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.  SUMMARY

~

UNITS

Currehcy: The Bahraini Dinar was at the time of the
mission quoted as BDl = US$2.65.

INTRODUCTION

1.1. Purpose of the Mission

To provide direct support to existing small and
medium scale industries, as well as promote new
industries.

2.1 Requirements of the Mission

Analysis of the present production range of Bahrain
Aluminium Extrusion Company (BALEXCO) and Midal
Cables in view of their existing machinery and
equipment.

Recommendations on the additional products which can
be manufactured with small capital investment.

Assessment of domestic and export marketing
potential for such additional products and
preparation of their marketing.

BALEXCO

The possibility to manufacture accessories hitherto
imported has been investigated and a number of products
have been identified. 1In this context an extension of the
manufacturing resources such as pressure die casting has
been found necessary. A number of new products has been
suggested. :

MIDAL CABLES

The possibility to produce aluminium alloy rod for
mechanical purposes has been investigated and established
as there exists an international market. A further
application of the manufacturing resources could be the
production of continuously cast and rolled narrcw sirip
for impact extrusions.

The availability of molten metal could in the future be
the base for rapid cooled narrow strip production, a
technology transforming molten metal into narrow foil
strip for electronic purposes.




CONCLUSIONS AND RECOMMENDATIONS

The duration of the mission was too short to conduct any
reliable market assessment. A lively wupswing o¢f the
market situation in the Gulf is expected as soon as the
war will be terminated.

Recommendations

Balexco: see 2.3.
Midal Cables: see 3.4.

Material Supply

It is of vital importance that the 1local aluminium
processing industry be given preference regarding supply
of raw material, even at the cost of the export of
ingots.

Research and Development

At present Bahrain’s aluminium industry buys the
technology they need to catch up. In future, however, as
competition will get fierce, it will be advisable to
develop materials and/or processing technology as well as
new products independently together. At first,
independent consultants may be recruited through the
services of UNIDO. Later on a collective R&D organisation
will be of great advantage.

Pover Transmission

The 1line of products manufactured/assembled by Balexco,
Midal Cables and Al Khajah Factories could be the base of
a Power Transmission operation, Balexco producing pylons,
busbars, etc. Midal Cables the overhead conductor and Al
Kha jah the switchgears. Knowhow and competent personnel
can be provided from Europe, e.g. Sweden.

GENERAL OBSFRVATIONS : TECHNICAL EDUCATION

The obvious lack of Bahrain technicians could be overcome
by a special training programme. The prerequisits of a
competent. technician are:

1. At least 3 ycars shop floor practice.

2. A thorough theoretical education (2 years'’ course)
based on the needs of industry.

3. A high social status ("industrial engineer”)
implement.ed by a good salary.

Recommendations in this direction are presented and an
informal disnuasion between industrialists and educators
is suggested,
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O.Units:‘Currency: The Bahraini Dinar was at the time of the mission

1. Introduction

1.1

1.2

1.3

quoted as 1 BD = 2.65 USD.

Purpose of the Project

To provide direct support to existing small and medium scale
industries, as well as promote new industries. .

Requirements of the Mission

1.2.1 Analysis of the present production range of Bahraia
Aluminium Extrusion Company (BALEXCO) and Midal Cables
in view of their existing machimery and equipment.

1.2.2 Recommendations on the additional products wvhich can
be manufactured with small capital investment.

1.2.3 Assessment of domestic and export marketing potential
for such additional products and preparation of their
marketing.

Procedure

The mission has been carried out in two stages:

Stage 1:

BALEXCO

Stage 2: Midal Cables.

1.3.1

BALEXCO

A first analysis of the Company's production range
and potential called for two main lines of procedure
agreed between the Management and myself.

1.3.1.1 Investigation of che possibilicy to
manufacture accessories hitherto imported,
based on records on purchasing and sales
quantities and prices for the 1last two
years.

veeeel2




1.3.1.2 Investigation of possibilties to maaufacture
and market a2 number of new products, such as:

Air freight coatainers

Tubing for air conditioners and refrigerators
Furniture frames

Pylons for high tension power lines
Hospital beds, crutches

Fencing

Safety bars for wmotor highways
Staircases

Telephone booths and bus shelters
Structural systems;

Lamp posts

The increased number of products will call for an increased number of
extrusion dies. The installation of a tool wmaking and servicing
department has therefore, to be taken into consideration.

1.3.2 MIDAL CABLES

The company’s production range and potential can be
applied tc the following products not connected with
cable manufacture.

These are:

Deoxidizing rod

Rivet wire

Wire for chain-link fencing,
Zipper wire

Weldirng wire for MIG welding,
Nail wire, metallizing wire

Strip for th: manufacture of slugs used in
impact extrusion of cans.

Further have "odd” enquiries been examined during my
stay with the company in order to find new markets
not thought of before.

Regarding the manufacture of cans and collapsable
tubes, the market for canned beverages and for
creams, foodpaste and toothpaste in the area will
have to be penetrated as well as the market for
slugs in Europe and other countries. However, &
reliable market survey could not be carried out
during the ¢time at my disposal. My efforts have,
therefore, been limited to 1investigate what else
except cable can be done on the available equipment
as well as how and st what cost.




2.1.1.

2.1.2.
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2. THE BAHRAIN ALUMINIUM EXTRUSION COMPANY

- 2.1. Manufacture of Accessories Hitherto Imported -

Genequ

The majority of accessories are imported from France uader an
agreement with Technal France, Toulouse.

Considering the manufacturing facilities available at Balexco, and
the skill and time necessary for :raining personnel, a unumber of
Technal accessories have been chosen for manufacture to be
recomnended to Balexco.

Accessories Based on Extruded Sections

The choice of extrusion based accessories has been made according to
the following criteria:

a) Ease in fabrication.

b) Quantity sold during 1986.

¢) Suitability regarding the training of labour and supervisory
personnel.

The following accessories, identified by their catalogue number,
have been chosen (for illustrations see Appendix l).

1642, 1443, 1444, 1482, 1483, 1486, 1503, 1581, 1632, 1635, 1946 and
1953.

During 1986 Balexco sold the above accessories at a total of
BD 86750, varying per item from BD 31 (item 1503) to BD 29057 (item
1635).

On condition of good quality and competitive price there should be a
possibility of supplying respectable quantities to Technal.

An analysis of metal prices, manufacturing processes, overhead and
production margins as well as transport costs showed that Balexco
will be competitive if the gross production cost (exclusive profit
marginag) does not exceed 45% of the purchasing price Ffor Technal
products (exclusive packing and tansport). Examples are given in
Table 1.

A certain investment will be necessary, such as jigs and fixtures,
tools and welding equipment to seal the plastic bags holding the
acceesories.

The maximum recommended investment for the fabrication of the above
accessories at 1986 sales level would be BD 28400. This has been
calculated according to the method explained in Appendix 2. The
parameters for the calculation are given in Example |,
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2.1.3.

The fabricating costs at Technal's preseat suppliers have been
calculated at 552 of Balexco's purchasing price, leaving a margin of
452 and 257 for present suppliers and Technal respectively,
according to inside information from Balexco.

The 452 recommended maximum fabricatioan cost for Balexco will leave
a margin of 107 units for competition and /or contingencies.

1.2.1. Hanufacturing Resources

The operation needed to fabricate extrusion based accessories
are, as necessary:

Cutting
Punching
Milling
Drilling
Thread Cutting
Assenbly
Control

The Company has all the necessary plant at its disposal. Any
investment will, as already pointed out, be limited to tools,
jigs and fixtures. ’

The main resource however, is the personnel which will need
training and efficient supervision.

To make this operation successful it will be recessary to
delegate a person responsible for all production of
accessories. A starting up period of at least one year will be
needed for the whole operation.

Cast Accessories

Accessories manufactured by casting represented 26%Z of the
accessories investigated which have been sold most during 1986.

These items were [280 (270g, 1572 units), 1484 (480g, 5633 units)
and 1493 (547g, 1917 units) as {llustrated in Appendix lA. The way
to produce these accessories 1is by pressure die casting. This
quantity (totally 2774 kgs during 1986) does not warrant the
installation of a die casting plant. On the other hand, if these
accesgories could be supplied to Technal on a subcontracting basis,
there will be considerable quantities to be produced.




As “these accessories are rtequired to stand up to considerable
pechanical stresses (Fig. 5), pressure die casting is the only
method of production to ensure the required material streagth. Even
regarding surface smoothness, pressure die casting produces the best
results. However, as the economical minimum of work pieces per item
is about 10,000 and the minimum productivity per equipwent uanit lies
at 75 pieces/hour a ainimum production of 150000 pieces p.a will be
required.

In order to reach a possible subcontracting agreement with Technal
their total annual requirements of die cast accessories amust be
known, as well as the annual requirements per itea before the size
of die casting equipment can be decided on.

Potential over capacity is to be used by filling up with collars
(2500 units, 7500 kgs in 1986), covers aand foundation plates for
lamp posts. These products will be dealt with im the chapter
covering new products.

Assuming an average welight of 450g per plece and cthe minimum
production quantity of 150000 pieces p.a produced at average weight
the total tomnage would amount to 67.5 tonnes p.a. As a geuneral
rule the investment costs per ton of pressure die castings are
calculated UD$ 4440 (BD 1675) which would mean BD 113062 for a
production of 150000 pieces p.a. To this will have to be added
scrap re-melting capacity of US§ 200 (BD 75.5) per ton. {i.e.
BD 5057 for an annual production of 67.5 toms, totalling
approximately BD 120000 for the whole plant.

This figure is usually insufficient since it only includes the cost
of equipment, but no packing, tramnsport and installation cost, which
as a rule amounts to 60Z of the cost of equipment. Thus the gross
{nvestaent would amount to BD 192000 for re-melting and casting
equipment only. Painting equipment should be added, since the
herementioned accessories are to be painted. A number of other cast
accessories are anodised.

A calculation of the maximum recommended investment and total
capital cost finishes according to Appendix 2, equation 16, at
BD 160000 for the investment and BD 189610 for the total capital
cost for the whole operation. In all die casting operations the
mould represents the major outlay per cast plece. In the above
calculation the cost of the mould has not been included, the reasons
being that the customer usually owns the mould as a subcontractor's
insurance against potential sudden obsolescence of the design.

The parameters in the above calculation have thus been given the
values shown in Table 2. :
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As supplier of die casting equipment, Weingantan is recommended.
This Company supplies all equipment, moulds and know-how.

The availability of wmolten metal at Midal might at first sight
appear attractive for the installation of die casting equipment at
that plant. This would, however, impede competitive handling and
sales administration.

2.2. New Products
The following new products are already manufactured:

Telephoue booths
Bus shelters
Lamp posts

As too short a time for this mission has been allocated a proper
investigation of all products mentioned in the introduction caanot
be carried out. Time permitting, a few products will be dealt with
in extenso. For the remaining products some guide lines will be
given for completion on a later occasion. All new products are of
the assembly type based oa extra staff. The question of die
manufacture at Balexco was for the above reasons to be left to a
later investigation.

2.2.1. Lamp Posts

The conical collars between the two diameters of the lamp posts
are at present gravity die cast. In this context it should be
mentioned that the surface of gravity die castings orovides a
better anodizability than in the case of pressure die castings,
which as a whole is satisfactory. It has also been noticed
that the present way of fixation in the ground renders any
replacement difficult. An alternative way of fixation {is
suggested guaranteeing quick and simple replacement. (Fig. 6)
The cost of this alternative will be approx. BD 7 but is a once
and for all investment. Its economy depends on how many times
a lamp post gets run down by inattentive drivers.

There 18 also a market for covers for the power connections and
fuse box in the lower part of the lamp post. These covers may
be extruded or die cast. One cover weighs 1.06 kg and ebout
BD 0.8 when extruded. Compare:

Extruded: Material : 1.06 kg = BD 0.7/pce
Extrusion @
Fabrication :
45 pes/hr @ 3.6 = = BD 0.8/pce
5
Total : 0.79/pce
Die Cast: Material : 1.06 kg = BD 0.53/pce
Casting case: = BD 0.51/pce
Mould: BD 2000 for 30000 pcs - BD 0.07/pce

Total : = BD l.11/pce




2.2.2.

Structural Systems

Structural systems (Fig. 7) for displays, shop fittings,
exhibition stands, etc, are a product which could be producad
successfully at Balexco. Input, material and equipment as well
as welding skill exist within the Company. Further training of
the welders would have to be effectuated as cne goes along.
From corespondence passed on it emanates that there is a market
for this type of product. There should be no great difficulty
to enter this line if the quality is good and the price is
right. It is suggested to obtain all necessary engineeriog
drawings from the UK based compamy marketing these systems and
to execute trial orders. No investment is needed.

2.2.3. Fencing

2.2.‘

2.2.5,

Wire net fencing is a prodect which can be produced jointly by
Balexco and Midal Ltd. Balexco producing poles and gates and
Midal the wire for the wire netting. In co—operation with
fencing specialists such as BRC Weldmech there should be a
possibility to get into this market. There is a great demand
for fences in Sawii Arabia to keep the camels from crossing the
highways in an ancontrolled manner. Suggested contact: The
authorities in charge of roads and traffic. No investment 1is
needed.

Safety Bars for Motor Highways

Safety bars are up to now made of steel and when they do their
service in stopping cars from going off the road are often
instrumental in hurting drivers and/or passengers due to their
superior machanical strength. Aluminium safety bars can be
made in high strength extrudable alloys. Their higher
plasticity as compared with steel will lessen damage done to
people and cars. A slightly different design will be needed to
combine higher plasticity with high resistance to bending. The
limited time of this mission does unfortunately not allow time
to work out detailed suggestions and will have to be left to a
later mission., The market envisaged for this product is
limited in Bahrain but should be quite attractive in S. Arabia
and the other Gulf countries. Besides, there will certainly be
a regular market for replacements. No investment is needed.

Pylons for High Tensior Power Lines

In co-operation with Midal a power line construction operation
can be served with all essentials, cables, pylons, busbars and
power transmission accessories in aluminium. This market will
be exportoriented in S. Arabia and other GCC countries. In
this respect the ties Midal has with Saudi Cable Co. could
help.

Know-how on transmission line and pylon construction could be
otained through the Swedish Electricity Authority
(Vattenfallstyrelsen). No investment is needed.




2.2.6.

2.2.7.

2.2.8.

Ar Freight Containers

A thorough study of the material available (Alusingen's
Maintenance Manual) and several inspections of the coantainer
stationed at Balexco, led to the conclusions that it will be
necessary to obtain all international regulations on this type
of product, which appear to be stringent. Further reliable
market research will be needed. According to information
received Gulf Air bhave promised to supply a market survey which
has to date not yet been received. No investment is needed.

Furniture Frames, Hospital Beds and Crutches

In co-operation with Bahrain Light Industries Company some
designs could be developed. However, the services of an
inventive designer will b= needed.

Regarding hospital beds and crutches, designs and regulations
will have to be obtained from the health asuthorities. Further
dealers in this equipment will have to be found and contacted.
Even this product could be included in a joint operation
together with Blico. No investment is needed.

Scaircases

Depending on the building activity in the area, staircases can
be manufactured with the support of the Technal system. No
investment i3 needed.

2.2.9. Organisation of Operationms

2.

If the company decides to embark on fabricated products a
suitably working and very flexible orgaunisation will be needed,
growing and shrinking with the market requirements.

2.9.1 Suggested Organisation Of Responsibilicies For
Fabricated Products. :
Management
| ]
Marketing Fabrication

Fabrication Crew
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It 1is suggested to start these operations on a small
scale as a one man operation with a flexible fabricating
crew as aeeded. In the beginning wmarketing and

. fabrication could and should be managed by one person
with an absolute ainimum of administration in order to
assume later aa efficieat control of the whole
operatioa.

2.2.10. Tubing For Air Conditioners and Refrigerators

A visit to the Al Khajah Factory showed very interesting
possibilicies for aluminium tube. At the hour of writing the
quantities and sizes are not known. There 1s, however, a very
large and interesting market to be served. At preseat, Al
Khajah use copper tube for the cooling units. The copper tube
is imported from Japan. Very big orders were being processed
at the time of the visit. (300,000 units for Saudi Arabia.)

Lt is, therefore, suggested tha: a joint development programme
together with Al Khajah and Daikin (the japanese supplier of
equipment and know-how) be initiated in order to replace
copper tube by aluminium tube. There are some obstacles to
overcome¢ {an the amanufacturing technique, which are not
unsurmountable. The development programme will have to
include:

Tube manufacture at Balexco

Assembly and welding technique at Al Khajah
Endurance and reliability tests at Al Khajah
Portable repair unit for aluminium welding -in situ.

Balexco should even engage themselves in the development
stages at AL Khajah as their result wil., influence Balexco's
chances to sell aluminium tube.

A successful change to aluminium tubing in a.c. equipment
might even increase Al Khajah's export possibilities because
of a more attractive price. The price of copper and aluminiua
is approximately the same per weight uait. (The price of raw
copper amounts to about 90X of the aluminium price). As
aluminium has 3.3 times the volume of copper per weight unit
the price of aluminium per volume unit {s accordingly lower.
A further advantage of aluminium tube 1s the fact chat
sluninium tube comes from next door with a minimum transport
cost, while che copper tube has to be lmported.

Some ilavestment will be necessary. At the hour of wricing
its size cannot be assessed until all necessary {nformacion
has been received.




2.3. Conclusion and Recommendations

Considering the amount of possibilities to be investigated the
duration of the mission was iasufficient to provide the cospany with
little more than suggestions which is unsatisfactory from the point
of view of both the coampany and the expert. There exist good
potential applications for the company’s products.

In order to obtain applicable cresults the following steps will have
to be taken:

2.3.1.

2.3.2.

2.3.3.

2.3.4

2.3.5.

2.3.6.

2.3.7.

In order
undertake

A reliable market survey and international regulations om air
freight containers must be obtaimed.

Blico will have to suggest some attractive desigus.

The market for hospital beds and crutches will have to be
assessed with the assistance of the Ministry of Health and a
company trading in these utilities will have to be found.

The demand for high teusion power lines throughout the Gulf
countries will have to be assessed with the help of the
Ministry of Work, Power and Water.

The ministries responsible for roads in the GCC countries will
have to be approached through the official channels to obtain
some indications on future highway building aad/or road
lmprovement in order to assess the market for safety bars. If
the market 80 requires the existing design of the safety bars
will have to be changed to provide adequate protection and to
take account of the mechanical properties of aluminium as
compared with those of steel.

Fencing traders will have to be approached to asses the market
for wire fencing.

The UK traders in structural systems to be asked to submit all
drawings necessary for a trial order.

A joint group for the development of a.c. units based on
aluminium tublog together with Al Khajah Factories and Daikin
is suggested.

All necessary know-how on manufacture, welding and properties
of aluminium tube under cooling conditions is to be gathered
and may be obtained with the help of UNIDO.

to complete this work the undersigned will be prepared to
a second mission UNIDO permitting.
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Coo @ MC,, where m<1
and tharefore Cyp = (1-m) G,

follows:
C—-wndoc-'—:-
.g(q’~0—c13 -..(17}
where G, = Fined poniien of running
C.o = Vasishio portien of running
cost 8t hreak-gven.
op = Annuity releted % e sl

The velue of the verisble cost factor
w depands on the type of induswy and
on local conditions.

The object of this exercies is ™
jovestrment M s 3 function of the
urnover ot bresk-oven (T,) and the diffe-
rant cost and time relsted factors. In thie
cost and WINOVEr is IMPONRant:

-5

®
s Co=p-T,

--.00

- Equation (6) may thus be written ins
t

. iCrogd ... 118

From equations 1, 2 snd 12 the maxi-

Neote; Cq » (1=-m) pT, ond 8 = 1,0

By inserting equation (14), equation
(l.s')mqumumlm
0

7.[-"1':’—'- (mp-ll( ""'v_mez'ﬁ') -v.m-nﬂ

il

(1 .% et fd




¥, sccording % equations (13) end
3a)

=T sndtmc. =0T,

and fusther
Coa = mpT, 004 G, = (1-m}) pT,

!1

«
1

L
i $
= N
2 S
L
Tite tlgosg® ¢
[ Y] » ) Aolowng 8
Por - A deahey Sned T, =
1L ” A¥ | AR ( -

m:.oﬁn--nn.-mq,-ﬁ-
» onm Al prodh - )
Sty. Spw = Aty reloved 00 mial werbing

transport and instalistion, will hevelo be




ing-up period). This is s matter of experi-
ence and sound judgment. An expert
knowing the respective branch of indus-
try should be in & position 10 assess the
likely length of time ~eeded for starting
up the production facilities.

3.8 Detorminstion of MM as per eque-
tion (16} er (18), depending on whether

... 1'%

R will be noticed tha the initisl work-
ing capital is not considersc %0 be an
mmduwm

returme and depends on locsl conditions
and the level of skill of the labour
employed. R should, therefore, be conei-
dered sepersaly from the investment
propes.

5. Minimum turnever roquired
based on available capital

¥ the svailsbie capitel is given, the mini-
mum DEnover raquived 10 break even
sfer 'Y years is calcuisted Nom equation
112), then the 10rm Dy + Cune represents
the initisl working capitsl. if we know the
funning costtumover ratio p’ for the
type of manyfacture in question the
running cost ot bresk-even C, may be
Wuc..-p-f,unmm
MUM TIMOver 88

o8 obsawned by equation (20) into eque-
tions (18) er (10) e MPI will be
obisined, and with the help of equation
{14) or (17) the sulficiency of the remain-

ing capital as initial working capital mey
be tested.

Whether of not & project can be resl-
ised depends on whether the virtual
swtal cont of the required produttion
tacilities up to the point of staring-vp
can be sccommodated within the svail-
able MPL

6. Minimum capecity required
besed on availeble capital

The minimum turnover reguited
depends amongst other things on the
unit price. The next step is 10 determine
the minimum capecity of the plant envie-
sged = being necessary for guaran-
weing & SPOTNOn.

production providing
spproximately 8 15 per cont profit will be
reached st spproximately 80 per cont of
theoretical capacity. The minimum

the third world™ are largely due to the
tremendous cost of infrastructurel
development. The infrastructursl invess-
Mﬂhmubopa_’doﬂpmw

ponding 10 amontisation plus nterest
during o period of time when this type of
WM mqlvbo amor-

capiaal e ign and
' Moet of the equip-
ment will probably be imported and will

t
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investments in

As a sefeguard sgsinst future
wmnﬂu.ﬁo
sble 10 provide for breek-even ot 60 per
cont of full production fie, 50 per cont of
theovetical capecity). VWhen caiculsting

MPI it is IMPOrant 1O 535008 & ressOn-
sbie market price for the products 10 be
manuisctured 8t the planned industrist
plant, For products subject 1o 1arge prce
varigtions the profit margin at full pro-
duction will heve to be fixed 5t o level
m-mmmmm
will, of course, influence the level of WP
28 the lovet of bresk-even will have 10 be
mmmmmwm_n e NGt
much silected Dy prics veretions.

74. Tenstion

When sssessing stisinsble profit levels
it will e necessary 10 gain 8 feirty good
knowledge of the tanstion sysiem of the

VWARE INOUSTRY, Meren 1988




Starting-up period
x = Rate of interens (%)
ng = Planning and erection period
fyesrs)

1. Coppor tube mill
This project wes to be started in @

U B -
T.I T (mp-‘l)(;ﬂ

- _)-
"'.-0“) U".N] ... 16

(I +%)n+w

%0 take an the production of 3200 mepe of
mm ns mmmm

e

Owt of seversl quotations received
mw-iwndbguumnnﬁlvn
could be expected under existing
CHTUMMNINCES.

Contents of the gquetation

Capacity: 4000 mtpa of finished tube.

Tumkey price (fixed capital):

US$11,200.000.

WMGW US$1,670.000.
m-.‘tou

ot 4000 rmepe:
US$1,50.000, of which.
Variable cost: usuoo.oooucu.
Fixed cost: US$1,100.000 pa (CJ.
Estimated time of eraction (ng): Two

veors.

"E:ﬁmmamw period (t,): One
Operation time: 12 yesrs.

Calculation of MPI snd totsl capital

requirements (K,.)

mmmnm
the prevailing imernational price

set at USS1.40 per blognmmo. e
USS1400 per mi. As the markes is esti-
mated at spproximately 3200 mips, it is
advisable (o stipulste bresk-even st 60
per com of full production, even con-
m-ng other elements of influence.

Tmulvuim

To = 08-06 - 4000 = 2.60 - 10° USS
where full production has been defined
23 00 per cont of the quoted capacity.

Opersting cost 5t break-sven:
c,_-u-o.u-to:’g.t-w'-l.n—w'

G 18- 10°
Lt el T T
Ce 06-084-10°
me e "0
The rate of intarest has besn estitnated
ot the Cusrent level in the United States,
which 3t that time wes 12 per cent
According 10 Table 1, the snnuity facter
for 12 years® smortisstion 8t 12 per cant
intavest will thus be: f, = 0.'¢144.
The maximum permissible invest-
ment (MP1) will be accosting
oquation {15} (see below) and the tousl

parmissible capitsl  requiremens,
asccording 10 equetions {12} snd (195
&.-—-&T" -%

- 20 10°~1.48-10° 122
0.16148 200
= 679 - 10° USS
and from equation {19):
Come = Ko ~ MP = (6.79 — 5.9) 10°
= 0.99 - 10° USS (initial working
capital)

—59-10

The values for MPY, K, and C,, a8
caicuisted sbove are the Maximum per-
missible values if the project shell have &
chance to pay for inself congidering the
local ciccumetances.

Projecs, it is advissbie 10 check the mini-
mum tumover required st the total
invesiment quoted, ie USS$11.2 million
spplying the quoted operating time of 12

1-0.56

20010 osTea

-(02““—1](! 9 “555

)- 1-0.58(1-0.28)

)" +1-0.16144)

=59-10°USS from £q... 18

WIRE INOUSTRY, Mereh 1908




yoars, 8 12 per cont rate of interest and
ummuwm

12-2
- "J-If(\ * 200

= 1254 - 10° USS
Cone = 1.67 - 10° USS a8 guated.

10.95-0.8+1.1)-10°

Y 37 v 1T i

inflation

As inflation in most developing coun-
tries sis0 means continuous devaiustion
against other stable currencies, its influ-
ence on the profitability of » project is
Benited to debts in foreign currency and
varistions in the rate of interest.

E . "

The general price of refined copper will
not affect the profitability of this project
since the calculstion is based on the
conversion charge from cathode copper
0 tube and the raw material consists of

ndigencus copper.

The choica of bresk-even &t 50 per
cont of fuil production should provide
adequste protection sgainet ynbelenc-
ing economic trends. The level of bresk-
sven caiculated from the capital require-
mants 3s quoted doss act allow any
verietions in cost or conversion charge
oxceeding 3 per cant, which meens that
aven from the point of view of economic
trends, the project should not be pur-
sued any further.

reiated to labour cost and not levied 28 8
profas tax.

Conclusions snd rec smmendetions

The calculstion of MPt snd total capitsl
requiremants as well as the considers-
tions of other elements of nfluence
Mmmmuwnmw

Table A1: Basic unit for menufacture of extruded bers, sections,
tubes snd high-tongien cables in sluminium

Equip {mithions of US$)

Extrusion press (20 MN extrusion force)

Prehesting furnace for dies

Straightening machine 28

Induction prehesting furnece for billets

Maintenance shop for dies

Wire drawing machine 0s

Stranding machine

Genersi maintensnce shop 0.1

Mummm 02

pply, compressed sir, water supply, drsins 03

luoldimﬂOMnm) 20
transport 0.8

Cndumunmmﬂmwm 282

Comi {15%) 1.43

Project plenning {15%) 1.64

Toted 12.59

ment either by use of
Inuldinga (it aveiladle) and/or by
Mbu-l

Magtric tons
d
Bars and sections LY, ]
Tubes »
High wension cable %
Boks snd nuts ]
Totel 1,057

of products which could be menufec-

wred from M stock.

- in 1988 w0 1800 Mt in the year 2000,
mmwmﬂmn
MMWGMDMM

USS3.08 per kilogramme inclusive of
freigt, 8 63 per cont import duty on CIF
peice and metsl cost {US$1. Vg ot the
mp.mmmusnmm

amounted 10 USS0.575%kg st the time.

» period of three years for

ﬂmmmwmmm
starting-up the plant. the bresk-even
levet would De reached in 1997 & the
eartient, if 8 Gucision 1o instal the plantis
tohon in 1908. According to the mini-
mum hypothesis, the snnual consump-
tion in 1997 would be 1335 me.
Tabie A1 shows the 3pDTOXIMLe invest-
ment costs for 8 basic manufacturing
unit [price level of 1984). This extrusion
plant is not envigaged for the nroduction
of hest restable shioys snd anod.sed
products. but represents the ossantisl
Dasic unit 1o manufacture bars, sections,
tubes and high-tension cables.

WIRE INOUSTRY. Mareh 1908
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Parameters for the determinstion
of AN

ing o egquation (13):
P=062and

m e o 031

[~
R is further sssumed that the period of
planning and erection be:~
ng = J yeors
and the period of running-in 10 break-
sven level:-
to = 2 yoors.
The rate of interast on bosrowed capital
is assumed t0 be:~
x = 10 per cont
during an amontisation period of 20
yoors. According to Table | the annuity
factor will thus be:~
f, = 0.71748.

Moximum porwissible investment
owen

The MPI is calculated by inserting the
sbove psrameters in squation (16). Thus
MRt = 2.346-T, snd the total capital

requirements according to oquations
112) and (19) where Ko = 2.88T, of
Com ® Kug = MP1 = 0.534-T, where
To = turnover 8% breek-even.
The given parsmeters snd the
i 1otsl investment for 8 basic
oxtrusion unit. Table AJ, ensbie the
drawing up of an slignment chant for
determining the MPI, the total capital
sequirements and the renge within
which the conversion costs may De
sliowed 10 very. The chen includes n
snnual production of up 10 5000 mt.
Lines 1 snd 2 represemt the MPY for
conversion costs of 0.575 and 2.38 USY

in the same dicection 10 the
Ko sCala, the total capital ’
for the MPI may be reed

sbecissa by ten and following line 18 ons

srvives 3t the MM and K, for tonnages

excoeding 5000 mtpa.
Assuming that lines 1 and 1_.:.9!'-

(0.575 USS/kg) and line 2 the unit cost of
mports. (except metsl cost) itis possible
10 determine &t & the range of
permissible jon costs and MP1 ss
well 88 K, for any level of annual

consumption.

Reverting tn the basic requirements of
bresking even at 1335 mups on a basic
menufacturing plant 3s presented m
Table A1 the unit conversion cost can be
determined, {point Qin Figurs A1), srriv-
wuuusug.miwiswu..
being more expensive than imporied
mmmwmmmu
the basic requirement cannot be satis-
fied by conventional extrusion (ech-
niques, uniess locsl production is
protected by higher import dutivs. The
minimum annusl tonnsge at the max-
imum permissible unit conversion cost
will bresk-even at 2200 i (point S,
Figure Al). in order 1o produce & the
minimum unit cost production will have
10 be not less than 3400 mips (line ta,
Figure A1, point P).

Capecity of basic piamt

Under favoursble circumstances the
Dasic unit ss presented in Table At could
produce 3t the most 3000 mipa on three
shifts 15400 hours pa). Figure Al shows
thet the maximum permissible conver-
sion cost o bresk-even at this level
would be 1.6 USS/kg, which would price

mmummdum
including metal cost (1.3 USSAg) and 8
prof of 15 per cont ON the CONVErsion
charge. This corresponds 10 world mas-
mmuummw
was cartied out. :

Conclusions and recommendstions

The foregoing shows that an

axtrusion plant of the besic type can pay
production of 2200 to




Table 1

- Maximum Recommended Fabricat1357Cost At Balexco For Technal Accessories

PURCHASING PRICE/UNIT(BD) |RECOMMENDED FABRICATING COST/UNITBD)
) Plain Matt Conversation
Iten Bronze(BZ) |Mill Finish Total Material [Cost
1442 0.242 0.109 0.024 0.085
1443 0.228 0.103 0.038 0.065
1444 0.254 0.114 0.024 0.090
1482 2.162(B2) 0.973 0.327 0.646
1483 0.780 0.351 0.113 0.238
1486 0.769 0.346 0.113 0.233
1503 0.621 0.280 0.087 0.193 .
1581 0.532 0.240 0.070 | 0.170
1632 1.396 0.628 0.066 0.562
1635 2.488 1.120 0.206 0.914
1946 0.631 0.284 0.037 0.247
1953 0.547 0.246 0.026 0.220

Note:

All costs are based on the purchasing costs computed from FF to BD at the
exchange rate of 8.8.87 at BD 0.0619 per FF and a primary metal price of
US$ 1318/ton at the same date,

The material cost per item is based on the extruded section cut to
length, whereby the scrap resulting from fabrication 1is considered as
non-recoverable.




Table 2 -

Parameters For Calculating Investment For Diecasting Equipaent

To = 2.64 . 0.45 - 0.45.050 - 0.3 = BD 0.665/Piece

Somment :

45Z of purchasing price less metal cost and cost of mould per piece.

The cost of the mould has been assumed at BD 3000 average and the mould

endurance at 10000 pieces.

Cvo = 3.3.6 + (50.2000 + 800.67.5) . 0.01 = BD 0.154/piece
75 15000 15000

Comment : -

Variable cost including manpower and energy consumption at BD 0.01/K¥h.
One man for painting and iaspection has been included.

Cto = Cvo = 0.15& = BD 0.513/piece
0.3 0.3

Which gives p= Cro = 0.77 and m = 0.3
To

The investment factor is calculated according to equaﬁion 16, Appendix 2

fMPL = 1.609

MPL = fMPI.To = 1.609.=.665 = 3D 1.07/piece
Total investment: 1.07.150000 = BD 160000
Total capital requirements

Ktot = MPL + Cwin

(To-Cro) - MPI (l+xne)
Cwin = fa 200

- 0.665-0.513 - 1.07 (1.025) = BD 0.194/piece
~0.11746

Comment: initial working capital
Ktot = 1.07 + 0.194 = BD 1.264/piece

Total Capital Cost: 150000.1.264 = BD 189610
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Example 1: Item 1442, see figs. a, 2 & 3

Purchasing cost (See Table 1): BD 0.242

Calculated Flbricatgg& (F = 0.45. 0.242 = BD 0.109
Cost at Balexco

Material cost calculated from Figs. 2 and 3
Relative weight of extruded section: q = 0.683 kg/m (Fig.2)
Weight of detail, cut to length: G = 0.683.0.035 = 0.024 kg (Fig.3)

Material cost: (BD 0.5/kg) Cy = 2.0.0024.0.5 = BD 0.024

Conversion cost: (Cp - Cy = 0.109-0.024 = BD 0.081

Maxiomum Recommended Investment (MPI)

In order to manufacture this item some investment in jigs and tools may
be necessary. The maximum recommended investment may be calculated
quickly aund easily:

Equation 16, Appendix 2 can also be written as:

MPL = fMPI .To
Where the investment factor (fMPI) 1is assumed to have a comstant value
for each item based on the conditions prevailing at Balexco until
conditions change.

The different parameters influencing the iavestment factor are listed
below: ' : '

To = turnover at break even
Cro = total rumning cost at break even

Cro

p =To

fa = annuity factor (See Table 1, Appendix 2)
to = starting up period (years)

x = rate of interest (%)

nE = variable cost at break even

Cs = galaries, wages, social contributions, staff overheads, etc.

As the fabrication of extrusion based accessories i1is, apart from
extrusion, labour intensive general variable (CV) and salary (Cg4)
costs are assumed to have the following proportion to the total running
cost (Cry): } ’

Cvo = 0.9 Cvo i.6e. m = 0.9
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Example 1: {(Count'd)

For most accessories from extruded stock the fabricating departweat will
not be accupied for a whole year just to fabricate one item. Therefore
parameters pertaining to planning and starting up period are neglected.

For accessories from extruded stuock the investment factor may thus be
expressed as:

fMPI = 1 - P mp + 1 (compare with equation 16, Appendix 2)
fa

or simplified:

fMPI = 1 + fa p (1 + m)
fa fa

fa is based on 10 interest, and on average life of investment (tools,
£ixtures, jigs) of one year (tools wear, fixtures and jigs last longer)

According to Table 1, Appendix 2
fa = l.1

Thus fMPI = 1 + 1.1 p (1 + 0.9)
l.1 1

- T: or:

£MPL = 1.91 - 1.81p

In Table 1 the total recommended fabricatiag cost per unit represents To
per unit and the conversion cost Cro.

As p = Cro, itsd value for certain local conditions and' for each
To accessory may be shown on a diagram. (See Fig. 4)

For the item covered by this example

p = 0.085= 0.78 and from Fig. 6

The investment factor
fMPL = 0.5
The maximum recommended ivestment will therefore be

MPL = £MPL.To = 0.5.0.109 = BD 0.05 per unit

Note:

In reality accessories are manufactured repeatedly through several years.
The maximum recommended should in this case cover the total amount of
units until cthe item in question is considered to become obsolste. As
the investment 1is given per fabricated unit it remains to assess the
total number of units to be produced.
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3.

MIDAL CABLES

3.1

-

General

The company's production range and potential as well
as the equipment at its disposal have been examined.
As the company wishes to enlarge their range of
products in order to become less dependent on the
power cable market, a number of possible products

.not connected with power cable manufacture have been

investigated.

Rod and Wire Products

Since the equipment is layed-out for the production
of rod and wire, all possible applications for
electrical and mechanical rod and wire should be
penetrated. The following products for mechanical
applications can be manufactured on the company’s
equipment:

Welding wire and electrodes
Rivet Wire

Nail Wire

Wire for chain-link fencing
Wire for zip fasteners
Metallizing wire

Table 1 shows the compositions and Table 2 the
mechanical properties of the respective alloys.

Other Products

The existing facilities put a limit to the
manufacture of any products other than rod and
"ire .

The manufacture of narrow strip, cast and hot
rolled, represents such a limited possibility. This
strip can be used for the manufacture of cans for
beverages and for narrow foil. The latter
alternative would mean an investment in a cold strip
rolling mill with the possibility of producing
narrow foil.

As GARMCO has plans to produce foil on a largé'
scale, the above investment is not advisable.




Continuously cast and rolled narrow strip produced
on the SECIM/MRB continuous casting and rolling
plant could, on the other hand, represent a viable
alternative product. This is the cheapest way of
producing imput material for the production of cans
for beverages and collapsible tubes.

wWith no other investment than four sets of rolls,
three sets of flat and one set of edging rolls at a
total investment of BD1952, this strip can be
produced. Its width will, however, be limited to
53- 55 mm.

With an extra investment of approximately BD 2000
for a blanking press and no edging rolls, slugs for
the production of cans and collapsible tubes can be
produced.

This operation is described and economically
assessed in Appendix I.

Since the company has 1liquid metal at its disposal,
rapid cooling technology for the production of
narrow foil for the electronic industry, could
become interesting at a later date. The main
feature of this technology implies production of
foil directly from molten metal. Know-how and
information on the “"state of the art” may be
obtained through UNIDO.

Conclusions and Recommendations

The capacity of the plant allows the company to
produce about 24000 tons p.a. of alloy rod and wire
for electrical and mechanical applications. It is
therefore suggested to penetrate the market for
mechanical alloys. This rod and wire will be a 100%
export operation. This applies even to production
of slugs for collapsible tubes and cans if no
canning plant is set wup in Bahrain. The annual
import of soft drinks, being about 10 million litres
(1985), would justify a moderate size canning
operation from the point of view of employment
opportunities (approximately 20 persons),
availability of input material and for environmental
reasons. Aluminium cans can be re-circulated.

However, before embarking on this line of products,
all possibilities to market rod and wire .for
electrical as well as mechanical applications should
be exhausted, if not additional investments are to
be made.




Continuous Cast and
Aolled Mechanical Rod -31 - TASLE 1

Chemical Compositions —
in percentage of weight — unless otherwise indicaled, percentages are maximum values.

ARoy St Fe Cu Mn Mg , Cr In n Each Total by Dift.
AA-1100(2) 1.0 SisFe 005 0.05 — -—_ 0.10 -— 0.05 0.15 99.00 min.
0.20
AA-1175(3) 015 Si+Fe 010 002 002 004 002 002 99.75 min.
AA-2117 o8 0.7 22 020 020 010 025 — 0.05 0.15 Remainder
30 0.50
AA-2043(2) 45 08 030 005 005 - 010 020 005 0.15 Remainder
6.0
AA-4642(2) 36 08 010 005 0.10 030 015 005 0.15 Remainder
46 . 0.30
AA-5052 025 040 010 010 22 015 010 — 0.05 0.15 Remginder
28 035
AA-5056(2) 03 040 010 005 45 005 0.10 0.05 0.15 Remainder
) 020 56 0.20 .
AA5154(2) 025 €40 010 0130 3t 015 020 020 0.05 0.15 Remainder
39 0.35
AA-5356(2) 025 040 0190 005 45 005 010 006 005 0.15 Remainder
020 55 0.20 0.20
AA5554(2) 025 040 010 050 24 005 025 005 005 0.15 Remainde-
1.0 30 020 0.20
AA-6053 M 035 010 - 1.1 015 010 -— 0.05 0.15 Remainder
14 0.35
AA-6061 040 0.7 015 015 08 004 025 0135 005 0.15 Remainder
08 0.40 12 035
AA-6063 020 0.35 0.10 0.10 045 0.10 0.10 0.10 0.05 0.15 Remainder
06 09 -
§5) Sacon 45 63 of schwel magres
@ For Woisng Were Algys. The Berylinem Contert is 0.0008 Percent menimnmn.
€ Gamrm 000 mus 008 mom:
TABLE 2
Alloy Designation & Temper
Alioy & Temper : Ultimate Tenslle Strength Range
designation ) Ksi MPa Kg/mm2 Various End Uses
AA-1100-0 11.0-155 76-107 7.7-109 Rivel wire
Hid 16.0-21.0 110-145 11.2-14.8 Welding wire & electrodes
AA-1175.F 116174 80-120 8.2-12.2 Melalizing wire
AA-21170 25.0 max, 172 max. 17.6 max. Rivel wire
Hi5 28.0-35.0 193-241 19.7-24.6
‘ AA-4043-F 20.3-23.9 140-165 14.3-16.8 Welding wire & eleclrodes
AA-4643-F 18.9-25.4 130-175 13.3-178 Welding wire
‘ AA-5052-0 25.0-32.0 172-221 17.6-225 Rivet & screen wire
AA-5056-0 48.0 max. 317 max. 32.3 max. Rivel wire, Zipper wire, nail wire
AA-5154-0 30.041.0 207-283 21.1-28.8 Welding wire
AA-5356-F 37.0-44.2 255-305 26.0-31.9 Welding wire
AA 5554-F 31.937.0 220-255 224260 Welding Wire
AA-6053-0 19.0 max. 131 max, 13.4 max. Rivel wire
F 22.C-300 152-207 15.5-21.1 .
AA-6061-0 22.0 max, 152 max. 15.5 max Rivel, nal wire & armour
-T1 . 30.0-36.5 207-252 21.1.258 rod slock
AA-8083-T4 22.0-28.0 152-193 15.5-19.7 Rivet & nail wire, exirusion

AN the mechanical drawing rod alloys shown in this page are currently being drawn on conveniional drawing machines
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APPENDIX

MANUFACTURE OF SLUGS FOR IMPACT EXTRUSIONS

This product can be manufactured on the MRB two-high .mill line
as per Table 3.

An investment in a blanking press will be needed. The
approximate total investment will be about:-

Press BD 2000
3 sets of rolls BD 1464

BD 3464

i.e. between 3500 and 4000 BD. The rolls would have to be
replaced every 12000 tons.

Cost per Slug § 50 x 3.6 mm: (120 slugs/min)
Material Cost: 10.4 fils/slug
Rolling Cost: 0.97 "

Power Cost of the press

at 75% utilisation : 0.097 " (one shift)
12.96 million
slugs p.a.

Labour Costs

(incl. overheads) 0.66 fils/slug

Annuity for the press

(10% over 10 years) 0.025 fils/slug

Maintenance (press) 0.06 "

Total cost per slug : 12.212 fils
Import price per can of 18.5 g : 26.6 fils

Strip required: approx 315 tons p.a.
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CONCLUSIONS AND RECOMMENDATIONS

For conclucions and recommendations regarding each ccoapany
please turi: to 2.3 and 3.4d.

1.1

The Present Situation

As mentioned earlier the mission was too short to
make a reliable assessment of the markets for the
different suggested products.

The equipment of the two companies guarantees a high
level quality of very good international standard.
Therefore an assessment has been made of new products
which could be produced on the existing equipment.

It is expected that the market situation in the Gulf
area will undergo great changes once the war in the
area is terminated. It is, therefore, advisable to
be prepared for a rapidly increasing demand as soon
as the situation in the area will stabilize itself.

Recommendations

4.2.1, Metal Supply

It is vitally important that preference will
be given to local enterprises regarding the
accessible input material.

The expcrt of ingots from ALBA at the cost of
the local industry is in no way justifiable.
The additional added value for the products
of Balexco, Midal Cables and Garmco above
export metal price will exceed US$25 million

p.-a. during the coming years. It is,
therefore, imperative that these companies
are being fed with sufficient indigenious raw
materials.

4.2.2. Research and Development

The aluminium processing companies in Bahrain
have consulting agreements with the worlds
major aluminium ®ompanies, which should
safeguard future technical development.
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As the consulting companies themselves are
producers of finished and semi-finished
products and assist even producers of the
same products in other parts of the world
they will most certainly, in their own

interest, withhold information on future
developments which could benefit the Bahrain
aluminium industry at the cost of the
consultants. It is therefore suggested that

Bahrain’'s aluminium processing industry plans
its own technical development independently
together. This will be particularly
interesting in the fields of improved
material properties and process technology as
well as product development.

Independent consultants can always be
recruited through the services of UNIDO at
first. In due course a collective research
and development organisation to serve the
Bahrain aluminium industry will be a great
advantage, whereby the existant equipment
resources of the different companies could be
utilised.

Power Transmission Operation

The line of products manufactured by Balexco,
Midal Cables and Al Khajah Factories suggests
the possibility of an integrated Power
Transmission Operation, whereby Midal Cables
would produce the overhead conductors,
Balexco the pylons, busbars, etc. and Al
Khajah Factories the switchgear. Knowhow and
competent personnel to start up the operation
can be provided from Europe eg Sweden.




GENERAL OBSERVATIONS : TECHNICAL EDUCATION

-

As an educator of engineers and technicians, I have
observed the lack of Bahraini technicians, the
"sergeants” of industry.

In order to achieve a Bahrainisation of industry, the
education of competent technicians is imperative. The
prerequisits of a competent technician are:-

At least 3 years practice on the shop floor.

A thorough theoretical education based on the needs of
industry and a high social status ("industrial engineer”)
implemented by a good salary.

It should be remembered that it is the technicians who
make the wheels turn. The competent technician is a
practically .as well as theroretically highly qualified
person. Highly developed European countries like
Germany, Sweden, Switzerland, hold this position, mainly
thanks to a corps of competent technicians.

Unless there are competent Bahraini technicians, the
country will for ever be dependent on expatriates.

To arrive at the education of competent technicians, the
following steps are suggested to be taken:@-

1. The Bahrain industry reserves every year a certain
number of paid employment opportunities for
technician apprentices which during their 3 years’
apprenticeship, rotate among all the jobs on the
shop floor.

To be accepted as a technician apprentice, good
marks in mathematics, physics and chemistry as well
as in English from secondary school should be
required.

The above requirement will ensure the ability to
follow and complete the theoretical courses
successfully,

Due to a thorough practical training, the
theoretical education could be limited to two years.

The syllabus of the school should be flexible to an
extent as to satisfy the needs of the country’s
industry.

It is suggested to assemble a number of industrialists and
educators for an informal discussion on the possible ways of
creating competent Bahraini technicians within the coming 7
years and to draw up a frame-work for an appropriate syllabus.






