part, the major overbhauling of TSP Complex at the end of the

Year 1983.

To increase the know=how of the planning teams, the following
have been done @

Granulation plant
The issue of the following drafis 3

ae Granulation manual,

be Process calculation,
ce Bquipment specification list included flowsheet,

ds Ouidelines on special Adetails to De observed during the
training in a TSP plant in Holland,

ee Comments on engineering work supplied by HCG, the Hollandse
Constructie Groep, the supplier of the granulation plant,

Just before start-up a lecture will be given on granulation of
powder TSP,

Najor overhauling of TSP 1ex

The major overhauling of TSP Coaplex oconcerns mainly modifice=
tions, replaceaments of equipment of the sulfuric soid plant no,
II, %0 ensure a smooth operation after the implementation of

same.




For the major overhauling of TSP Complex, an offer have been submi-
4404 by the Japanese contracter EHitachi Zosen,

This offer, consisting of a ocommercial and a technical ofror, have
besn discussed and provided with comments by the TSP Complex manage-
ment in cooperation with the training adviser and have been sent

t0 BCIC headquarters Jhaka for further action,

It is the intension of the training adviser to form in the near
future other planning teams, which have to realise the recommendati-~
cns from for iastance the research and development teams.

Do Othexr teams

The planning in the near future is to oreate also other type of
teans and to train them for the benefit of TSP Complex and the
country Bangladesh by utiligzing their expertise,

The type of teams, whioch ‘m planned iz the near future are ¢

1o Research and development tesns

These teams have t0 make imvestigatioms by calculations, tests on
laborstory socale, pilot plant teste, eto, and have to send their
recommendation to the planning teams for the realisatioa of same,

The items or part of the items, which the research and development
teams have to investigate are !

ae 100 Percent plant capacities and more,

be Continuous running of the plants

0e Produot quality according to international standards,
. Foonomic running plants,




c. Price of products competitive against price of imported
produots.

4 start has already been made, mainly in the fors of collect- !
ing informatioa from other sources, see chapter I, section P : '
" Nom-related parties”.

The information received ars dismesed more in detail in the
chapter V 3 "OTHER ACTIVITIES",

20 Engineeriag teams

These teams will De trained to0 De able to design plants,
similar t0 the plants at TSP Complex.

Ao TSP fertiliser still has t0 be imported, plans are deing

prepared 10 install a TSP fertiliser plant izn Khulna, to
abolisk the import of TSP fertiliser.

In case that a TSP Plant will be built in Khulna or somewhere

else, an enginieriag team of TSP Complex will be Teady to
engineer and execute that TSP Plant,
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V. CTHER ACTIVITIES
The ather activities in the form of advices have been given to :

1e JOO Percent nlant capacitiss and mere

As at 30 te 85 percent of nameplzie cs2pacitiss the troudbles ar- mostly
qus to peer dperatisn, the next step is te incrsase the ocapzcitiss te
100 parcent. The preblems enceunteri are cempletely diffserent than at

lewer capacity, which are amang 9ihars ¢

ae 5LTs the capacities of equipment, units, atc., acocerding ite their
design capacities ?

b 4ire the ceeling capacities sufficient ?
ce Have the sterages eneugh capacity ?

The following step is te increase the capacities beyend 100 percent,
which is apprex. 110 percent and te investigate which equipment, units,
etc,, limit this increase.

Te investigate these capancities, the plants ar gections should run fer
at least 3 Aays to cellect all Aata required far the investigatien,

Zfferts have already been started to increase the capacities as follaws:
1. lenthly preductien
The preductien in MT.,, metric ten, in the month ef September 1982 was :
TSP I ¢ 2965,06 NT zmeen TSP
TSP II : 9705445 ¥T green TSP

Total : 11870.51 MT green TSP

This quantity ef productien in ene menth has never been shewn in the
vaste
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The reactien sections have shown to have ample capacity, which

have heen emcastrated sn Tuesday 21 September 1982, ia T, metric
tens, of green TSP as fellews :

PSP I s 188,67 MT (nameplate capacity = 100 MNTPD)
TSP II ¢ 569.76 MT (nameplate capacity » 430 HTPD)

Tetal 853,43 UT green T3P

which has never beeon shewn in the paste
Nete ; MTPD means metiric tens per daye

It has been found, that at these higher capacities the curing
heuse are tee small te store all the green TSP fer curing.
For the records the desing capacities are :

TSP I : 3000 4T
TSP IT ¢ 3500 u?

The installatien of a granulatien plant will selve these proilema
as areen TSP may directly, or maximum 3 days ef curing, bs intre-
2uced te the granulatien plant,

Capacities ef ether plants and sectiens

400 Percsnt and mere eof th‘ namenlate capacities of the ether pla=-
nts and sectiens are under investigatien and the resul te sefar are
the fellewing @

a. The AecTease in ocapacity ef the main 2ir Dlewer of Si=-II
Aepends mainly en the incresse of pressure Arep of the het gas
filter, so z sulfur filter hae been ordered te substitute ihe

het gas filter,
be The irregatien coolers ef 3A=II havs %0 be cleaned reguiarly.

ce The slurry-oceeler 3f PA-I1 hae te be Tedesizned,




To anzure coniinurus running of the plante =2ni sections, lacisians

have alTreadyr been taken te implament, in the near future ; ihe
f>llewing @

Granulatien plant

At 100 percent and higher nameplate capacities the curing heuse is
tuo small, because the green TSP have to be cured for at least 10
days for TSP=II ard 3 te & wWeeka fer TS5P-I,

When the zranulation plant will be executed at the end of the year
1982, the zrssn TSP may Airectly iteo maximum 3 Aays of curing be
introduced to ths jranulatien )lant, for whioch reason the plants »r
sections have not to be shut=4own “ue to no )lace in the curing

hauges.

Import of 'iPA, wet process phesphoric acid

The impert of WPA hae the followins 2Avantases ¢

a, In the past the plants and seotiens have t de shut.dowm o a9
in time arrival of slemental sulfur 2n4/sr phesphate rocke,

The impert of WP4, te be stered at plant site, shall oempaensate
the ghertage ¢f raw materials due te late arrival of the ships.

b, If fer one or anether reasen, the sulfurio acid plants and/er
phespherie acid plants have te De shut-deown the preductien may

be centiaued due te the availability ef the imperted WPA,

Infermatien regarding handling and addresses of sellsrs of WPA
have been agked frem TVA, Tsnnessee Tallay Autherity, Alabama, USA,
and the cempanies Belides Kemi AB, Halsingberg, Sweden and 3upra
A3, Landskrena, Jweden; ef which the list twe ars manufacturers ef
Dhespherio acid,
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Prom their iafsvmatien; w#e are new in osenteot with ¥aroc Chemis,

Safi, Meeocoe snd its sales effice Office Cherifian 3des Phesphat-
s8; Paris, Prance,; regarding WPA.

The sellers of WPA have their swn fleet of 10 specially duilt
vesseals te carry their swn acid and the cest and fraeight Chittae
song per 3eptember 1382 ias US # 420, %3 U3 ,if 430, 32 which
I peroent sheuld be added regarding insurance cest, bYased en an
erdsr of 10,000 metric tens of WP4A,

Majer everhauling ef ¥IRP

The implementation sf the majer everhauling ef TSP Cemplex, the
seoend part of FIRP, the fertiliser industries rehadilitatien
pregramne, in Which equupment will bs ocempleteliy Tenewad, suoch
28 the abserding tewer, the Arying tewer, etoc., ef 34I1I; the
sulfuric aoid plant ne, II, is scheduled at the and of the year
19830

Material of cengtructien

To use the mest sultable material of osngtruotien te snsure
oentinueus running ef the plants; infermatien have been cellsoted
frem the fellewing ocempanies :

as ivesta Jernverks A B, Avesta, Sweden, the manufactursr of
stainless steel,

be Berregaard Industries Ltd, Sarpsdberg, Ferway, a manufactur ef
Sulfuriec seid,

6., Kemira Oy, Helsinki, Pinland, a maaufacture ¢f sulfurioc a0ids
Ade Tampereen Verkatehdas Oy, Tampers, Finland, a manufacture of
filter cl~ths,

es Alen Precessing Inc,, Tarentum, Psnna, U34, the precess owner
of aloniging tubes ¢f heat exchangers in sulfurie acid plants.




Te

Co Prsduot quality accerding %e intarnatienal standards

28 basia te achievs produot quality accerding te internstinnsl stane

darde, the plants and asectiensg have te run oentinusugly,

Thees centinususly, steady runaning plants and sectiens are reguired
t® 2nable the eperzter te make small adjustments in the preocasse
conditiona to keep the cheniocal a3lalysis as well ap soreen analysis
of the preduct within narrew ranges in accerdance with interngtienal
standaris,

Instruotiens, quidelines, otc,, in the ferm ef a training manual
will de made in the near futurs,

Regarding the physical preperties of the preduoct such as aize,

hardiness, eto,; will bs achieved when the zranulatien plant is in
eperatien,

D. Boenemio runnins »lants.

Te achieve ecenemic runnins plants the preduotien oest sheuld be
lewer than the sales price, but at TSP Complex the preduction cwset
par meiric ten ef pewder TSP in the last financial years,

1980 — 1981 and 1981-1982, are higher than the sales pricss, see
Annex XI and Annex XII,

As shewn in the annexes the cests ¢f ravw materials; i,e. phesphate
reck and elemental sulfu?y aTe apprex, twe third ef the eperatien
cests, fer which reasen much efferts have been taksa te reduce these
cests, ’

The steps which have been 5> will be taken te achieve ecenemic
running plants ars as fellews, @

Inoreane of gales price

The sales price per metric ten of T3P has been inoreased frem Tk,
5000 = %0 Tke 5735¢==, sffective per 1 July 1382,
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Centrel &f nrices of imperted raw nateriala

Altheugh ths purchase eof ravw materials is net dene dy TSP Cemplex,
the cest prices are checked by TSP Cemplex and are cempared with
the informatien received frem TVA.

Urrage

Te pay demurrage of US # 7500,— psr day fer a ship 4due te 3elay
in unleading will Ye eliminated in the near future,

In the majer everhauling ef the TIRP, the unloading facilities,
such as cranes, transfser belt cenveyers, scalass, are included te
renew the ¢l ones, te ensure that the unleading ef the raw mater-

ials frem the ships will net De delayed anymerse.

Fete s It is alse cemmen practice that demurrages are included in
the freight «cesty

Othar {tems

Other items te refuce the preductien cest have been taken under

cengideration as fellews 3

ae Maintaining geed heusekeeping, te minimise leakages, spillages,
.“o.

b, Centrelling and cheoking expenses o™ evertime, mediocal, eto,

os -Cheoking the right quantity ef imperted raw materials,

1, Using natural zas frem the Bangladesh gas fislds, inetead of
imperted e0il, fer whioh a 2as supply line is new under censtru~
ctien,

s, Te make as much as pessidle use of natienagl preducts such as
rubdber belts, links ef bucketalevaters, eto.,, fer whioch a clese
ceoperatien between TSP Cemplex and the suppliers exist at the
mements,

fo Te make use ¢f the expertise of ether enterprises of the cerpe-
ratien,
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Other raw material seurces

Ravw material frem ether seurces have been invegtizaled as fellews:

de

b,

Ce

e

Spent sulfuric 3cid

Spent acid; oentaining 70 »svcent 2304 frem the IUT factery
to manufacture OSP, Ordinary Super Phosphate, and ESP, Enriched
Super Phosphate, hae Deen investig:.tad . follaws :

1o The make of precess caleculations

2. CuiAlinees for operation
3¢ Guidlines for lsberatery tests
Lo Laberatery tests,e

The results frem the laberatery tests were se enceursging that
a pilet plant is new under censtructien,

Impert of WPi

The impert of WFi, wet precess phospheric acid; maoy be sriered
st a time that the prices of phesphate reck and/or elementsl
sulfur are much higher tharn the impert ef WPi.

Other type of phegphate recks

Other type of phesphate recks, which are chesper than the cen~
ventional enes, such as Jerdan ani Merocco phosshate recks, have
been analysed and investipated at the laborstery of TSP Cemplex
for subetitutien of the cenventional enes,

Phesphegypsum

When a phesphegypsum precessing plant will bde executed at TSP

Cemplex, the import ef elsmental eulfur msy be reduced censi-

derably as the 02 preduced by the precessing ef phesphegypsum
may be used for the manufacturing ef H2S504, sulfurioc acid, in

the existing sulfuric acid plante,




Prefucing byproducts

Te reduce the eperatien cost; bypreducts may be seld as fellews :
a. Cleum

In the 10C HTPT, metric ten per Aday, nameplate capacity sulfue
>ic acid plant no, I, 10 FTPD of eleum ig preduced,

The sttained copacity however is 87 KTPT of H2504, inclnied

8.7 MTPD of elmum, for which reason the incresse in capaci‘y
ig very impertsnt as ene metric ten of eleum may be seld fer

Tke 6600¢— , effective per I July 1982, te the DDT Factery.

be ansun for cement factery

Gypsum frem the hemi-dihydrate phespherie acid plant ne, II is

seld te the cement factery at a rate of Tk, 250,— per metrio
ten, effective per I July 1982,(was Tke 200¢— pex MT.)

T™he requirements of the cement factery in the 4we last
finsncial years were 3

1980-1981 ¢ 5795 metric tens of gypsum
1981=~1582 : 11884 metric tons eof gypsum

There is 2 tendency that in the near future meres gypsum may
be geld te the cement factery,

ce £a0 frem phesphegypeum

When a phesphegypsum plant will be installed at TSP Cemplex in
the near future, the Cal, a bypreduct frem the phesphegypsum
precess, may be seld te the cement factery,




f.

summ fer arricul *ure

Gypsum frem the dihydrate phespheric acid plant ne, I containing
apprex., 5 percent F205, may be used 28 a fertiliser fer alkaline
20ils and may be s0ld accerdingly te the agricul ture cerperatiens

Gynsum fer slaubersalt manufzcture

Tests en labergtexry scale have slready been made ts manufscture

glauvberszlt, selium sWlfate, frem 2ypsum, but the type of ecuio-
hdand
nsnt te be used foer this precess is in the study phase,

Ca304 » ZE0 + Na2003 ——=TNa2304., 10H20 + CaCll3

£Ypsunm soda ash 2laubersalt chalk
rrecipitated
Sul fur

The purity ef the sulfur frem the sulfur melter of TSP Complex
is 99494 percent S and 0,02 percent erzanic matter includesd

This sulfur may be seld te the sugarfacteries, which require a
puvity of 59,8 te 1CO0 percent S and practical free from bitumen,

ifter the installatien of the sulfur filter in the near future
we may have a mere purs sulfur , which is mere attractive fer the
sugarfacteriese '
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Price ¢f preducts cempetitive arainst nrioe sf imperted nresucts

From Green Karkets, spet cuetatiens were publisghed, that the FOB

prices for Flerida phesphate reck per metric iens were

€8 BPL = 31,12 % P205 is USE 39 te 40
T35 ZFL = 34432 % P205 is US £ 45 te 50

The demestic guwetatien far 68 BPFL Flori~: pkosghate rock was listed
as C8S ,‘v' 24 to 25 per chort tem F0B, which ie ap->ex, 31,5 rercent
lowsr ihan the expert FCB prices per metric +eon,

Due to the lew demestic prices, the ROP, run ~of-pile, TSP in Flerids
wae listed ae TS § 138 te {42 per metric ten in dulk,

The sales price of ACP TSP at TSP Cemplex is Tk, 5735.== which is; ot
an exchange Tate of I US £ = Tk, 21,86, TS § 262,35 per metric ten,

Hewaver the farmers in Benglaiesh are buying the RGP TSP, per 1 July 1982
fer a2 price of Tk, 140 per maund, fixed by the Gevernment of Bangladesh

4 1 Naund = 37.21 kgo. the price fer ROP TSP is Tk. 2956.19 = GS g
135023 per metric ten,

Se the Gevernment hae te rubsidize zan ameunt of Tke 5735.= = Tk,
2956,19 » Tk, 2778481 plus the difference between sperativn cost and
sales price per metric ten of ROP TSP, if the operztien cest is higher
than the sales price of Tk, 5735~

Whern ROP TSP will be imperted, the price, incluied Zfreight and insur=
szce cests and excluded sales snd Auty tax, weuld be US F 180,— er
Tke 3934.80 per metric ten, se still the Gevernment has %o zubsidize
te induce the farmers te buy R0P TSP,

A




Te minimise the subsidy frem the Government and te be competi~
tive teo impertied preducts, the fellowing uteps havse te be donse :

Te Ecenemic rnnine nlants

The implementation of the steps a2p mentioned in economic running
plants, section B, should be executed first te 3ecrease tke
eperation cest belew the sales price,

24 Precescing of phegphezvoeum
is mentisned before the installation of a plant to process

vhesphorypsum is esseatial %o have on economic running TSP
Cemplex, te minimize the impert of row materiale in thig case

elammntal «ulfur; snf to reduce the oparstien costs by selling
Ca0 te the cement factery,

The process is te decempese the CaS04, calcium sulfate, the
bypreduct (gypsum) firom the phespheric scid plants as fellews :
CaSO4 + 20_700 °C,CaS + 2002

2C2304 + CaS_300 20,4 120 + 4302

The 302 relezsed frem the iscempesitien is precesged in ihe
exigting sulfuric acid plants as fellews :
2 02+ 02 —=2 503

2 303 + 2H20-—2 H2S04

4 feasibility study has already been made and has alse been
approved by the Werld Bank ef the Uniied Natiens and the execu-
4ien of the phesphosypsum processing plant has been included
in the 5 year plan of TSP Cemplex,




3. Other nra3ducts

The ether preducts which may be manufactured at TSP Cemplex im

based on the availability ef ammenia, which will be manufactured
in the near future in Chittageng, /

Feasibility studies have net been made yet and the following
preducts e be manufactured may be investigateds

a, Jmmeniatien ef TSP

4s a2 granulatien plant will be inetalled at the end of year
1962, the zranuiatien of this plant mey De used as an ammeni-
ater~ granulator. . ’

b, ¥Fi mene enium phesohat

As the manufacture ef VAP in pewder ferm raquirss less recycle
than HAP in grenvlar ferm,; a Teacter te make MAP under a little

everpregsure may be zided in the zranulatien plant, as the
granulatien plant has a lew recycle ratie,




I,02

Te03

I,04

TSP FERTILIZFR COMPLX 1.Th., CEITTAGONG,

The TSP Fertilizasr Complex Ltd,, Chittagong, ie the only farti-
lizer »nlant iz BSR;1TAESh; which preduces phoszhete fertilizer
in the ferm of pewder TSP, se called ROP TSP, Run—ef Pile
Triple Supernhesrhate, in cempariren with the ether fertiliizer
?lants in *he couniry, the 3 Urss fertilizer plants, lecated
in Gherazsal,; Fsnohugan} and ishuganj, which preduce Urea ferti-
lizer, In the near future twe mere Urea fertiliser nlants will
be censtructed and will be lecated at Chittageng, see Indjex Map

of Bangladesh,

The TSP Cemplex preduces their TSP by twe trains, i,e, TSP~I

Baoch train ocensist ef the fellowing plants und sectiens ¢
as Sulfuric acid plant

b. Reck srinding and handling sectien

ce. Phespheric acid plant included cenceniratien sectien

de Triple superphespbate plant including reactien sectien,
and ocuring and drying sectisn

o, Bulk and bagging plant,

TSP = I kas been built by the Panamerican Censulting Cempany

Ino,, Reistertewn, USA and the sub-centracter Technique Chimie
Btudes et Services, a censulting chemical engineering firm, Paris,
Francee The start-up of TSP ~I was dene in 1367 te 1969 and the
commercial preductien was started im the year 1578, after medi-
ficatiens had deen taken place,

TSP=II1 has been built dy Hitachi Zeeen, a Japanese sbipbuilding

ocempany, and the sub-centractor Nissan Chemical Ce., a chemical
engineering firm, Tekye, Japan, TSP-II has been cemmissiened in

the menth eof July, 1974.
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I.05 The nameplate capaocities eof the plants in MTPD, Netrioc Ten Per

Doy, are @

Fameplate Capacity

in KTPD
Train Train
I 11

3ulfuric acid plant ae H2S04 100 4G
Phesphoric acid plant as P205 32 135
TSP nlant 1CO 430

1,06 The tetal daily nameplate capacity ef beth trains see item
I.05, is 3 530 MT per day eof ROP TSP,

1,07 The anrual nameplate capacities of the trains are 3
TSP -I s 32,000 MT per Year ef ROP TSP
PSP-IT s 120,000 MT per Year ™ " "

Total : 152,000 MT per Year of ROP TSP

1,08 The annual predvctien ef ROP TSP in the last financial resrs,
which start frem the firgt of July te the first ef July ef the
next year, is ¢ -

Year . MT ROP TSP Percentage of

total capacity
1977=- 4978 41,270 27.15
1978 = 1979 62,290 40,98
1579- 1980 T14120 46,719
1980 - 1981 71,241 46,87
1981 = 1982 57,888 38,408

1,090 The preductien during 1981 ~ 1982 wasg very lew due te shertage
of raw materials,




ANNEX 11
RANKG AT TSP COMPLEX

MAINTENANCE OPERATION DEPARTMENT
DEP ARTHENT
TITLE TITLE
ED Executive Nirecter
GHM General Manager
ACNE ACOM Addi tisnal Chief
Operatie, Nanager
NONE nCceC Deputy Chief Chemint
ME c Chemint
Ch, E Chemical nngineer
AME AC Aeslistunt Chemist
2.Ch, B Agstt, Chem, Engineer
SANE SAC Sub, Asstt, Chemist
S.A.Ch. E Sub, Asstt, Chem, Fng,
uT MO Haster of Operatien
HST HS90 Righ Skilled Operater
ST s0 Skilled Operater
3sT 680 Seml Skilled Operater

FR & Hechunical Engineer
T = Techniocian

Gl erk

Helper

Peon

PRSIGNATION

L T N N L)

Superintendent
Shift-in-Charge
Amstt, Suptd,

5eotien-in-Chargze

Fereman

225~-315

L I AR BN

SALARY SCALE
TAKAS/MONTH
AUGUST 1982

DL R I U N D

2850 (fixed)

2350 - 2750
2100 - 2600

1850 -~ 2375

1400 - 2225
150 - 1470

-IS-

625 ~ 1315 (after 3 years
cempletien)

470 -~ 1135 (inttial ntege,3
yrs durutiong

570 - 1018
430 ~ 866

415 - 729(grade I)
355 -~ 555 tﬂrﬂﬂc I1)

310 - 470
325 = 610 (wenier olerk;
300 - 540 %junior ) exk
270 -~ 380 (helper under
veges cemmipzpien)
225 - 315(helper/oleanar
nnder Hatianel Pay Soale, staff)
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ANNEX IIT
BQUIPMENT LIST as per 30 September 1382
at
TSP FESRTILIZER COMPLEX LTD, CEI™:GONG
Tatsl
Yy Descriptien US Tell ers
1 Vehicle : Teyeta Hiace/Cemmuter Twelve Seater 6,700,—
1 Trpewriter Olivetti 3 Linea 98 18" 347.50
1 4ir Cenditiener Westingheuse A H = IB5 429,33
b Air Cenditiener wegtingheuse A H - I85 524, —
1l iy Cenditienar Westingheuse 4 E = 185 761.82
1 Careuzel Slide Prejecter, Medel 750 F A - R 192
2 Chalkbeard with Easel ’ 609.—
1 Instructer 2 Filmstrip Prejecter Ne, 3972 149 goem
1 16 mm Projecter FNey 2120 1,099 ==
1 Metien Picture Soreen 14 o=
1 Overhead Transparency Maker with iccess, I o=
bl Lien Drafting Machine with Acesseories Hedel GM 7, 360 g=me
slus Drafting Stand and Drafting Chair

1 Phetecepier ¥ P - 30 2,768~

Teotal 155 2974 65

Except fer vehicls, zir oenditieners, ochalkbeards, screen; and

Arafting machine ne materials, films, stc,, wers supplied,

Mereover inestructisn, sperating, and maintenance manuals wers net
pupplied either.

For the reasens mentisned abeve the squipment are net used st the
mement until the materials, mapuale stc,,arrive at sites




ANNEX ¥V
BUDGET SUMMARY JANUARY 1331

Item  Numbdr Descriptien Coet U3 A
ne, req'a —
1 1 Canen plein paper cepiex 3,000,-
2 1 Typewriter 750,
3 3 Airocenditieners 1,800~
4 3 Trawing machines 3,000,-
5 35 Technical beeks 2, 100,=
6 - Training materials ¢

Blectricity £74200 0~

Ingtrumentetien 53y 140+—
7 1 Mr flev simulater 35,800~
8 1 Liquid flew simulater 37,300 ,=

Total 19440+ .~

The materials mentisned abeve have been zpscifimd in details snAd
pent te the parties ocencerned,

During the peried of service of the training advieer this budget
have been revised seme times,
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ATX VI
BOOKLIST AT D SEPTEMBER 1982
Itus Name of deek } Auther ( Price in Danigh
nes | ¢ 0 _orewns.
1fe Xlectric meters S.Ps Andersen/R. Miller 143,72
20 Switochgear deek R, T, Lythall 487,20
3. Hleotrical safety We Feribam Coopo.r 403,20
engineering
4. Heme electrics Jeoffrey Burdett 60,78
5¢ Questien & answer AeJe Coker/P. Chapman - 47440
doctrio metera
6o DBeginner's guide te F. Guilleu/C, Gray 63.43
electr, wiring
Te 3Elecirical installatien Michasl Neiale 140,07
technelegy
8¢ Rerimding small meters Karl Wilkinsea 63443
9« Phespheric acid Velume 4,V, Slack 1168400
10¢ Phespheric acid Velume 4.V, Slack 1208,00
I’ part Il
11¢ Fertilizer guide fer Jan G, 4e Geus 150.85
the trepiss and subire-
Diocs,
12, The manufacture of Wede Duecker/J.R, West 370,84
sulphurio acid
13,14 Training manual fer ™A/NFDC 194415
fertiliser plant
eperater,(ene fres of
shazge)s
15,16, Pertili zer manual UNIDO -

17  (free of charge)
Tetal Doe Ors  3501s07
(at 1 USE = 7.75 Do, Cxs) oz US § 580,78
Hote : Other beeks are out ef print and substitutes have been
erdered at unksgaard A/S, Cepenhagen, Denmark, beek
ceapanys
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A¥vEx VIl
TRAINING ®ANUALS

Ay Hang g

The training manuals made on ctsncils fer the trainins center of TSP
Cempl ex, Chittageng a:e‘s

1e Infomaltion a.boﬁt TSP Cemplex
Ze Reck phesphate

3¢ Sulfurio acid manufacture

4. Phespberic acid manufaoture

5« Reoerd en TVA cene mixer

€, Cemmen ingtrumentatien

Te Maintenanoce and preduotien management
8¢ Highelights of the maintenance and preductien management
8, MNanufacture ef TSP

10, Handling ef selids

14¢ Cenveyers

12+ Electricity

13¢ Rlectrical hazard

14, Safety guide ‘

15¢ BEnvirenmental pellutien

16, Corresion pretectien fer indusiry

17s 35 Ways ts De a better bess,

B, c.-Writgr|

1s Mr, Md. Sadeque, Additienal Chief Operatien Manager
2. Mr, Kabir Abmed Cheudhury, Additienal Chiaf Electrical Bngineer
3. Mr. Pashiur Rahman, Managsr Quality Cenivel

4. MUr, S.M, b.b’ Hechanioal Engineer
5 Hre Abqul Asis Khan ; Assietant Chemist

Jirs SoCe Chakraberty, Assistant Chemist
Exr, ¥,H, Chewdhury, Assistant Chemiste
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AFNEX VIII.

TRAINING PROGRAMME FOR
EX -PLANT - IN - CEARGES

4e Lecture

1« Organisatien (TSP,BCIC, Gevernment) !
2. Disciplines in Industry '
3, Cest acceunting and ceet oenirel

4, Precess and Quality Centrels (TSP-I, TSP-II)

5« Instrumentatien

6. THRlectricity

7o Maintenance

8, Safety

2, Cerresien

10 Pellutien

14« Unit Operatiens

12. Laberatery

13« Adminigtratien

14. Fipanoe
15« Inventery Centrel

1€s Research and Centrel
‘670 Sales
18 MPIC, material planning and inventery centrel

B, BExscutien of the Training

1¢ Every Ex~PIC has te prepare himwelf for a lecture,

Tepics fer the lecturs will be issued Dy the training
management,

2¢ When an Ex=PIC gives a lecture, experts, etc,; 2re atten-
ding his lecturs anAd will gquestisning him,

3, Aifter epch lacture the Ex~PIC gets his marks
co Re r ts

Frse excess te any department, sectien etc,, te esnable the
Bx- PIC te collect his Adata,




A,

B,
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ANNEX IX
EDUCATION GRANES

Prim SecenA Scheeol

The children start their educatien with the Primary Scheel, cen-

risting of 5 classes; and fellew thereafter 5 classes eof the
Secendary Scheel in which they specialize themselves in Science,
irts o Cemmerce.

After passeing successfully their examinatien in the 10tk oclass

the sthelars receive their certificates The certificate is the
S¢S.C the Secendary Scheel Certificate in Science, Arts er

Cemmerces, .
Rdaucatien (Science )

Hathematics : Arithmetic; Basic Algebra and Geemetry,

Physice : Laws of Newten, Archimedes;, Beyls; Charlaes.
Chemigstry s Seme Organio and Inerganic Chemistry,
Bnglish ¢ General Ceurse and Grammer in Secendary Sohesel,

Fer a training ceurse in Grade 1, $he minimum educatienal quali-
ficatien is SSC (in Science ),

Higher Secendary Scheel

With the SSC the schelars may attend the Higher Secendary Scheol
for further education in their specializatien (Science, Arts er

Cemmarce) during 2 scheelyearse

After passing successfully their examinatien they receive their
ESC, the Higher Scheel Certificate in Sciance, Arte or Cemmerce,
Baucatien (Science )

Mathematics ¢ Flective Nathematics, Algedbra, Trizenemetry,

Chemi mtry 3 Inerganie, Organic and Physical Chemietry,

Englisb s Cempul wery English, Litterature and Grammar,

For a training ceurse in Grade 11, the minimum certificate ia
RSC in Science




C.
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Tniversity er Cellnge
Bacheler of Science

With the HESC the students may atitend the University or Cellege
for further Aevelopment of their educatien, ifter 2 years ef
study and paseing successfully their examinatien they get

B, 3c. Bacheler ef Science certificate in general.

Fducatien ¢
Hathematics : Differentistien, Intergratien,

Physios : Advance Ceurse in Pbysics; Thermedynamices.
Chemistry s Advance Ceurse in Inerganic and Organic Chemistry,

Per a training ceurse in Grade 111, the minimum certificate
is B.Sc.

Pely-Technioal Institute @

Schelars with SSC in Science er HSC in Science may attend the
Pely-Techniocal Inetitute te specialise themselves in techniocal
ceurse, which takes 3 years of study,.

After passing successfully their examinatien in the 3rd year
they receive a diplema in 3 Technical Ceurse e.gs in Electri-
¢al —=,Chemi cal~er Civil~Engineering etce

They may attend the training ceurse in Grade 11

B. Engineering University s

With the HSC in Science the students may attend the Engineeri=
2g University te specialise themselves in Engineering, whioch
takes 4 years of etudy,

Aftexr passing successfully their examinatien in the 4th year
they Teceive the B.Sc, Bng, the Bacheler of Science certificate
in Bngineering,
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Fo Summary ef Certificates jn Science

Duratien Study Cextificate Techniocal
Years in ceursse
Science
10 SSC (Secendary Grade I
Scheal Cartificate)
+2 BSC (Higher Secendary Crade II
I Certificate)
I
+2 B, Sce(Bacheler Grade III
of Science
Certificate)
+2 M. Se(Master
of Science
Certificate)
+3 Diplema Grade II
in
Technical
Ceurse
+4 BeSc. Pug,
(Bacheloex
of Socience

in Engineering)
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AFNEX X
SPECIAL TE&xS/FELLOWSHIPS

A. Treublg gheeting teamp

The nembers ¢f the treuble sheetiag team, uwbe scrutinized the epera=
tiea of SA = II, were s

Nr, Abu Taher Mehammad Khaled, Deputy Chief Clremist, Team leadex,
¥rs. Sufia Begum, Asstt. Chemist

Er, ibdul Azis Khan, Asstt. Chemist

Nr. Suhash Chandra Chakraberty, Asstt. Chemists

B, Stari-up teams

The menbers of the stari~up team; whe started up the sulfuric acid
plant ef the private cempany Fenir Chemicals Ltde, were s

Kr. Nebammad Sadeque, Additienal Chief Operatien Ranager, Team leader.

Mr, Abu Taher Hehammad Khaled, Deputy Chief Chemist, Superviser eof
eperatien,

¥r, Meng Ela Thewai, Kaintenance Superintendent, Superviser ef Mainten
. _ =anCces
Xy, Abu Taher, High Skilled Operater,

Co Feilewships
The engineers of TSP Cemplex, whe have been trained at IFDC, Inter-
natienal Fertilizer Develepment Cenire, Muscle Sheals, Alabama, USA,
fren UNIDO preject fund were 3

1 Mr, Mehammad Sadeque, Additienal Chief Operatien Kanager, in the
menth of December 1580,

2, ¥r. Swapan Kay Ded, Meohanical Zngineer, in the menth ef Octeber
1981,
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AEVZEX XI
PRODUCTION COST FOR 1980=1981

PRODUCTION :71,241 NT._

Sl. ements of cest J Unit { Usages tal Frice per tal cest ) Ceet per
Ne. Ratie Quty § unit of 9§ (in lac "k. ¥.7 (ia Tk,)
engud inputs
7 ne in TE% !
A, VARTABLE COST ¢ |
i« Reck Phesphate Re'Te 1061 114465 1,496,26 1,712.69 2,404.08
2e Reck Snlphnr E.T, 0036 24417 2. 187.31 534008 7490&
3o Other materials/ - -— -— — 21466 30,40
Chemiocals
4. SpaTes & AccespeTies — — — - 26.73 135478
5 Klectricity (DB) KWH 155 11028482 0,99 109,33 153.47
6. Purance 0il Gal 2,25 160300 12,74 20442 28,66
7« HoS.Ds 0il Gal 0,13 8999 22,67 2,04 2,86
8. Guany Bags Ne. 25 1782945 9466 172.26 241.80
9 Pelythene Bags Ke, 25 1782945 5050 98,96 138,91
10e Others (Sewimg thread,
Needle & WASA Water) - - — — Ce95 1033
11¢ Overhead - - — —_ 5,36 8,93
TOTAL VARIABLE COST im ' 277548 3,895.90
By Fixed Cest 3 i
1« Wages & Salaries -— - —_— — 165,60 232,45
2+ Depraciatien -— — — -— * 46457 65437
3o INTEREST
ag Interest en lean (BCIC) _— - — 212,90 326,92
b) Interest en ADP leas — == - 88,93 124,83
4o OTEERR OVERHELD ¢
az Insurance premium -— — — 7210 2.97
b) Other adme overbead — - - 433.66 187,62
e; Other factery overhisad - - - 100, 28 140,76
d) Other selling & Aistrivutien
overhead _— - -— —2:02 2:84
TOTAL FIXED COST = 777.06 1,090.76

TOTAL COST OF PRODUCTION (a+B)

3,352:54 4,986, 6¢€

* Total D.pro for 1980-81 L 4’98 87’846 17 -2 52.” £30 L 46057'462077
(minus adjustment in respect of 1979-80 and prgvious year-.)

Sales price o Tk. 4350 per T of ROP TSP
1038 & Tko 2.0 19495
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ANNEX XII
PRODUCTION COST FOR 1381-1982

PRODUCTION : 57,888 MT.

Elements of Costs J Unit { Usage Tetal {Price per letal cest{ Cest per ¥ T, of
Ratie § quty. { umit of m lao TSP (in 'raka)
nsum=- § irzput
ed in Tk.

- . —_—— - - - -- TPamma .o -

Ao VIRIABLE COST
1. Raw Haterials 3
a) Reck Sulphur * NT 0,36 24230 3573.54 865.87  1363.99

b) Reck Phesphate * MT  1.67 100770 173022 141.74 6o
J'6'1"1_“'222. 13,61 4,2_&,‘53 52

2. Chemicals Let — - -— 20436 35.17
3. i;ctug Materi- Let o — —_ 164423 283.70
8
4¢ Tuel/Gas Gale == - -— 20,09 51.98
5¢ Power XwH — —_— —_— 101,76 175.79
6. Spares & Accesseries
(including everhauling) == -— — 215.74 372.68
7+ Factery everhead — — — 21,09 36.43
8. Selling & Distributien
sverhead - — 2.34 4,04
9. Head Office levy - -— - —35e45 _ 26,68 _
Tetal Variable Cest t= 3,184.67  5,346.99
B COST s
ie Salaries & Allewances = — —_ 151465 261.97
2+ Factery everhead -— w— wo— 099 53653
3. Administrative everhead — —_ — 106,59 184,13
4, Insurance Premium — - - 6040 14,05
5« Depreciztien o— — — - -
4e Interest & Fimancial — -— -— 168,71 201,44
charges
7+ Selling & Distributien Expe == o= — e2 0047 _
Total Fixzed Cest - 464,61 802,59
Loss i~ idjustment fer In-process Steck :  (-) _ 62,93 (-) 108.71
Cest of Preduction = 39586035  6,040,.87
Loss fer the year 453496

Sales price : upte Hev'81 oTk 4,350/= ; frem Dec’S81 te June'82 =Tk 54000 /=
ser ¥T 1 USE = T 20,00

* Tetal quantity & value fer sulphur % phesphate is for TSP 23 well as feor
ether intermediary preducts but cest per ten against these are fer TSP enly.







