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The Ministry of Industry and Commerce is greatly honoured by His Royal Highness, the Prime 
Minister agreeing to be the Patron of the ‘Invest in Bahrain 2012’ Forum. This highlights the 
importance accorded to this distinguished event by the Government.

The vision of the Ministry of Industry and Commerce is vindicated by the growth in the GDP 
which has led to significant socio-economic development and reinforcement of the commercial, 
industrial and technical infrastructure for the creation of a competitive business environment 
focusing on knowledge-based enterprises and industrial development services. This has been 
achieved by offering technical support to the private sector in cooperation with experts and 
through the private sector’s own expertise. The Ministry is also setting up the Bahrain Export 
Development Centre and has initiated specialised programmes for technical support, sub-
contracting and entrepreneurship training besides holding workshops to offer support and 
specialised advice.

In the last decade, the Kingdom of Bahrain has witnessed a remarkable expansion in its 
industrial infrastructure and the size of investment thanks to the adoption of various business 
friendly measures including laws and regulations to encourage and attract inward investment.

To affirm its strategic approach, the government has launched a number of initiatives to 
strengthen the industrial sector and ensure its diversity in order to increase its contribution 
to the Gross National Product and enhance the potential to attract qualified and competent 
nationals.

The growth in industrial investment has motivated us to intensify efforts to not only create 
additional industrial areas, but also study the possibility of establishing a major Economic City 
to attract long term industrial investments.

At the beginning of the New Millennium, Bahrain moved to an era of unprecedented economic 
growth which transformed the Kingdom into an advanced economic and financial centre with 
a business friendly environment that did not impose limits on the movement of individuals or 
capital, offered attractive tax incentives and customs exemptions besides offering  a strategic 
location in the region.

The event of ‘Invest in Bahrain 2012’ Forum and the related  promotional events of the Ministry 
of Industry and Commerce are meant to fulfill the Ministry’s mission of strengthening the national 
economy, promoting national investment, attracting foreign investment and encouraging the 
export sector.

This booklet contains well-studied investment projects in the metal, plastics and fiberglass 
sectors. The Ministry of Industry and Commerce hopes that this Forum will achieve the 
realisation of these valuable and far reaching projects, in the Kingdom of Bahrain.
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PRODUCTION OF PET FILMS AND 
SHEETS

INDUSTRIAL OPPORTUNITIES IN
 PLASTICS SECTOR
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PET sheets and film, also referred to as polyester 
sheets and films, have unique physical properties 
which make them suitable for diverse packaging 
applications. These include high tensile strength, 
chemical resistance, thermal stability, flatness, 
clarity, high temperature resistance and thermal 
and electrical insulation properties. PET sheets 
and films also possess excellent gas and moisture 
barrier properties.

The difference between PET sheet and PET films 
lies in the material thickness. As a convention, 
material less than 0.010 inches or 0.254 mm thick 

is referred to as film and material thicker than 0.010 
inches is referred to as sheet. Sheets are mainly 
used to fabricate rigid profiles for packaging and 
other purposes. Films are used to manufacture 
flexible packaging.  

With hundreds of types of sheets and films available 
in a wide variety of thicknesses and coating 
combinations, polyester film gives outstanding 
performance in a huge range of application s and 
is often far superior to other substrates such as 
PVC, acetate and polypropylene.

PET sheets and films are made from Polyethylene 
terephthalate, commonly abbreviated PET which is a thermoplastic polymer resin of the polyester family 
and is used in synthetic fibres; beverage, food and other liquid containers; thermoforming applications; 
and engineering resins.

Depending on its processing and thermal history, PET may exist both as an amorphous (transparent) 
and as a semi-crystalline polymer. The semi-crystalline material might appear transparent (particle size < 
500 nm) or opaque and white (particle size up to a few microns) depending on its crystal structure and 
particle size.

Clear products can be produced by rapidly cooling molten polymer below glass transition temperature (Tg) 
to form an amorphous solid. Like glass, amorphous PET forms when its molecules are not given enough 
time to arrange themselves in an orderly, crystalline fashion as the melt is cooled. At room temperature 
the molecules are frozen in place, but, if enough heat energy is put back into them by heating above, 
they begin to move again, allowing crystals to nucleate and grow. This procedure is known as solid-state 
crystallization.

When allowed to cool slowly, the molten polymer forms a more crystalline material. This material has 
spherulites containing many small crystallites when crystallized from an amorphous solid, rather than

Introduction and Applications
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forming one large single crystal. Light tends to scatter as it crosses the boundaries between crystallites and 
the amorphous regions between them. This scattering means that crystalline PET is opaque and white in most 
cases. 

In addition to pure homopolymer PET, PET modified by copolymerization is also available. In some cases, the 
modified properties of copolymer are more desirable for a particular application

Such copolymers are advantageous for certain molding applications, such as thermoforming, which is used 
for example to make tray or blister packaging from co-PET film, or amorphous PET sheet (A-PET) or PETG 
sheet. On the other hand, crystallization is important in other applications where mechanical and dimensional 
stability are important, such as seat belts. 

PET is tougher than other plastic polymers. This toughness is one of the positive reasons for the growth of 
PET sheet applications. In particular PET sheet exhibits outstanding durable hinge properties making longer 
life packages like PET egg cartons and nut and bolt packages possible. Polystyrene (OPS or HIPS) packages 
are suitable for short life packages like bakery packages, but do not have the toughness or durable hinge 
properties for longer life packages. Even PVC sheet does not have the durable hinge properties of PET sheet. 
This toughness of PET sheet allows for very durable, longer-life packages, 

To enhance its strength and physical performance, PET film is put through a stretching process called 
orientation. Orientation involves imparting a degree of molecular alignment by stretching at a temperature 
above its Tg. If stretching is in the machine direction only, it is considered uniaxial, whereas biaxial orientation 
implies stretching in the machine and transverse directions. Orientation of PET creates internal stress and 
rapid crystallization that work together to enhance strength properties and chemical resistance. Crystals 
generated by orientation (with or without heat setting) are too small to refract light and will not influence optical 
properties.

Biaxially oriented PET film, often known by one of its trade names, “Mylar”, can be aluminized by evaporating 
a thin film of metal onto it to reduce its permeability, and to make it reflective and opaque (MPET). These 
properties are useful in many applications, including flexible food packaging and thermal insulation such as 
“space blankets”, and in electrical applications. Because of its high mechanical strength, PET film is often 
used in tape applications, such as the carrier for magnetic tape or backing for pressure sensitive adhesive 
tapes.

Non-oriented PET sheet can be thermoformed to make packaging trays and blisters. If crystallisable PET 
is used, the trays can be used for frozen dinners, since they withstand both freezing and oven baking 
temperatures. When filled with glass particles or fibres, it becomes significantly stiffer and more durable. PET 
is also used as substrate in thin film electronics and solar cells.
Key properties that make PET desirable for packaging and other purposes include:

 Clarity, optical brilliance and sparkle make for aesthetic appeal

 High mechanical strength and toughness

 Excellent dielectric properties

 Tear-resistant and puncture-resistant properties

 Excellent dimensional stability over a wide range of temperatures

 Light Weight 

 Excellent Gas Barrier properties
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 Solvent/Corrosion Resistance

 Good Cost/Performance Ratio

 Durable, difficult to break

 Durable hinge properties

 Recyclable Its ability to run on thermoforming equipment already being used for other 
thermoplastic materials with only minor modifications of hardware and processing 
parameters

PET sheets and films can be classified into the following major categories according to type of sheet or 
according to use

 Thickness 

 Composition-homopolymer or copolymer

 Single layer or coextruded multilayer

 Opacity

 Metallised

 Coated 

 Orientation

 Stretch film or heat shrinkable

 Wrap film

 Films and sheets for electronic applications

 Films and sheets for industrial applications

 Films for bulk packaging

 Sheets for heat forming applications

 Laminated

 Surface treatment- Flame plasma treatment, Corona discharge or electrical surface 
treatment, Atmospheric or vacuum plasma treatment

PET films and sheets have a very wide variety of applications given the unique combination of barrier properties, 
strength, and chemical inertness. Some of the major uses of PET sheets are 

 In the solar panel industry as back sheets and front sheets for solar panels

 Use of biaxially oriented PET films in producing capacitors and other electrical 
applications
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 Extrusion coating-Extrusion coating is using a blown or cast film process to coat an 
additional layer onto an existing roll stock of paper, foil or film. For example, this process 
can be used to improve the characteristics of paper by coating it with polyethylene to 
make it more resistant to water. The extruded layer can also be used as an adhesive 
to bring two other materials together. A well-known product that uses this technology 
is Tetrapak. 

 Industrial & Specialties-Metalizing and printing for industrial packing, Hot stamping foil, 
adhesive tapes, release films, photo resist films, metallic yarns, plastic cards (including 
“smart” cards), labels, lamination films, brightness enhancement films (for computer 
screens), solar UV films, safety window films, medical test strips, and other uses

 Electrical-Motor wire and cable, Motor slot insulations, transformer insulation films, 
capacitors, thermal printing tapes, and flexible printed circuit films.

 Imaging-Microfilm, printing and pre-press films, colour proofing, printing plates, drawing 
office drafting film, overhead transparencies, X-ray films, instant photos, business 
graphics, and wide format displays.

 Magnetics-Videotape, audio cassette tape, floppy disks, and advanced high-density 
computer storage media.

The project contemplated here is to set up manufacturing facilities for 12,000 tons per annum of PET 
sheets and cast films for a variety of applications. No metalized or coated films will be produced. The 
choice of the operating technology will depend on the technology provider. 

Project Classification :   New project

Construction :    18 Months

Production: (Years) :   10 Years

Financial Summary

INVESTMENT COST PERFORMANCE 
INDICATORS (3rd year)

RATIOS

USD Mil USD Mil
Fixed Investment  20.20 Sales 44.29 Project IRR 27.3%
Pre-Production 
Expenditure

            
1.94 Cost of Production

          
32.33 

NPV @15% 
(USD Mn)

       
20.34 

Interest & Working-
Capital Margin  6.18 Depreciation 3.71 ROI 23.9%

 Interest 0.64 Manpower 85
Total Investment  28.32 Net Profit before tax  7.61
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Project Summary
PET sheets and films can be marketed to a wide range of end users. PET sheets could be marketed to thermo 
formers or to other end users who would directly use the sheet. PET films can be sold in bulk to end users 
directly or to convertors who would further process the film according to their needs for e.g. metalizing, slitting 
to appropriate dimensions, etc. and in turn market it to end users. 

The demand for PET sheets and films is expected to grow steadily in the future in view of its suitability and 
increasing usage for packaging and other application areas and driven by advances in technology. According 
to a report published by Smithers Pira in 2012, the global demand for PET packaging alone is expected to 
grow by 5.1% annually to reach $43.7 billion by 2017.  

At present, there is no indigenous capacity for the manufacture of PET sheets and films in the Kingdom of 
Bahrain, though the demand of these products for packaging and other purposes is growing rapidly. The 
Middle East is expected to become a major centre for the manufacture of PET products, including sheets and 
films, in the near future in view of the easy availability of raw materials. Thus, there exists an excellent scope 
for marketing these products not only in GCC countries but also globally. Product quality, however, will remain 
the key element for customer acceptance. 

Technology
The manufacturing technology for PET sheets and films involves primarily extrusion from PET granules and 
subsequent processing for achieving the desired properties. The technology for manufacturing PET sheets 
and films is fairly standardized and presents no major difficulties. Virtually the entire production process for the 
primary extruded sheet or film can be carried on a single integrated line. Reputed manufacturers of equipment 
incorporate the latest technical advances in manufacturing technology in their machines and these would be 
configured for automatic control of process parameters. As such, quality of production would depend on the 
equipment used. Normally no technical tie up would be required for process know how. However it would be 
an advantage to engage an experienced consultant to select the appropriate machinery supplier.    

An illustrative list of leading suppliers of equipment could be

For PET sheet manufacture:
 Luigi Bandera, Italy

 Process Technologies International LLC, USA.

 Krauss Maffei Berstorff GmbH 

 SML Maschinengesellschaft GmbH, Austria

 Battenfeld-Cincinnati Germany GmbH

 Gneuss Kunststofftechnik GmbH, Germany

For PET Films manufacture

 Bruckner Maschinenbau GmbH &Co. KG, Germany

 Diamet Maschinenbau GmbH, Germany
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 Breyer GmbH, Maschinenfabrik, Germany

 Fong Kee International Machinery Co. Ltd., Taiwan

Floor space requirements
For the contemplated capacity of 12,000 tons per annum of PET sheets and films an average around 12000 
Sq.mt of factory space required. Considering other facilities like testing, warehousing, administrative, etc. a 
space of around 15,600 square meters would be appropriate.

Raw material and other inputs
Primary raw materials required for production of PET sheets and films are PET granules, and various additives 
and colorants. In case of co extruded sheets or films, apart from PET, appropriate plastic resins for the co 
extrusion would also be required. Most of the required raw materials would be available from the GCC area or 
locally, or may be imported from reliable suppliers. 

The input raw materials need to be sourced as per the specifications provided by the customers or equipment 
suppliers.

Manpower & Utilities
The manpower requirement would be Skilled, semiskilled and others. For the identified project size the total 
manpower required will be around 85 of which 12 will be for administrative and management staff. The unit is 
likely to have a connected electrical power load of 1350 KVA (3.79 Mil Kwh) and water consumption of 16000 
litres per day.

Process of Manufacture
Manufacture of both PET sheet and PET films begin with extrusion of molten PET. All process steps up to the 
point of extrusion remain identical. It is only after the extrusion stage that the processing methods differ. The 
manufacturing process can conveniently be broken up into 3 stages, namely, pre extrusion, extrusion and 
post extrusion. 

1. Pre extrusion Stage 

The pre extrusion stage consists mainly of:

• Storage and handling: PET granules are hygroscopic and heat sensitive, and have to be handled and 
stored under conditions where absorption of moisture and exposure to high temperatures is minimized. 
PET granules received from suppliers are stored in steel or aluminium silos under appropriate storage 
conditions. The material handling and storage system is engineered to ensure the quality of the PET 
resin being delivered is maintained. A vacuum system is generally used for loading raw materials into 
silos and for in plant conveying. It should also be ensured that all pumps and motors operate with proper 
cooling to minimize heating of the material being conveyed, which can cause agglomeration and angel 
hair. Silos are made of epoxy-lined carbon steel, stainless steel or aluminium to prevent contamination, 
reinforced to handle the heavy PET pellets, and designed for ideal flow characteristics. Conveying 
systems are configured to reduce conveying distances, save energy, minimize dust generation and 
prevent PET degradation.  

• Drying: Prior to injection moulding, the PET granules are dried in a dehumidifier. Drying is central to 
the entire process and the single most important variable. If residual moisture remains above 0.005%, 
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the material will undergo hydrolysis during melt processing, losing intrinsic viscosity (IV) and physical 
properties. Equipment and procedures should be such as to eliminate moisture-related quality issues 
while economising energy for dehumidification. 

• For the sake of consistency in quality of the final products, this process must remain stable even as 
material and ambient conditions change. Energy costs will depend on specific application situation, 
including such factors as initial moisture content of material, final moisture level required for consistent 
quality, drying temperature selected, regeneration load, moulding machine feed-throat temperature 
required, etc.

• Blending: The dried PET granules are mixed with colorants and other additives. To be sure of  
consistent quality, accuracy is critical in blending of PET materials for the production of preforms. Virgin 
PET, in-house re-grind, colorants and additives need to be precisely metered and thoroughly mixed. If 
reclaimed PET is used for preforms, a very specific target percentage is required. If reclaimed material 
used is over the target, the blend may need to be recrystallized and there is a risk of the amorphous 
regrind agglomerate (clump together) in process equipment. 

 Generally, microprocessor controlled gravimetric systems are used for blending. The mixing chamber 
should be totally enclosed, ensuring that all pellets and minor ingredients are accounted for. Electronic 
components are isolated from elevated temperatures to prevent premature failure or generation of 
erroneous data that results in diminished mixing accuracy. Once drying and blending is complete, the 
material is fed into the extruder hopper.

2. The dried and blended PET granules are gravity fed into a hopper, mounted on top of 
the extruder barrel. The extruder essentially comprises a barrel and a screw driven by an electric 
motor. The PET material enters through an opening near the rear of the barrel called the feed-
throat, and comes into contact with the screw. The rotating screw forces the PET granules forward 
into the barrel which is heated to the desired melt 
temperature. 

PET must be heated past its glass transition temperature 
of 70 °C to above its melting temperature of 255°C. 
At this temperature this PET becomes liquid and can 
be extruded. In most processes, a heating profile is 
set for the barrel in which independent PID controlled 
heater zones gradually increase the temperature of the 
barrel from the rear (where the plastic enters) to the 
front. A PID controller or proportional integral derivative 
controller is a control loop feedback mechanism that 
allows process parameters to be controlled. This allows 
the PET granules to melt gradually as they are pushed 
through the barrel and lowers the risk of overheating 
which may cause degradation in the polymer. Extra 
heat is contributed by the intense pressure and friction 
taking place inside the barrel. Cooling fans are used to keep the temperature below a set value if too much 
heat is generated. If forced air cooling proves insufficient then cast-in heater jackets are employed, with 
circulating cold water. 

At the front of the barrel, the molten plastic leaves the screw and travels through a screen pack to remove any 
contaminants in the melt. The screens are reinforced by a breaker plate (a thick metal puck with many holes 
drilled through it) since the pressure at this point can be quite high. The screen pack/breaker plate assembly also 
serves to create back pressure in the barrel. Back pressure is required for uniform melting and proper mixing 
of the polymer, and how much pressure is generated can be ‘tweaked’ by varying screen pack composition 



20 Industrial Investment Opportunities

(the number of screens, their 
wire weave size, and other 
parameters). This breaker plate 
and screen pack combination also 
does the function of converting 
“rotational memory” of the molten 
plastic into “longitudinal memory”.

After passing through the breaker 
plate molten plastic flows through 
a feed pipe and enters the die. The 
die is what gives the final product 
its profile and must be designed 
so that the molten plastic evenly 
flows from a cylindrical profile, to 
the product’s profile shape.

The product is still in a molten 
state and has to be cooled and 
this is achieved by pulling through 
a set of rolls called calendaring or “chill” rolls, usually 3 or 4 in number. Adequate contact time has to be 
provided to dissipate the heat present in the extruded sheet. In sheet extrusion, these rolls not only deliver 
the necessary cooling but also determine sheet thickness and surface texture (in case of structured rolls; i.e. 
smooth, levant, haircell, etc.). The extruded PET sheet is then wound into a clear roll or stock and cut to the 
appropriate width.

For co-extruded sheets, i.e. the extrusion of multiple layers of material simultaneously, two or more extruders 
are utilised to melt and deliver a steady volumetric throughput of different viscous plastics to a single extrusion 
head (die) which will extrude the materials in the desired form. The layer thicknesses are controlled by the 
relative speeds and sizes of the individual extruders delivering the materials.

3. Post Extrusion processing for films : The primary processing of films in the post extrusion 
stage is orientation. The molten PET extrudate is “cast” on a chill roll which quenches it into the amorphous 
state. It is then biaxially oriented by a process known as drawing. The most common way of doing this is 
the sequential process, in which the film is first drawn in the machine direction using heated rollers and 
subsequently drawn in the transverse direction, i.e. at 90° to the direction of travel, in a heated Stenter oven. 
Draw ratios are typically around 3 to 4 in each direction. 

Once the drawing process is completed, the film is “heat set” or crystallized under tension in the oven at 
temperatures typically above 200 °C. The heat setting step prevents the film from shrinking back to its original 
unstretched shape and locks in the molecular orientation in the film plane. The orientation of the polymer chains 
is responsible for the high strength and stiffness of biaxially oriented PET film. Another important consequence 
of the molecular orientation is that it induces the formation of many crystal nuclei. The crystallites that grow 
rapidly reach the boundary of the neighbouring crystallite and remain smaller than the wavelength of visible 
light. As a result, unfilled biaxially oriented PET film has excellent clarity, despite its semi-crystalline structure. 

If pure PET film is to be produced without any additives, the surface of the film would be so smooth that layers 
would adhere strongly to one another when the film is wound up. To make handling possible, microscopic 
inert inorganic particles are usually embedded in the PET film to roughen its surface. For co-extruded films, 
the same extrusion and post extrusion processes are followed.
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Plant & Machinery

The main equipments required for the production process consists of;  

 Material handling and bulk storage systems like vacuum unloading, silos, vacuum  
   pumps, dust collectors, conveying controls and inventory monitoring systems 

 Microprocessor controlled gravimetric blenders with associated material bin flow  
   inducers, augurs, electronic sensors, etc. 

 Dryers/dehumidifiers with heating and desiccant systems and process control   
  equipment and systems for regenerating desiccants 

 In plant conveying systems for carrying material between various processing stations 
   with associated vacuum systems

 Extrusion equipment]

 Equipment to produce biaxially oriented cast film 

 Stenter ovens 

 Regrind and recycling systems for handling in plant waste generation

 Integrated process Control systems for the entire plant with real time data capabilities

 Winding equipment and rolls

 Tooling/dies, etc as required 

 Laboratory and testing equipment
The specific equipment to be used would depend on the equipment supplier /technical consultant.
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Handling and Storage

PET sheets and films would generally be 
packed into paper cartons for shipping to 
customers. PET sheets and films during 
processing and storage should be protected 
from excessive humidity. They should also 
not be exposed to excessive temperatures 
or open flame. Exposure to extreme 
temperature and humidity conditions can 
reduce effectiveness of the treatment and/or 
cause the film to block or fuse to itself when 
in a stack or on a roll.

Protective gloves should be used while 
handling PET sheets as they may have sharp 
edges. Polyester film being slippery, walking 
areas should be kept clear of the film and 
scrap. Unwinding, winding and passage of 

PET sheets or film through and over rollers can generate strong electrostatic charge on the web. Static 
discharge devices should be properly used uncontrolled discharge from the web to protect personnel and 
prevent sparks in potentially explosive atmospheres. Handling, storage and transport equipment must be 
designed to carry the weight and prevent the sheet or film rolls from rolling or telescoping.
Standards & Compliances

 Process certification ISO 9001:2008 

 BRC / IOP Global Standard

 Applicable RoHS and OSHAS regulations

 BS EN 14644

 FDA and FCC standards and other food grade regulations for input raw materials and 
finished products

 CONEG 

 California Proposition 65 

 Other applicable US and European standards

Environmental aspects
Manufacture of PET sheets and films does not involve any major environmental issues. Any specific environmental 
regulations or safety regulations applicable locally have also to be followed. Storage and use of PET granules will have 
to comply with applicable RoHS regulations if any. During handling and storage of PET granules, in plant conveying, 
machining and regrind of PET, PET fines would be generated and these have to be collected and disposed. 
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CV 

 Product
Specifica-
tions

PET sheets and cast films, excluding coated and metalized products, suit-
able for

Thermoforming of rigid containers for food and non food items

Flexible packaging for food and non food items

Operation

Manufacture of PET sheets and films involve
 Inspection and testing of incoming raw materials

 Storage and handling of raw materials

 Drying of raw materials

 Blending of raw materials in appropriate proportions

 Extrusion of sheets and film

 Calendaring and cooling of sheets

 Casting of films on chilling rolls for quenching 

 Sequential drawing of film in the direction of travel and in a transverse 
direction in a Stenter oven for biaxial orientation

 Heat setting of film under tension

 Cooling of film

 Winding of the film 

 Inspection and testing of sheets and films

 Packing, storage and dispatch of sheets and films

Production

Output/Year
12,000 tons per annum of PET sheets and films, ex-
cluding metalized or coated products.

Shifts 2 shifts per day
Operating days/Year 300 days /Year

Investment Opportunity - Profile Summary
Manufacturing – PET films and films
(Cost Basis: Bahrain)
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Marketing

Geographic Area  B2B to thermoformers and convertors  in the GCC and
global markets

Application 

PET sheets and films have a very wide variety of applications 
given the unique combination of barrier properties, strength, 
and chemical inertness 

 In the Solar panel industry as back sheets and front 
sheets for solar panels

 Use of biaxially oriented PET films in producing ca-
pacitors and other electrical applications

 Extrusion coated products of paper, foil or film to 
improve the performance characteristics.

 Industrial and specialty purposes like Metalizing and 
printing for industrial packing, Hot stamping foil, ad-
hesive tapes, release films, photo resist films, metallic 
yarns, plastic cards (including “smart” cards), labels, 
lamination films, brightness enhancement films (for 
computer screens), solar UV films, safety window films, 
medical test strips, and other uses

 In Electrical industry for Motor wire and cable, Motor 
slot insulations, transformer insulation films, capacitors, 
thermal printing tapes, and flexible printed circuit films.

 For Imaging-Microfilm, printing and pre-press films, 
colour proofing, printing plates, drawing office drafting 
film, overhead transparencies, X-ray films, instant pho-
tos, business graphics, and wide format displays.

 For Magnetics-Videotape, audiocassette tape, floppy 
disks, and advanced high-density computer storage 
media. 

Local Market size 10%
Export Market size 90%

Technology

Type  Plastics manufacturing

 Description

The manufacturing technology for PET sheets and films 
involves primarily extrusion from PET granules and sub-
sequent processing for achieving the desired properties. 
The technology for manufacturing PET sheets and films is 
fairly standardized. Virtually the entire production process 
for the primary extruded sheet or film can be carried on 
a single integrated line. Reputed manufacturers of equip-
ment incorporate the latest technical advances in manu-
facturing technology in their machines and these would be 
configured for automatic control of process parameters. As 
such, quality of production would depend on the equipment 
used. Normally no technical tie up would be required for 
process know how. However it would be an advantage to 
engage an experienced consultant to select the appropri-
ate machinery supplier.   
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Raw Materials
Local 15%

Imported 85%

Utilities
Electricity KWh 3,796,632           

Water litres per day 16000

Manpower
Total 85

Production 73

Administration 12

Investment

Cost Item USD Million
 Total 20.20
Installed Equipment 15.03
Civil/Building 5.18
Pre-production Costs 1.94

 Interest &Working
Capital 6.18

Construction Period months 18

Profitability Viability Indicators
Project IRR 27.3%

NPV@15% USD 20.34 Million

Payback Period (Yrs) Yrs 4.5

Cash flow (Year 3) USD 12.06 Million

Operating Profit (Yr 3) USD 11.96 Million
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PRODUCTION OF PET PREFORMS
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 A Preform is the starting point for making a hollow thermoplastic container. A perform or parison, as it is referred 
to in technical parlance, is a plastic resin formed into a tube with a hole at one end that can be subsequently 
blown by compressed air or gas into a thin walled container or bottle in a blow molding machine.

PET is the commercial term for polyethylene terepthalate, 
which is a linear thermoplastic ideally suited for making 
hollow containers for various applications. PET is a kind 
of polyester material for fibre, injection moulded parts, 
as well as blow-moulded bottles and jars. Special 
grades are available with the required properties for the 
different applications.

PET is linear thermoplastic (long-chain molecule consists 
of repeating units), white but bluish resin made from 
terephthalic acid and ethylene glycol through poly-
condensation. PET is supplied by the resin manufacturers 
in the form of small pellets, each about 0.05 gram. 

There are two basic methods for producing hollow 
thermoplastic containers by blow molding.

 One step Hot Preform method

 Two step Cold Preform method
In the One-Step method, all processes -- from PET granule to finished bottle- are completed on one integrated 
machine. This means the injection-moulded preform is withdrawn from the injection cavity while still hot enough to 
be stretch blown to form the bottle. 

No extra heating is required. Since preforms are not stockpiled to be blown at a later date, but are freshly moulded 
every time, there is no risk of surface damage from preforms knocking together during storage or transportation. The 
One-Step method is best suited to small and medium scale production lines.

In the Two-Step method, two separate machines are used. The preform is injection moulded on the first, then 
reheated and blown on the second. The Two-Step system uses two separate machines: an injection moulding 
machine for making the preforms, and a reheat blow moulding machine to reheat the preforms from cold and 
blow the bottles. The requirement for a preform heating system means the Two-Step process has a lower thermal 
efficiency. This method is most suited to medium to large-scale production.

A preform manufacturer would cater to only those bottle and container makers who use the two step method 
for blow moulding. The demand for preform is essentially a derived demand for plastic blow moulded bottles, as 
preforms are an intermediate product for the final blow moulding process. Plastic bottles having a high volume to 
weight ratio are costly to transport over long distances. However, preforms with a lower volume to weight ratio, 
would be more economical to transport, if it is not essential to concentrate the entire bottle making process at one 
location. Also preforms require a different set of equipment to manufacture from the final blow moulded product. It is 
therefore feasible to set up an independent line for manufacturing preforms.   

A variety of thermoplastic resins can be used to produce blow moulded hollow containers. However, PET is the 
preferred packaging material given its unique mechanical, thermal and chemical properties. PET has good anti-
osmosis properties, low water absorbability, and excellent barrier properties, is chemically inert under normal 
conditions of use and possesses high mechanical strength and impact resistance. The main advantages of using 
PET are;

Introduction and Applications
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 Crystal Clear: Products look good, pure and healthy. Sparkling PET bottles attract   
 attention. Brilliant glass-clear presentation of products. 

 Pure:  PET complies with international food contact regulations. 

 Safe: PET bottles are tough and virtually unbreakable during production, storage  
 and transportation. Their high impact and tensile strength makes them ideal for 
carbonated products. 

 Good Barrier: The low permeability of PET to oxygen, carbon dioxide and water means 
that it protects and maintains the integrity of products giving a good shelf life. PET also 
has good chemical resistance. 

 Lightweight

 No Leakage: Absolute closure integrity is possible because of the injection moulded 
neck finish. The absence of a weld line in the base means that PET bottles don’t leak. 

 Design Flexibility; Suitable for containers of all shapes, sizes, neck finishes, designs and 
colours. 

 Recyclable: Excellent environmental profile due to single material. Used PET bottles 
can be washed, granulated into flakes and reshaped as PET bottles or employed as 
material for strapping, carpeting, fibre filling, etc. Specially designed thick-wall bottles 
can be washed, refilled and reused. PET is made from the same three elements (carbon, 
oxygen, and hydrogen) as paper, and contains no toxic substances. 

 Good Resistance: PET offers the best chemical resistance performance of any 
mainstream polymer used in packaging today. 

 Long Shelf-life: Very good shelf-life performance, especially with the new higher barrier 
formulations

PET, with its versatile properties, is therefore the preferred 
material for making large, light weight, unbreakable bottles, 
to pack carbonated drinks, mineral water, juices, ketchup, 
other food items, pharmaceutical products, etc. For all 
these purposes, PET fits the bill perfectly. 

PET bottles come in a wide variety of shapes and sizes, as 
also with different properties depending on the application. 
Accordingly the preforms have to be appropriately 
designed and manufactured using the right PET grades. 

Preforms can generally be classified into the following 
categories according to the use to which the final bottle 
will be put.
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 Material properties, whether homopolymer 
or copolymer, barrier properties, other mechanical 
properties required, etc. 

 Transparent or opaque

 Clear or coloured

 Wide neck or narrow neck containers

 Single layer or multi layer

 Additives used for protection 

When injection moulded PET is stretched at the right temperatures and to the right extent it undergoes 
transformation in its properties. The long chains undergo strain-hardening and strain-induced crystallization, 
which gives the properly-made PET bottle exceptional clarity, resistance to internal pressure, uniform wall 
thickness, toughness, and a host of other features. To achieve these useful properties, however, care must be 
taken in choosing the right grade of resin, as well as the right preform and bottle designs, and good moulding 
practices. Some grades of PET have other modifications to improve the bottle barrier properties, the reheat 
characteristics (for two-stage systems), or the generation of AA (acetaldehyde).

The fact that PET is used for such a variety of packaging items from soft drinks to cosmetics demonstrates 
how the qualities of the resin must match the standards needed to keep the products preserved and safe 
for travel. Not only does the product need to be maintained in good condition, but it also needs to sell. For 
that reason, the drink or food item and its packaging must be attractive, sensible and convenient. The resin 
chosen for a certain PET application has to fulfil the requirements of the end product. Strength, clarity, barrier 
performance and UV resistance are only a few of the factors to be considered in packaging.

Homopolymers and copolymers are both used in PET resins. A homopolymer is PET containing only ethylene 
glycol and terephthalic acid repeat units which results in the highest melt point and the best strength properties 
possible. A copolymer is PET containing additional monomers, such as isophthalic acid, to disrupt the polymer 
chains, resulting in a lower melting point, slower crystallisation and improved clarity particularly in heavy wall 
applications. Different grades of resins are appropriate for different end uses. Their specific qualities make 
them ideal for the product which they have been designed to package. As mentioned above, the qualities that 
are important depend very much on the product for which the bottles are destined. 

Some of the major uses of PET bottles and associated qualities demanded 
are:  
Carbonated Soft Drinks

 Strength: This is obtained by using a resin which has high IV and lower copolymer 
levels. 

 Clarity: A low level of crystallisation is needed to achieve clarity.

 Colour: With soft drinks this property is not essential as many soft drinks themselves 
are coloured, while clear soft drinks are packaged in coloured PET bottles.
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Water  

 Strength: Unlike carbonated drinks, the bottle filled with still water needs only enough 
strength to hold water and to survive impact. IV requirement is reduced in most cases.

 Colour and Clarity: Clarity is one of the most important reasons why PET is used for 
packaging water. A resin with higher levels of copolymer adds to the clarity.

 Purity: Because water is a flavourless product, having a plastic that remains tasteless and 
odourless is imperative. PET doesn’t affect the taste of the product it protects and therefore 
is a key material for packaging water.

Juices

Juices and many other products such as sport drinks or other high acid drinks are hot filled into PET bottles. PET resins 
with a higher Tg (glass transition) temperature and/or a faster rate of crystallisation are preferred. Generally lower levels 
of copolymer are preferred. The purity factor is important, as juices would contract the taste of the plastic bottle if not 
pure enough.

Edible oils

Strength: The bottle filled with oil needs only enough strength to hold the oil water and to 
survive impact. IV requirement is appropriately reduced.

 Colour and Clarity: Clarity is one of the most important reasons why PET is used for 
packaging. A resin with higher levels of copolymer adds to the clarity.

 Purity /barrier properties: Oxygen and water vapour transmission and other factors may lead 
to deterioration of edible oil. Thus, high barrier packaging material is a key quality requirement 
for edible oil packaging. Purity is also important as the oil could contract the taste of the 
container.

Project Classification:    Plastics Sector

Construction :    12 Months

Production (Years) :  10 Years

Financial Summary

INVESTMENT COST PERFORMANCE 
INDICATORS (3rd year)

RATIOS

USD Mil USD Mil
Fixed Investment 7.49 Sales 21.43 Project IRR 25.4%
Pre-Production 
Expenditure

            
0.45 Cost of Production

          
17.07

NPV @15% 
(USD Mn) 6.79

Interest & Working-
Capital Margin 2.66 Depreciation 1.26 ROI (avg.) 23.7%

 Interest 0.24 Manpower (Nos) 90
Total Investment  28.32 Net Profit before tax  7.61
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Project Summary
PET preforms could be marketed to PET bottle-makers who in turn would supply to the producers of carbonated soft 
drinks, juices, other beverages, food products, and other products packed in PET bottles. The quality of the preforms 
would depend on the quality and grade of PET granules as also the production technology. There are no technical know- 
how providers as such, and the manufacturing technology and the quality primarily resides in the equipment used. It is 
therefore essential to source the right kind of equipment suitable for the range of preforms proposed to be manufactured. 
This would ensure that the products are acceptable to buyers. 

The world PET packaging market value has increased 5.5% annually since 2007, and is forecasted to grow 5.1% 
annually to reach $43.7 billion by 2017, according to a study, “The Future of Global PET Packaging to 2017”  released 
from Smithers Pira. The key market drivers would be the advantages over glass, metal and paperboard alternatives, as 
well as improved resin and processing technologies. There will be sustained growth opportunities for PET bottles and 
jars in hot-fill uses such as sauces and condiments, processed fruits and vegetables, and jams and jellies. Additionally, 
advances in the area of panel-less PET hot-fill bottle construction will continue to increase the design flexibility of PET 
food bottles, enabling improved aesthetics and the achievement of an appearance more like that of glass bottles. 

There are no units engaged in the manufacture of PET preforms at present in the Kingdom of Bahrain, though there are 
several manufacturers of these products in the GCC area as well as in the rest of the Middle East. There is a substantial 
demand for rigid PET bottles, both local and throughout the world. In view of this market scenario, the unit would be able 
to sell its products not only in the GCC area but also globally. 

Technology/Equipment suppliers
Process technology for manufacturing PET preforms for the 
most part would depend on the proper selection of PET 
grade and processing equipment. The main production 
equipment required for manufacturing PET preforms are 
injection moulding machines. There are several reliable 
suppliers of equipment incorporating cutting edge 
technology to produce superior quality products. As buyers 
grow more discerning, it is important to install the best 
quality equipment to ensure customer satisfaction. Besides, 
using proper equipment would lead to lower wastage and 
lower energy costs thus increasing profitability.   

Technology providers/suppliers
As mentioned above there are several reliable equipment 
suppliers from USA, Canada, Europe and Asia who can 
provide the latest generation injection moulding equipment 
for manufacturing PET preforms. Some of these are

 Husky of Canada
 Sumitomo Demag of Japan
 Arburg of Germany
 Conair, USA 
 Nissei of Japan
 Dongshin of Korea
 JSW Plastic Machinery Inc. of USA  
 Battenfeld of Germany
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Floor space requirements 
For a production capacity of 6000 TPA of PET preforms, 
a factory space of around 7500 sq m would be required.

Raw material and other inputs
The input raw materials need to be sourced as per the 
specifications provided by the identified equipment sup-
pliers and users. The primary inputs for the project would 
include PET granules and other copolymers as required. 
PET granules and other copolymers as required could 
be sourced from within the GCC area or imported. Other 
additives like colorants etc. could be either procured 
from reliable local suppliers or imported. 

Manpower & Utilities
For a 6000 ton annual capacity, manpower required would be around 140 people, comprising 120 skilled or semi-skilled 
workers, 10 specially trained engineers and 10 administrative personnel. 

The unit would require a connected electrical power load of 3000 KVA and its water consumption would be about 8000 
litres per day. 

Process of Manufacture
The outline of the manufacturing process would be as under

 PET granules are hygroscopic and heat sensitive, and have to be handled and stored under 
conditions where absorption of moisture and exposure to high temperatures is minimized. 
PET granules received from suppliers are stored in steel or aluminium silos under appropriate 
storage conditions. The material handling and storage system is engineered to ensure the 
quality of the PET resin being delivered is maintained.

  The vacuum/pressure pumps should 
be kept cool to minimize heating of the 
material being conveyed, which can 
cause agglomeration and angel hair. Silos 
are made of epoxy-lined carbon steel, 
stainless steel or aluminium to prevent 
contamination, reinforced to handle the 
heavy PET pellets, and designed for ideal 
flow characteristics. Conveying systems 
are configured to reduce conveying 
distances, save energy, minimize dust 
generation and prevent PET degradation. 

 Prior to injection moulding, the PET 
granules are dried in a dehumidifier. Drying is the single most important variable in PET preform 
processing. If drying procedures are not meticulously followed and residual moisture remains 
above 0.005%, the material will undergo hydrolysis melt processing, losing intrinsic viscosity 
(IV) and physical properties. Equipment and procedures should be such as to eliminate 
moisture-related quality issues while economising energy for dehumidification. 
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 To produce a consistent product, this process must remain stable even as material and ambient 
conditions change. Energy costs will depend on specific application situation, including such 
factors as initial moisture content of material, final moisture level required for consistent quality, 
drying temperature selected, regeneration load, moulding machine feed-throat temperature 
required, etc.

 The dried PET granules are mixed with colorants and other additives. To be sure of consistent 
quality, accuracy is critical in blending of PET materials for the production of preforms. Virgin 
PET, in-house re-grind, colorants and additives need to be precisely metered and thoroughly 
mixed. If reclaimed PET is used for preforms, a very specific target percentage is required. If 
reclaimed material used is over the target, the blend may need to be recrystallized and there 
is a risk of amorphous regrind agglomerate (clump together) in process equipment. 

 Generally, microprocessor controlled gravimetric systems are used for blending. The mixing 
chamber should be totally enclosed, ensuring that all pellets and minor ingredients are 
accounted for. Electronic components are isolated from elevated temperatures to prevent 
premature failure or generation of erroneous data that results in diminished mixing accuracy.

 Once drying and blending is complete, the material is fed into the injection moulding hopper. 
The process consists of high pressure injection of the raw material into a mould which shapes 
the polymer into the desired shape. Moulds are generally multiple cavities for high production 
volumes of prefoms. Each cavity can be identical and form the same parts, or can be unique 
and form multiple different geometries during a single cycle. Moulds are generally made from 
tool steels but stainless steels and aluminium moulds are suitable for certain applications. 

 Typically, blended raw material is fed through a hopper into a heated barrel with a reciprocating 
screw. Upon entrance to the barrel the thermal energy increases and facilitates the reduction of 
viscosity, which enables the ability to induce flow with the available driving force of the injection 
unit. The screw delivers the raw material forward, mixes and homogenizes the thermal and 
viscous distributions of the polymer, and reduces the required heating time by mechanically 
shearing the material and adding a significant amount of frictional heating to the polymer. 

 The materials feeds forward through a check valve or non-return valve and collects at the front 
of the screw into a volume known as a “shot” which refers to the volume of material which 
is used to fill the mould cavity, compensate for shrinkage, and provide a cushion to transfer 
pressure from the screw to the mould cavity. When enough material has gathered, the material 
is forced at high pressures and velocity into the part forming cavity.

 Once the screw reaches the transfer position the packing pressure is applied which facilitates 
the completion of mould filling and the compensation of the thermal shrinkage. The packing 
pressure is applied until the gate (or entrance to the cavity), which is normally the first place 
to solidify through the entire thickness due to its small size. Once the gate freezes, no more 
materials can enter the cavity; accordingly, the screw reciprocates and acquires material for 
the next cycle while the material within the mould is cooling to a temperature in which it can 
be ejected and is dimensionally stable.

 This cooling duration is dramatically reduced by the use of cooling lines circulating water or oil 
from a thermolator. Once the required thermal state has been achieved the mould opens and an 
array of pins, sleeves, strippers, etc. are driven forward to demould the article. Then, the mould 
closes and the process is repeated. The ejected preforms are cooled to room temperature. 
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 The preforms are inspected and tested for various performance parameters required and then 
packed in cartons for dispatch.

 Various unwanted attachments to the preforms like sprue, runners, flash, etc. as also the 
rejected performs are ground or chopped and recycled into the process. This material is called 
regrind. 
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Plant & Machinery
The main equipments required for the production 
process consists of: 

 Material handling and bulk storage 
systems like vacuum unloading, silos, 
vacuum pumps, dust collectors, 
conveying controls and inventory 
monitoring systems

 Microprocessor controlled gravimetric 
blenders with associated material 
bin flow inducers, augurs, electronic 
sensors, etc.

 Dryers/dehumidifiers with heating and desiccant systems and process control equipment 
and systems for regenerating desiccants 

 In plant conveying systems for carrying material between various processing stations with 
associated vacuum systems

 Injection moulding machines and heat transfer systems for moulds

 Regrind and recycling systems for handling in plant waste generation

 Integrated process Control systems for the entire plant with real time data capabilities

 Tooling/moulds, etc as required 

 Laboratory and testing equipment

Handling and Storage
PET preforms would generally be packed into paper cartons for shipping to customers. PET preforms 
during storage should be protected from excessive humidity. They should also not be exposed to extreme 
temperatures or open flame during storage or transportation. Such exposure can lead to deterioration of 
product performance.

Standards & Compliances

 Process certification ISO9001: 2000

 Applicable RoHS and OSHAS regulations
 FDA, FCC, EU and other food grade regulations for input raw materials and finished prod-

ucts 

Environmental aspects
The manufacture of PET prefoms does not pose any major environmental hazards. Any specific environmental 
regulations or safety regulations applicable locally have also to be followed. Storage and use of PET granules 
will have to comply with applicable RoHS regulations if any. During handling and storage of PET granules, 
in plant conveying and regrind of PET, PET fines would be generated and these have to be collected and 
disposed. 
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Investment Opportunity - Profile Summary
Manufacturing – PET  Preforms for subsequent stretch blow moulding into bottles, jars, etc
(Cost Basis: Bahrain)

  

 

Manufacture of PET Preforms  for subsequent stretch blow moulding 
into bottles, jars, etc. for  

 Carbonated soft drinks
 Water
 Juices
 Edible oils 
 Pharmaceutical and personal care products 
 Other food and non food products according to customer specifications

Operation

The manufacturing steps would be as follows:

 Storage and handling of PET granules under conditions that minimize moisture 
absorption and exposure to high temperatures. 

 The PET granules are dried in a dehumidifier system to reduce moisture content to 
acceptable limits for further processing 

 The dried PET granules are blended with appropriate colouring agents and other 
additives. 

 The blended PET granules are then conveyed to the hopper of the injection mould-
ing machine 

 PET granules are moulded in the injection moulding machine into preforms of the 
requisite sizes and shape.

 The PET preforms are cooled and excess material is removed for in plant recycling
 Final preforms are inspected and tested for quality parameters and rejects are sent 

for in plant recycling.
 Packing the final product for dispatch

Production

Output/Year 6000 tons per annum
Shifts 2 shifts per day
Operating days/Year 300 days /Year

Marketing

Geographzic Area B2B market to end user industries
Application PET Bottle manufacturing in various grades of 

packing for ;

 Carbonated soft drinks
 Water
 Juices
 Edible oils 
 Pharmaceutical and personal care products
 Other food and non-food products according to 

customer specifications
Local Market size 20%

Export Market size 80%
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Technology

Type Plastics processing

 Description Process technology for manufacturing PET preforms 
for the most part would depend on the proper selec-
tion of PET grade and processing equipment. The main 
production equipment required for manufacturing PET 
preforms are injection moulding machines. There are 
several reliable suppliers of equipment incorporating 
cutting edge technology to produce superior quality 
products. As buyers grow more discerning, it is impor-
tant to install the best quality equipment to ensure cus-
tomer satisfaction. Besides, using proper equipment 
would lead to lower wastage and lower energy costs 
thus increasing profitability.  

Raw Materials
Local 15% 

Imported 85% 

Utilities
Electricity 700 KVA (1.968 Mil KWh)

Water 500 litres per hour.

Manpower

Total 90

Production 75

Administration 15

Investment

Cost Item USD Million
Total 10.60
Installed Equipment 4.25
Civil/Building 3.23
Pre-production Costs 0.45
Interest Working Capital 
margin

2.66

Construction Period 12 months

Profitability Viability Indicators

Project IRR 25.4%
NPV@15% USD 6.78 Mil
Payback period 4 Yrs
Cash flow (Year 3) USD 3.75 Mil
Operating Profit (Year 3) USD 4.36 Mil
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PRODUCTION Of SOFT PVC 
COMPOUND
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Introduction and Applications

Compounding Polyvinyl Chloride, or PVC as it is generally 
called, refers to the process whereby various additives are 
combined with pure PVC resin to make it more workable 
and enhance its performance characteristics. This term 
is also applied to the addition of suitable performance 
enhancing additives to CPVC or chlorinated PVC.

A compounded PVC manufacturer would cater to 
moulders and extruders of PVC products as compounded 
PVC is a raw material for the final moulding/extrusion 
process.

Polyvinyl chloride is the third-most widely produced plastic, 

after polyethylene and polypropylene. PVC is produced by polymerization of the Monomer Vinyl Chloride (VCM). It is 
also called vinyl chloride monomer, VCM or Poly chloro ethylene. Chemically PVC consists of carbon, hydrogen and 
chlorine. A chemical variant of PVC is CPVC which is produced by chlorination of PVC to increase the chlorine content 
from around 56.7% to around 63-69%, depending on the method of chlorination used.  
Pure PVC It may be produced by a variety of techniques such as suspension, emulsion, micro suspension and bulk. 
PVC, as normally prepared, is a white granular material, ranging in particle size from 5-400 microns and with apparent 
bulk densities of 0.5-0.8 g/cc. Emulsion type PVC is usually smaller in particle size. This type of PVC is also called 
dispersion type. Dispersion type PVC is ground to further decrease particle size and this type of PVC is called paste 
type. Paste PVC particles are irregular in shape and have relatively high surface area.
The product of the polymerization process is pure PVC. Pure PVC is tough, brittle and has relatively poor thermal stability 

compared to other thermoplastic materials and thus is 
never used without some modification. Before PVC can be 
made into finished products, it always requires conversion 
into a compound by the incorporation of additives such 
as heat stabilizers, UV stabilizers, lubricants, plasticizers, 
processing aids, impact modifiers, thermal modifiers, 
fillers, flame retardants, biocides, blowing agents and 
smoke suppressors, and, optionally pigments. The 
choice of additives used for the PVC finished product 
is controlled by the cost and performance requirements 
of the end use specification e.g. underground pipe, 
window frames, intravenous tubing and flooring all 
have very different ingredients to suit their performance 
requirements.

PVC, appropriately compounded and processed, has a wide variety of applications in;

 Construction

 Municipal water supply systems as also piping systems in commercial and residential 
construction

 Clothing and upholstery. 



Industrial Investment Opportunities40

 Other applications- PVC has been used for a wide range of consumer products like 
greenhouses, home playgrounds, foam and other toys, custom truck toppers (tarpaulins), 
ceiling tiles and other kinds of interior and exterior cladding

There are two main types of compounded PVC having different application areas:

 Unplasticised PVC-commonly known as UPVC- This form of PVC is used for moulding into 
mechanically rigid profiles like pipes for water supply and drainage. The additives used for 
this form of PVC are mai  nly stabilisers, impact modifiers, pigments and lubricants.   

 Plasticised PVC- also known as soft PVC. This form of PVC is used for flexible PVC products 
like plastic hoses and tubing, cable insulation, flexible sheets and films, and a host of other 
products made by injection, extrusion and blowing molding processes.  The additives used 
in this form of PVC, apart from those used in UPVC, are plasticizers to improve workability 
and rheological properties during moulding.

Chlorinated PVC or CPVC possesses enhanced corrosion resistance and flexural rigidity at elevated 
temperatures as compared to normal PVC. It is therefore normally compounded with stabilisers, impact 
modifiers, pigments and lubricants and used to make rigid profilessuited for self-supporting constructions 
where temperatures up to 200 °F (90 °C) are present as with pipes carrying hot water or for industrial liquid 
handling. CPVC is not used for flexible products.

As mentioned above, soft PVC compounding refers to the process of incorporating various additives into the 
PVC resin to make the PVC suitable for molding into flexible products such as hoses, tubes, cable coating 
and insulation, etc.   

The principal performance characteristics of PVC when appropriately processed, which make 
for its wide applications are 

 Good electrical and insulation properties over a wide temperature range

 Inherent non flammable and low thermal conductivity

 Excellent durability and long-life expectancy

 High impact strength Easy processing characteristics on different types of equipment to 
achieve desired specification for end-
products

 Cost-effective and inexpensive to produce 
compared to other kinds of plastics

 Recyclability - no cross-linking therefore 
the ability to be reprocessed 

 Highly resistant to degradation by ultra 
violet light/sunlight

 Highly resistant to chemicals, oxidation, 
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humidity and has excellent outdoor weathering characteristics 

 Readily modified (hardness, color, texture, density physical properties etc. can be easily and 
greatly varied) for enhanced performance and visual appeal

 Can be easily welded by heat, ultrasonic and radio frequency energy

 Can be easily blended with other polymers

The project contemplated here is to set up facilities for compounding PVC in various grades  with a 
variety of additives with annual installed capacity of 10,000 tons per annum.. The choice of the operating 
technology will depend on the technology provider. 

Project Classification :   Plastics Sector

Construction :   12 Months

Production (Years):   10 Years

Financial Summary

INVESTMENT COST PERFORMANCE 
INDICATORS (3rd year)

RATIOS

USD Mil USD Mil
Fixed Investment 6.27 Sales 15.45 Project IRR 24.5%
Pre-Production 
Expenditure

            
0.35 Cost of Production

          
12.00

NPV @15% 
(USD Mn) 5.22

Interest & Working-
Capital Margin 2.06 Depreciation 0.95 ROI (avg.) 23.3%

 Interest 0.20 Manpower (Nos) 32
Total Investment  8.68 Net Profit before tax  2.30

Project Summary

PVC compounded with various plasticizers and 
stabilizers can be marketed to the various PVC 
moulders who would use this compound for 
manufacturing PVC products. A compounded PVC 
manufacturer would cater to moulders and extruders 
of PVC products as compounded PVC is a raw 
material product for the final moulding/extrusion 
process.
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The technology for the manufacture of PVC compounds essentially lies in identifying the various plasticizers, 
stabilizers, colorants and additives that have to be added to the PVC to make it suitable for production and 
production process for the final PVC product.  While the technology for compounding PVC is well established, 
the quality of the product and its suitability for a particular application would depend on the process parameters 
used. Therefore, a tie-up for technology with an experienced technology provider through a contract/license 
arrangement would be important as this would give quick access to the requisite technology and market.

The demand for PVC compounding is essentially a derived demand from PVC moulded and extruded products, 
as compounded PVC is a raw material the final PVC moulding/extrusion process. With the growth in demand 
for PVC products, in industrial as well as consumer segment, the demand for PVC compound is expected 
to be healthy in the short and medium term. According to a study carried out by GBI Research in 2012, the 
global demand for PVC products is projected to grow at a CAGR of 4.9% till 2020 to reach 49.5m tons.

Currently, the Kingdom of Bahrain has a domestic consumption of 20,000 tons of PVC per annum, excluding 
unplasticised PVC, though there is no indigenous manufacturing capacity for PVC compounding. Moreover, 
plastic manufacturing has been identified as a thrust area for investment in the light of high demand growth 
and availability of raw materials in the region. PVC compounds being the starting material for PVC moulding 
and extrusions, there is an excellent opportunity to market compounded PVC in the Kingdom itself, as well as 
in the GCC region and globally. 

Technology
Although the general principles of compounding PVC are well established, stringent monitoring and control 
of process parameters are essential for obtaining the right quality to ensure acceptability in the market. 
Besides, it would be important to identify the right formulations required to achieve the right specifications 
in the products. Therefore a tie up with an established manufacturer or experienced technology provider is 
recommended.

Technology providers
The essential factors for successful production of compounded PVC, as mentioned above are process parameter 
controls to obtain the right product specifications. There are several reliable technology providers for the process. 

Some of the technology providers could be:

 Coperion GmbH of Germany

 Dugdale Plc. of UK

 Speciality Minerals Inc. of USA 

 Terraflex Industries of Spain

 Extruflex of France

 Cary Compounds LLC of USA

 Dubai Cable Company, UAE

The above could be suppliers for the process technology and could also be approached for financial participation. 

Floor space requirements

For a production capacity of 10000 TPA of PCC, a factory space of around 13000 sq m would be required.
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Raw material and other inputs
The basic ingredient is PVC resins of suspension 
grade, emulsion grade, bulk polymerised, or 
copolymers as required to obtain the compounded 
PVC. 
Additives which are added during the compounding 
of soft PVC can be of various kinds but there are four 
basic   types which are used to improve performance 
characteristics of PVC

 Stabilizers

 Plasticizers

 Lubricants

 Fillers 

 Pigments

 Special additives

Stabilizers: The PVC molecule is unstable to heat and light. Heating PVC causes breakage of the polymer 
chains, liberating hydrochloric acid (HCL) gas. HCl catalyses more degradation and the degradation can 
become explosive, releasing large quantities of corrosive HCl and other toxic gases. Exposure to Ultraviolet 
Radiation also breaks up Polymer chains, but is much slower than Heat degradation. Therefore two basic 
kinds of stabilizers are used as additives-Heat Stabilizers and Light Stabilizers. 

Heat stabilizers- To process PVC it has to be stabilized against the action of heat required at processing 
temperatures. A majority of Stabilizers contain metal elements which react with HCl and inhibit further 
degradation. They are Metal Salts, Soaps or Complexes. 

Light stabilizers-Many of the Mixed Metal heat Stabilizers also protect PVC from UV radiation attack. Among 
the Lead Stabilizers, DBL Phosphite has some UV resistance properties. However their light stabilization 
effect may need to be boosted in applications subject to outdoor exposure to harsh conditions. Such light 
stabilizers are complex chemicals like HALS and are generally added in very small quantities. An important 
group is the Epoxidised Vegetable Oils which also act as Secondary Plasticisers. These boost the Heat and 
Light stabilizing effect of many Stabilizers. Commonly referred as the Synergistic effect, they are frequently 
used in combination with mixed metals for best results. The most popular are Epoxidised Groundnut Oil and 
Soya Bean Oil. 

Plasticizers: These can be classified as primary and secondary plasticizers. Plasticizers make the hard 
PVC resin softer. Primary plasticizers have good compatibility with PVC resin and can be absorbed in large 
quantities. Nearly all Plasticizers are liquids and have to be absorbed in Suspension resin in heated mixers. 
High Speed mixers (which generate frictional heat while mixing) are the most popular types of dry blending 
equipment. The most commonly used plasticizers are the Phthalate Esters like Di Octyl Pthalate(DOP).
Other plasticizers used are DOA & DOS (for low temperature applications), Trimellitates (for high temperature 
applications and Polymeric Plasticisers (High permanence).

Secondary Plasticizers and extenders have limited compatibility. Their main purpose is to decrease costs. 
Some properties like fire retardance are improved. The most common Secondary Plasticizers are the 
Chlorinated Paraffin oils.
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Lubricants: Lubricants prevent hot PVC from sticking to metal surfaces while processing. Stearic Acid, 
Waxes including High Molecular waxes and many complex esters are commonly used. Lubricants and their 
correct selection play a vital role in processing. Too little lubricant would mean that the melt is sticky, hangs up 
inside processing surface and starts degrading while too much would cause the melt to slip on the extruder 
screw, reducing production rate. Over-lubrication inhibits gelation and prevents full physical properties to 
develop. Lubricants can be Internal and External. The Lubrication system has to have a balance of both. 

Fillers: Fillers are inert inorganic powders whose major role is to reduce costs. Additions of fillers, especially 
in high dosages, adversely affect most desirable properties, but some properties like Electrical strength and 
stiffness can improve. For PVC the most commonly used is Calcium Carbonate, both ground calcium carbonate 
(GCC) and precipitated calcium carbonate (PCC). Other mineral fillers are Talc, Dolomite, Wolastonite, etc. 

Pigments: To impart colour to the final product, pigments are added to the compound. Pigments used can 
be broadly classified into three types 

 Inorganic Pigments

 Organic Pigments

 Carbon Black  
Inorganic pigments used are titanium dioxide, ultramarines, chromes, cadmiums, etc. Organic colours used 
Phthalocyanines, Chromophthals, Azos and Lakes and Toners. These provide a very wide range of colors. At 
present, the trend is to depend on master batch suppliers to provide right colour shade. A master batch is a 
colour matched pigment mixture dispersed and encapsulated in a Polymer carrier which is compatible with 
the Polymer being processed.

Special Additives: There are a wide variety of special additives which can be added to improve performance of the 
moulding. These are mainly

 Flow promoters 

 Impact modifiers 

 Fire retardants and smoke suppressors

 Foaming agents

 Fungicides and biocides, etc.

Manpower & Utilities
For a 10,000 ton annual capacity, manpower required would be around 32 people. Of these, about 8 would 
be specially trained engineers.
The unit would require a connected electrical power load of 700 KVA ( 1.968 Mil KWh) and its circulating water 
consumption would be about 8000 litres per hour, much of which could be recycled. The make-up water 
consumption is estimated to be around 500 litres per hour.

Process of Manufacture
Compounding of PVC is critical as economy and better quality are critical factors to control, uniform dispersion 
of additives is necessary to make good compound. The conventional type of machinery & equipment used for 
compounding are high speed mixer, ribbon blenders and extruders.
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PVC Compounds, in general, may be divided into two groups i.e. Granulated Compound where mix is fused 
and extruded in pellets form and Dry Blend where resultant compound is often in free flowing powder form.

Dry Blends: PVC Resin is added to high speed mixer and stirred for few minutes to remove volatile impurities 
and moisture. Measured qualities of plasticizer, heat stabilizer, pigments, filler, opacifiersetc, are added as per 
formulation and mixer run for few minutes. High speed and increase in temperature due to rotation helps to 
disperse the additives uniformly. Lubricants are added at the end and mixer is run for a few more minutes. 
Blended mixer is discharged to cooler mixer is to allow the dry blends to cool down to room temperature. 
Final dry blend is packed in sacks for dispatch.

Granulated Compound: The process of mixing the PVC compounding ingredient in the form of a powder 
compound is described as above. This powder compound is then fed to extrusion unit and extruded in the 
form of solid chords which are then cut in the form of pellets.

Plant & Machinery

The production line includes auto loader, material feeder, hydraulic screen exchanger, water tank, dryer, palletizer, 
product storage. It can produce different soft ratios of PVC compound according to requirement

 Twin screw Extruder PVC Palletizing line

 High speed PVC compounding Mixers with cooler unit

 Pallet Blower unit with pallet vibrator machine

 Platform scale with indicator

 Bag closer Machines

 Electrical Motor pumps, hand Oil pumps

 Process chillers

 Floor dust collector machines, Weighing scales and  Compressors
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The specific equipment would vary on the technology provider.

Handling and Storage
Compounded PVC is generally packed into paper or polythene/HDPE containers or bags. Depending on the 
needs of the customer they can also be transported in bulk carriers. As far as possible, compounded PVC 
should not be exposed to harsh environments during storage and transportation. Compounded PVC should 
also not be stored in high humidity environments or exposed to high temperature or open flame. Special 
grades for medical purposes, etc. may require extra precautions during storage and transportation.

Standards & Compliances

The general standards required are:

 Process certification ISO9001: 2000

 ISO 14001- Environmental Management system certification

 ASTM and ASME standards

 US FDA and FCC compliances for food contact and medical purposes 

  CONEG

 California Proposition 65

Environmental aspects
Compounding of PVC does not carry any major environmental hazard. Any specific environmental regulations 
applicable locally have also to be followed. However RoHS standards as applicable have to be followed. 
During handling and storage of PVC resin, in plant conveying, machining and regrind of PVC, PVC fines would 
be generated and these have to be collected and disposed.



47

2012
Industrial Investm

ent O
pportunities in the Kingdom

 of Bahrain

Industrial Investment Opportunities

Investment Opportunity - Profile Summary
Manufacturing – Soft PVC compound(
Cost Basis: Bahrain)

Product 
Specifications

Manufacture of various grades of compounded PVC for use in moulding and 
extrusion of flexible PVC products. Both dry blends and granulated PVC would 
be produced. 

Operation

The manufacturing steps would be as follows:

For dry blends

 PVC Resin is added to high speed mixer and stirred for few minutes 
to remove volatile impurities and moisture.

 Measured qualities of plasticizer, heat stabilizer, pigments, filler, opaci-
fiers etc, are added as per formulation and mixer run for few minutes. 

 Lubricants are added at the end and mixer is run for a few more min-
utes. 

 Blended mixer is discharged to cooler mixer is to allow the dry blends 
to cool down to room temperature. 

 Final dry blend is inspected and tested

 The product is packed in bags for dispatch.

For compounded granules

 The dry blend as above is fed into an extruder
 The extrudate in the form of solid chords in then cut into pellets
 Final product is inspected and tested
 The product is packed in bags or according to customer specifica-

tions for dispatch. 

Production

Output/Year tons per annum 10,000

Shifts shifts per day 2

Operating days/Year days /Year 300
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Marketing

Geographic Area B2B market to end user industries

Application In manufacture of a wide variety of moulded and ex-
truded flexible PVC products like

 Flexible hoses and tubing, 

 cable insulation, 

 flexible sheets and films,

 Walls and floor tiles

 Interior claddings

 Clothing and upholstery, etc.

Local Market size 40%

Export Market size 60%

Technology

Type  Compounded PVC

 Description Although the general principles of compounding 
PVC are well established, stringent monitoring and 
control of process parameters are essential for ob-
taining the right quality to ensure acceptability in 
the market. Besides, it would be important to iden-
tify the right formulations required to achieve the 
right specifications in the products. Therefore a 
tie up with an established manufacturer or experi-
enced technology provider is recommended.   

Raw Materials

Local 10%

Imported 90% (available in GCC)

Utilities

Electricity 700 KVA (1.968 Mil KWh)

Water 500 litres per hour.

Manpower

Total 32

Production& Logistics 24

Administration 8

Investment

Cost Item USD Million
Total 8.68

Installed Equipment 2.84

Civil/Building 3.43

Pre-production Costs 0.35

Finance cost & Working Capital 
margin

2.06
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Construction Period months 12
Profitability Viability Indicators

Project IRR 24.50%
Payback period Yrs 3.5
NPV@15% USD 5.22 Mil
Cash flow (Year 3) USD 2.87 Mil
Operating Profit (Year 3) USD 3.45 Mil
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PRODUCTION OF FIBRE GLASS 
DOORS, WINDOWS & PROFILES
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Introduction and Applications

Fibreglass also called glass -reinforced   plastic,  
GRP, glass-fibre reinforced plastic, or GFRP, 
is a fibre reinforced polymer (FRP) made of 
plastic matrix reinforced by fine fibres of glass. 
Fibreglass is a lightweight, extremely strong, and 
robust material. Although strength properties are 
somewhat lower than carbon fibre and it is less stiff, 
the material is typically far less brittle and the raw 
materials are much less expensive. Its bulk strength 
and weight properties are also very favourable when 
compared to metals, and it can be easily formed 
using moulding processes.
Given its mechanical characteristics, corrosion resistance, general chemical inertness, and ability to 
withstand extremes of temperatures and weather, it is a very versatile material with diverse applications. In 
the construction industry, it is ideally suited for fenestration and other uses.

   Advantages of the use of fibreglass for construction are  

 Energy efficient, non-polluting and low environmental impact

 High strength-to-weight ratio

 Withstands extremes of heat and cold, and well suited for seacoast application

 Dimensional stability and low thermal expansion and contraction

 Corrosion resistance, Resists moisture, scratching, denting, warping and impact

 Attractive, complex integral shapes

 Non-reflective, non-magnetic and non-sparking

 qInsect resistant

 Environmentally friendly finish options

 Wind load resistance

 Excellent durability and maintenance free life cycle

Fibreglass as a material system in windows and doors is growing rapidly and continues to gain momentum. 
Experts feel that fibreglass is the next big wave, and that today, fibreglass is where vinyl was 25 years ago. 
As the construction trade increasingly recognizes the performance capabilities in certain applications and as 
major window and door manufacturers develop and manufacture fibreglass products, more credibility and 
visibility will further generate its penetration into the market.

General awareness among architects, engineers, building owners, contractors, dealers and homeowners 
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is also increasing. Growth and penetration estimates are in the 30% per year range, although it may be 
argued that it is much higher because fibreglass used to fabricate primary components (patio door sills, 
reinforcements, mullions, cladding, etc.) are essentially invisible in products made§from other materials.

Fibreglass profiles for construction come in a various types Doors and door frames
 Window frames, 

 Mullions,

 Rails

 Gratings

 Hand railings, 

 Decking, walkways, ladders, beams, structural, etc.  
Depending on the use to which they are put, fibre glass construction products can be 
classified as;

 Products used in residential or office construction

 Products used in industrial construction

 Fireproof products

 Structural products
Fibreglass is primarily used in the construction industry for fenestration purposes, and the use of Fibreglass 
doors, window frames, profiles and interior claddings in the construction industry is growing in popularity world 
wide as more architects, contractors, and buyers become aware of the various benefits of these products.

Project Classification :    Fibreglass sector

Construction :    18 Months

Production (Years) :   10 Years 
Financial Summary

INVESTMENT COST PERFORMANCE 
INDICATORS (3rd year)

RATIOS

USD Mil USD Mil

Fixed Investment 10.45 Sales 23.77 Project IRR 26.2%
Pre-Production 
Expenditure  0.59 Cost of Production  17.42

NPV @15% 
(USD Mn) 10.47

Interest & Work-
ingCapital Margin 4.52 Depreciation 1.88 ROI (avg.) 23.5%

 Interest 0.35 Manpower (Nos) 110
Total Investment  15.56 Net Profit  4.12
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Project Summary

Fibreglass doors, windows and profiles, can be marketed to various building contractors. These products 
can also be sold through distributors/wholesalers/ retailers to house owners and building contractors for new 
construction or for replacement/renovation. 

With the growing awareness of the various advantages of using fibre glass products in the construction 
industry, the demand for these products specially fenestration products has been rising sharply in the recent 
past and this demand will remain robust in future. According to a report prepared by The Freedonia Group in 
2011, the Global demand for windows and doors is forecast to rise seven percent per year through 2015 to 
$200 billion, significantly exceeding the pace of growth registered between 2005 and 2010.  

Plastic windows and doors, including fibre glass doors and windows, are projected to be the fastest growing 
products through 2015, although plastic doors will still account for less than ten percent of global door 
demand. Plastic windows will garner a larger share, more than 35 percent of global window demand in 2015. 
Gains will be spurred by rising sales of fibreglass entry doors, which will capture market share from wood and 
steel. 

There are no facilities in the Kingdom for the manufacture of fibre glass doors, windows and profiles in the 
Kingdom of Bahrain. The entire region has been witnessing a rapid growth in the construction sector. Besides, 
large capacities for fibre glass production are coming up in Bahrain and the GCC region. Given the combination 
of demand pull and easy availability of raw materials, the region could emerge as a manufacturing hub for all 
kinds of fibre glass products including fenestration products. 

Fibre glass as a material for doors and windows has inherent advantages in terms of durability, lower life cycle 
costs, and environmental friendliness. In view of these factors, there is an excellent investment opportunity in 
this sector with a market reach covering not only the GCC region but also the entire world.

Technology
While the general technological principles for the manufacture of fibreglass construction products are well 
established, the quality of the products would depend on the actual process parameters and equipment used. 
Also certain processes in the manufacturing are patented or proprietary technology. Therefore, it would be 
essential to secure a tie-up for technology with an experienced technology provider/ manufacturer through a 
contract/license arrangement. Moreover technology in this area is rapidly evolving and appropriate technology 
choices with an option of up-gradation of process know how would be recommended.  Manufacturing 
equipment should also be sourced from reliable sources to assure product quality.

Technology providers/suppliers
Globally, there are several reliable manufacturers and technology providers 
for the contemplated products. Some of the well-known players in this 
sector are

 Strongwell Corporation, USA

 Universal Pultrusions, USA

 Creative Pultrusions USA

 Advanced Composite Fibres, SL, Spain 

 Milgard Manufacturing, Inc., USA
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The above could be approached for technological tie-ups. 

Floor space requirements
For an annual production capacity of 250,000 sq.mts of fibre glass doors, windows, walls and profiles, a factory space 
of around 10,000 sq m would be required.

Raw material and other inputs
The input raw materials need to be sourced as per the specifications 
provided by the identified technology providers or users. The primary 
inputs for the project would include fibre glass rovings, continuous 
strand fibre glass mats, veils, resins, etc. 

The manufacturing process for glass fibres suitable for reinforcement 
uses large furnaces to gradually melt the silica sand, limestone, kaolin 
clay, fluorspar, colemanite, dolomite and other minerals to liquid form. 
Then it is extruded through bushings, which are bundles of very small 
orifices to form filaments. A large number of filaments are formed 
simultaneously and gathered into a strand. A surface treatment is 
then applied to facilitate subsequent processing, maintain fibre 
integrity, and provide compatibility with specific resin systems. These 
strands in an untwisted form are called rovings. A fibre glass mat is a 
continuous strands laid down in a swirl pattern and held together by 
with a resinous binder is called.

Surfacing mat or veil is a thin fibre mat made of monofilament and is 
not considered a reinforcing material. Rather, its purpose is to provide 
a good surface finish because of its effectiveness in blocking out the 
fibre pattern of the underlying mat or fabric. The majority of resins used 
for fibreglass window profile pultrusion are classified as polyesters, 
although significant progress is being made in using Polyurethane 
resins and hybrids.

 Designing the products using
appropriate software

 Delta Composites LLC, USA

 Mennie, Canada

 Chase Industries Inc., USA

 Fibre Composites, Australia

 Oran Industries Ltd., Canada

 Weber Manufacturing, Canada

 Vink NV, Belgium

 Accurate Dorwin, Canada

 Tru Tech Doors, Canada

 Omniglass International Inc., USA 
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Polyester resins provide excellent adhesive properties, high strength, and good chemical resistance. These 
high performance polyester resins are then mixed with suitable fillers, catalysts, UV inhibitors and pigments 
to formulate the resinous matrix. These mixed formulations are optimized for the particular application, the 
physical and mechanical attributes required of the end product and for the specific pultrusion process. These 
recipes are all quite unique to each pultruder and even unique to the particular product being pultruded. 

There are large capacities for fibre glass which have recently come on stream in Bahrain and the GCC area so 
local procurement of fibre glass would not pose a problem. Resin of the required specifications could also be 
procured locally or imported from reliable sources. 

Manpower & Utilities

For a 250,000 sq. mt. annual capacity, manpower required would be around 110 people. Of these, about 8 
would be specially trained engineers.  The unit would require a connected electrical power load of 1500KVA 
(4.218 Mil KWh) and its water consumption would be about 1500 litres per hour. 

Process of Manufacture

The manufacturing process would begin with designing the doors, door frames, windows and window frames 
and other profiles according to market trends and customer orders. For this purpose, the unit would be 
required to deploy design software.

The manufacturing process as such would comprise of ;

 Manufacturing of the required profiles for the end product, 

 Assembly and fabrication, glazing etc. 

 Hardware attachment, 

 Painting and finishing, 

 Inspection and testing. 
Profiles for FRP construction products could be made by a variety of processes. Each of the fabrication 
processes has characteristics that define the type of products to be produced. In order to select the most 
efficient manufacturing process, the manufacturing team considers several factors such as:

 Performance requirements

 Size of the product and shape complexity

 Production volume required

The primary production methods used to produce FRP construction products are ;

 Pultrusion

 Resin Transfer Moulding (RTM)

 Vacuum Assisted Resin Transfer Moulding (VARTM)

 Hand Layup - Open Moulding Process
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 Compression Moulding

 Filament Winding

The FRP construction products proposed to be manufactured, i.e. doors and door frames, window frames, 
profiles, walls, interior claddings, etc. can most economically be made by the pultrusion process, especially 
if production volumes are high. 

We have therefore, assumed that the Pultrusion process would be used for the unit. This process, moreover, can 
manufacture both simple and complex profiles, eliminating the need for extensive post-production assembly 
of components. Since the process is continuous, length variations are limited to shipping capabilities. This 
process allows for optimized fibre architectures with uniform colour eliminating the need for many painting 
requirements.

Pultrusion is essentially a continuous moulding process using fibre reinforcement in polyester or other 
thermosetting resin matrices. As opposed to general extrusion processes, like aluminium or PVC extrusion, 
wh ere the material is “pushed” through a die, the pultrusion process “pulls” the composite material through 
the die. Continuous fibreglass reinforcements (rovings, mats and veils) are drawn through a resin impregnation 
station to coat each fibre with the specially formulated resin mixture. These coated reinforcements are 
positioned and then pulled through a die, where under heat and pressure the resins cure into the permanent 
shape.

The pultrusion process is used in the fabrication of composite profiles that have a constant cross-section 
profile. Typical examples include various rods and bar section, door and window frames, doors, ladder side 
rails, tool handles, and electrical cable tray components and bridge beams and decks. Most pultruded 
laminates are formed using rovings aligned down the major axis of the part. Various continuous strand mats, 
fabrics (braided, woven and knitted), and texturized or bulked rovings are used to obtain strength in the cross 
axis or transverse direction.
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The pultrusion process is used in the fabrication of composite profiles that have a constant cross-section 
profile. Typical examples include various rods and bar section, door and window frames, doors, ladder side 
rails, tool handles, and electrical cable tray components and bridge beams and decks. Most pultruded 
laminates are formed using rovings aligned down the major axis of the part. Various continuous strand mats, 
fabrics (braided, woven and knitted), and texturized or bulked rovings are used to obtain strength in the cross 
axis or transverse direction.  

The process is normally continuous and highly automated. Reinforcement materials such as roving, mat or fabrics, 
positioned in a specific location are used in preforming shapers or guides to form the profile. 

The reinforcements are drawn through a resin bath or wet-out where the material is thoroughly coated 
or impregnated with a liquid thermosetting resin. The resin-saturated reinforcements enter a heated metal 
pultrusion die. The dimensions and shape of the die will define the finished part being fabricated. Inside the 
metal die, heat is transferred, initiated by precise temperature control, to the reinforcements and liquid resin. 
The heat energy activates the curing or polymerization of the thermoset resin changing it from a liquid to a 
solid. The solid laminate emerges from the pultrusion die to the exact shape of the die cavity. The laminate 
solidifies when cooled and it is continuously pulled through the pultrusion machine and cut to the desired 
length. The process is driven by a system of caterpillar or tandem pullers located between the die exit and the 
cut-off mechanism. The net result is a low-cost process for high volume. The process also provides flexibility 
in the design of pultruded profiles.

Once the FRP profiles have been manufactured in the required dimensions, the core of solid polyurethane 
foam or other material as desired could be inserted and bonded to the FRP profile by mechanical, thermal or 
chemical methods to ensure permanence and hermitical sealing against the environment. The edges are also 
sealed by similar methods. Some manufacturers pultrude the FRP profile around the core for better product 
performance and better structural integrity.

The profiles are then assembled with appropriate assembly tools to fabricate the required fenestration or 
other products, and hardware and glazing as may be necessary is fitted. The products are then finished and 
painted. Final inspection and testing procedures are carried out before packing and dispatch. 

Plant & Machinery

The equipment required for production of FRP construction products proposed for manufacture 
would be 
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Pultrusion line for producing profiles includes;

 Resin impregnator

 Preforming section 

 Forming and curing die bed

 Caterpillar or reciprocating puller section 

 Control module and state-of-the-art controls software

 Closed-loop drive control system for precise control of pull speed 

 Integrated heater controls

 Cut off saw

 Roll-off table   

Other ancillary equipment required would be

 Tooling and dies,  Mat creels, Roving creels

 Resin handling equipment, Slitters

 Assembly and fabrication equipment and hardware outfit

 Inspection and testing equipment

The specific equipment would vary depending on the technology provider.

Handling and Storage
Fibre glass doors, windows, profiles, are usually packed in corrugated cardboard boxes with corrugated paper/ 
thermocol for protection against shocks or impacts, or in wooden boxes.  They should not be subjected to 
excessive shocks during handling and transportation to prevent breakage. During storage, care should be 
taken to store the boxes away from excessive moisture which might damage the packaging. 
Standards & Compliances

 Process certification ISO9001: 2000

 ISO 14001- Environmental Management system certification

 Requirements of the fibreglass material specifications (eg. AAMA 305 and the require-
ments of the fibreglass profile certification program as spelled out in AAMA 109 or ap-
plicable European standards).

 UL certifications as required 
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Product Specifica-
tions

Manufacture of fibre glass doors, windows and other profiles for use in

 residential or office construction

 industrial construction

 Fireproof products

 Other Structural purposes 

Operation

The principal manufacturing steps would be as follows:

 Designing the products using appropriate software

 Loading the fibre glass rovings, mats, etc. into the pultruder creels

 Impregnating the fibre glass with resin prior to actual pultrusion

 Preforming the fibreglass, mats and veil 

 Pultruding the fibre glass and resin through the die to form and cure 
the profile

 Cutting the profiles to the desired dimensions and roll off

 Fabrication and assembly of the profiles into the desired product

 Hardware outfit

 Inspection and testing

 Packing and dispatch of the final product

Production

Output/Year 250000 square meters 

Shifts 2 shifts per day

Operating days/Year 300 days /Year

Marketing

Geographic Area B2B and B2C market to end building contractors and 
homeowners

Local Market size 20%

Export Market size 80%

Investment Opportunity - Profile Summary
Manufacturing – Fibreglass Doors, Windows &, Profiles
(Cost Basis: Bahrain)
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Technology

Type Fibreglass profile manufacturing and assembly

Description While the general technological principles for the manu-
facture of fibreglass construction products are well es-
tablished, the quality of the products would depend on 
the actual process parameters and equipment used.   
Also certain processes in the manufacturing are pat-
ented or proprietary technology. Therefore, it would be 
essential to secure a tie-up for technology with an ex-
perienced technology provider/ manufacturer through a 
contract/license arrangement. Moreover technology in 
this area is rapidly evolving and appropriate technology 
choices with an option of up-gradation of process know 
how would be recommended. Manufacturing equip-
ment should also be sourced from reliable sources to 
assure product quality. 

Raw Materials
Local >20% 

Imported <80% 

Utilities
Electricity 1500 KVA (4.218 Mil KWh)

Water 1500 litres per hour.

Manpower

Total 110

Production 95

Administration 15

Investment

Cost Item USD Million
Total 15.56

Installed Equipment 6.10

Civil/Building 4.35

Pre-production Costs 0.59

Interest & Working Capital 
margin

4.52

Construction Period 18 months

Profitability Viability Indicators

Project IRR 26.2%

Payback Period (Yrs) 5 Yrs

NPV@15% USD 10.47 Mil

Cash flow (Year 3) USD 6.16 Mil

Operating Profit (Yr 3) USD 6.35 Mil
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PRODUCTION OF FIBREGLASS AUTO AND 
TRUCK PANELS AND COMPOSITE PARTS
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PRODUCTION OF FIBREGLASS AUTO AND 
TRUCK PANELS AND COMPOSITE PARTS

Introduction and Applications

Glass Fibre reinforced plastic, or GFRP, is a fibre 
reinforced polymer (FRP) made of plastic matrix 
reinforced by fine fibres of glass. Fiberglass is a 
lightweight, extremely strong, and robust material. 
Although strength properties are somewhat lower 
than carbon fibre and it is less stiff, the material 
is typically far less brittle and the raw materials 
are much less expensive. Its bulk strength and 
weight properties are also very favourable when 
compared to metals, and it can be easily formed 
using moulding processes. Given its robust 
mechanical characteristics, corrosion resistance, 
general chemical inertness, and ability to withstand 
extremes of temperatures and weather, it is a very versatile material with diverse applications. In the 
automotive industry, it is ideally suited for fabrication of a wide range of automotive components.

• Air deflectors

•  Air intake manifolds

•  Pillars

•  Bumper beams and reinforcements

•  Cab doors panels and under bodies

•  Consoles

•  Cowlings

•  Engine and valve covers

•  Exhaust heat shields

•  Fascia systems

•  Fender assemblies

•  Floor consoles

•  Head and fog lamp housings

•  Fuel filler doors and heat shields

•  Grille panels/ reinforcements

•  Hoods and hood assemblies

•  Roof and roof assemblies

•  Sunshades

•  Tailgate assembles

•  Underbody shields and covers

•  Driving cab extensions

•  Roof Compartment Cover, Trunk Lid

•  Wheel Rims

•  Instrument Panel, 

•  Inner Door Modules

•  Engine-mounted Oil-filter Module

•  Door Module

•  Fluid Filter Module

FRP automotive components come in various types:
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Depending on the use to which they are put, FRP automotive truck components can be classified as;

 Engine components 

 Components used in truck and automobile bodies and exterior trim

 Structural applications which require high impact resistance/mechanical strength

Advantages of the use of fiberglass for automotive components are;

 Energy efficient, non-polluting and low environmental impact

 High strength-to-weight ratio- FRP composites are typically 30-40% lighter than steel 
parts of equal strength. 

 Superior fatigue strength, Directional strength, High impact strength

 Dimensional stability and low thermal expansion and contraction

 Corrosion resistance-FRP composites are superior in corrosion resistance for any 
application. Low thermal conductivity and excellent insulating properties

 Resists moisture, scratching, denting, warping and impact. Composites› denting 
resistance is far superior to that of steel, aluminium and thermoplastic panels. 

 Part consolidation leads to lowered manufacturing complexity: 

 Reduced tooling cost: as much as 80% less 

 Better internal damping: reduced noise, vibration and harshness 

 Improved design flexibility: Unlike metals, offer a limitless «depth-of-draw» range. 

 Cost-effective solutions: Lower composite investment costs 

 Comparable aesthetics: Toughened SMC resin provides «first-time-through» 
processing comparable to steel. 

In view of the various advantages of FRP components in automotive applications, use of FRP in the automotive 
sector is growing rapidly and continues to gain momentum. Vehicle manufacturers continue to increase fibre 
reinforced plastics (FRP) content in their products to reduce weight, consolidate parts and reduce costs. 
Suppliers are making good use of improved resins and reinforcements to produce lightweight automotive 
components that outperform and cost less than metal parts they replace.

FRP composite systems are now the preferred choice for auto components that serve structural and protective 
purposes, as FRP provides unparalleled advantages in mechanical strength, resistance to corrosion, low 
weight cost saving aspects, and fuel efficiency. The market for these components is therefore likely to grow 
in a sustained manner. 

The project contemplated here is to set up manufacturing facilities for 80000 units per annum of various FRP 
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automotive components. No liquid composite moulding facilities have been considered. The choice of the 
operating technology will depend on the technology provider. However, die or mould making facilities will be 
outsourced but their designing will be made in house.

Project Classification :   Fibreglass sector
Construction :    18 Months
Production (Years) :   10 Year

Financial Summary
INVESTMENT COST PERFORMANCE INDICA-

TORS (3rd year)
RATIOS

USD Mil USD Mil
Fixed Investment 7.07 Sales 19.33 Project IRR 25.6%
Pre-Production 
Expenditure

            
0.28 Cost of Production

          
14.86

NPV @15% 
(USD Mn) 8.87

Interest & Working-
Capital Margin 3.52 Depreciation 1.19 ROI (avg.) 23.p%

 Interest 0.24 Manpower (Nos) 60
Total Investment 10.87 Net Profit 3.04 

Project Summary

Fibreglass automotive components can be marketed to various OEMs and automobile manufacturers. 
These products can also be sold through distributors/wholesalers/retailers for the replacement/after market 
segments.

With the growing awareness of the various advantages of using FRP components in the automobile industry 
and driven by the imperatives of fuel efficiency and production cost control, the demand for these components 
has been rising sharply in the recent past and demand will remain robust in future. 

According to a study by Lucintel of USA in 2012, the composite materials industry is expected to reach $ 29.9 
billion 2017, while end products made with composite materials market value is expected to reach $85 billion.

Global automotive composite materials market was estimated to be around $ 2.8 billion in 2011, and is 
forecast to reach $ 4.3 B by 2017 with a CAGR of 
approx. 7%. Carbon fibre usage will remain limited 
to high end & premium segment cars while most of 
the growth will be concentrated in glass composite 
components. The key drivers of this growth will be 
population growth, new transportation infrastructure, 
increase in middle class incomes, environmental 
concerns and the overarching need for fuel efficiency.

While there are no manufacturing units for fibre glass 
reinforced auto truck panels and components in 
Bahrain, large capacities for production of fibre glass 
are coming up in Bahrain and the GCC countries. 
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The present unit would be a downstream unit for these manufacturers. Also given the growing transportation 
needs and the upcoming auto assembly sector in the region, there will be a substantial demand for these 
products in the region itself. Besides in view of the rapid expansion in the use of composite materials in the 
automotive components industry as a whole, an excellent market opportunity exists for fibreglass automotive 
components not only in locally in the GCC areas but globally as well. 

Technology

While the general manufacturing principles for fiberglass automotive components are well established, the 
quality of the products would depend on the actual process parameters and equipment used. Also certain 
processes and formulations in manufacturing are of a patented or proprietary nature. Therefore, it would be 
essential to secure a tie-up for technology with an experienced technology provider/ manufacturer through a 
contract/license arrangement. Moreover technology in this area is rapidly evolving and appropriate technology 
choices with an option of up-gradation of process know how would be recommended. 

Manufacturing equipment should also be sourced from reputed manufacturers who would incorporate the 
latest technological developments in their equipment to assure product quality

Technology providers/suppliers
Globally, there are several large and reputed manufacturers and technology providers for 
the contemplated products. Some of the well-known players in this sector are

 Faurecia of France

 Flex-N-Gate Corp. of USA

 Plastic Omnium Co. of France

 Meridian Automotive Systems Inc. of USA

 Hadlock Plastics LLC of USA

 Advanced Engineering &Molding Technology of USA

 Prism Plastics LLC of USA

 Trexel, Inc. of USA

 Magna International Inc. of USA

 International Automotive Components of 
Luxembourg

The above could be approached for technological tie-
ups.

Floor space requirements
For an annual production capacity of 80,000 units of fibre 
glass auto components, a factory space of around 10,000 sq 
m would be required and a total land area of around 13000 
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Sq m would be required.

Raw material and other inputs
The input raw materials need to be sourced as per the 
specifications provided by the identified technology providers 
or users. The primary inputs for the unit would include 
sheet moulding compounds (SMC), bulk moulding 
compounds (BMC), and other consumables.

prepreg is a combination of long glass strands and 
filled polyester Resin, sandwiched between two layers 
of film in the form of a sheet. It is a ready to mould 
fibre-reinforced material primarily used in compression 
moulding. SMC plastic usually comprises 45% calcium 
carbonate, 25% resin, 25% glass reinforcement and 5% 
of other additives, though the exact composition can 
vary depending on the application. The prepreg contains all the components needed to mould the final part 
(resin, reinforcement, filler, catalyst, low Profile additives, etc.) in a malleable and non-tacky sheet. The longer 
glass fibres in SMC prepregs result in better strength than standard bulk moulding compound (BMC) products.

A resin paste reservoir dispenses a measured amount of specified resin paste onto a plastic carrier film. This 
carrier film passes underneath a chopper which cuts the glass rovings onto the surface. Once these have 
drifted through the depth of resin paste, another sheet is added on top which sandwiches the glass and resin 
system. The pre-preg then passes through a compaction system that ensures complete strand impregnation. 
The sheets are then wound into rolls and matured to allow the prepreg to thicken to mouldable viscosity.

Prior to moulding, the carrier film is removed and the material is cut into charges. Depending on what shape 
is required determines the shape of the charge and steel die which it is then added to. Heat and pressure act 
on the charge and once fully cured, this is then removed from the mould as the finished product.

Bulk moulding compound or bulk moulding composite (BMC) is a ready to mould, fibre reinforced 
thermoset plastic resin blend of various inert fillers, fibre reinforcement, catalysts, stabilizers, and pigments 
that form a viscous, ‘puttylike’ moulding compound. Bulk Moulding Compound (BMC) is highly filled and 
reinforced with short fibres. Glass reinforcement represents between 10% and 30%, with glass length typically 
between 1/32-inch and 1/2-inch (12.5mm). The chopped glass strands vary in length depending on the level 
of performance required.The material is provided in bulk or logs and is primarily used in injection moulding and 
compression moulding.BMC uses lower reinforcement content than SMC and permits higher filler loadings 
with lower costs. Depending on the end-use application, bulk moulding compounds are formulated to achieve 
close dimensional control, flame and track resistance, electrical insulation, corrosion and stain resistance, 
superior mechanical properties, low shrink, and colour stability.

Manpower & Utilities
For an 80,000 unit annual capacity, manpower required would be around 60 people. Of these, about 8 would 
be specially trained engineers and 10 would be in administrative and marketing.

The unit would require a connected electrical power load of 1000KVA or 2.812 Mil KWh and its water 
consumption would be about 1500 litres per hour.

Process of Manufacture
The composites industry is unique in its ability to create a product through many different manufacturing 
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processes. There are a wide variety of processes available to a manufacturer to produce any specified 
composite product. Each of the fabrication processes has characteristics that define the type of products to 
be produced. In order to select the most efficient manufacturing process, the manufacturing team considers 
several factors such as:

 Performance requirements and user needs

 Product size, surface complexity and appearance

 Total production volumes and production rate

 Materials, tooling/assembly and equipment requirements

There are several processes commonly used for manufacturing automotive components. 
The primary production methodsthat could be used are;

 Compression Moulding- SMC, BMC and LCM
 Injection Moulding
 Reinforced Reaction Injection Moulding (RRIM)
 Structural Reaction Injection Mould-

ing (SRIM)
 Resin Transfer Moulding (RTM)
 Vacuum Infusion Processing (VIP)
 Hand Layups

The contemplated project would have facilities for 
compression moulding for SMC and BMC, since 
a very large number of components can be most 
economically manufactured using this process, 
especially if production volumes are high.  
The manufacturing process would be preceded by 
the design and manufacture of moulds required for 
the various moulding processes. Moulds have to be designed and made taking into account the component 
drawings andmaterial specifications as provided by the customer, as also manufacturing process parameters.
In house design facilities, including appropriate design software, for moulds are recommended though actual 
mould manufacture could be outsourced. 

The actual manufacturing process would comprise of:

 Inspection and testing of incoming raw materials

 Moulding of the components using compression moulding.

 De-flashing the component using tumbling, blasting or cryogenic de-flashing

 Installation of inserts for fasteners

 Painting and finishing of components as required
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 Assembly of components as necessary and attachment of fasteners/bought out   
  hardware

 Final inspection and testing
compound) BMC (bulk moulding compound). This moulding technique involves compressing materials 
containing a temperature-activated catalyst in a heated matched metal die using a vertical press.

The moulding process begins with the delivery of high viscosity uncured composite material such as SMC 
or BMC to the mould. Mould temperatures typically are in the range of 300o - 320o F. As the mould closes, 
composite viscosity is reduced under the heat and pressure approximating 1000 psi. The resin and the 
isotropic ally distributed reinforcements flow to fill the mould cavity in the case of SMC and BMC.

While the mould remains closed, the thermosetting material undergoes a chemical change (cure) that 
permanently hardens it into the shape of the mould cavity. Mould closure times vary from 30 seconds up 
to several minutes depending on part design and material formulation. When the mould opens, parts are 
ready for finishing operations such as deflashing, painting, bonding, and installation of inserts for fasteners. 
By varying the formulation of the thermoset material and the reinforcements, parts can be moulded to meet 
applications ranging from automotive class ‹A› exterior body panels to structural members such as automobile 
bumper beams.

SMC Moulding – SMC arrives at the press in roll 
form or folded in a large box. The SMC is encased 
in nylon film. The film is stripped and the sheetis cut 
into predetermined shapes to be loaded into the 
open heated matched metal dies. The charge is 
of a predetermined weight. The compression press 
is closed for a set time and the part is cured. The 
part is deflashed and ready to assemble or ship. 

BMC Moulding – BMC (bulk moulding 
compound) consists of a highly filled resin paste 
combined with short (1/8 to ½ inch) glass fibres. It 
can be a mass of mix take right from the mixer, but 
it is usually extrude into «logs» and cut to the weight 
required for charging the compression or injection 
mould. In compression moulding the weighed log is 
inserted in the open mould and the heated mould 
is closed. Once the material is cured the mould is 
opened and the part is removed and deflashed. In 
injection moulding BMC logs are placed in the hopper 
of an injection moulding machine and the material is 
forced into a closed mould and cured.

Plant & Machinery
The equipment required for production of FRP automotive components proposed for 
manufacture would include
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 Compression moulding equipment including mould injection equipment, hydraulic   
 presses, mould opening and closing systems, mould heating systems and      
  associated   controls 

 Material handling systems for raw materials

 De-flashing equipment 

Other ancillary equipment required would be

 Tooling and moulds

 Assembly and fabrication equipment for installation of inserts and attachment of    
  fasteners/bought out hardware 

 Inspection and testing equipment

Possible equipment suppliers could be 

 Wabash MPI of USA

 Savage Engineering Inc. of USA

 Williams, White and Company of USA

 Dieffenbacher GmbH Maschinen- und Anlagenbau of Germany

 Trinks, Inc. dba LMG of USA

 Macrodyne Technologies Inc. of Canada

 Krauss-Maffei Corporation of USA

The specific equipment would vary depending on the technology provider.

Handling and Storage
Fiberglass automotive components are usually packed in corrugated cardboard boxes with corrugated paper/ 
thermocol for protection against chipping, shocks or impacts, for shipping to customers.  They should not be 
subjected to excessive shocks during handling and transportation to prevent chipping or breakage. During 
storage, care should be taken to store the boxes away from excessive moisture.which might damage the 
packaging.Fiberglass automotive components should also not be exposed to excessive heat or open flame. 
Protective gloves should be worn while handling these products as they may have sharp or rough edges.
Walking areas in the plant should be kept clear of scrap generated from processing.

Standards & Compliances

 Process certification ISO9001: 2000

 ISO 14001- Environmental Management system certification

 UL certification
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 STM, ANSI  and other applicable US and European standards

Environmental aspects
The production of Fibreglass  automotive components  does not pose any major environmental hazard. Any 
specific environmental regulations or safety regulations applicable locally are to be followed. Storage and use 
of moulding compounds will have to comply with applicable RoHS regulations. During processing, wastes 
could be generated and these have to be collected and disposed. 

Product 
Specifications

Manufacture of fibreglass auto truck panels and components using 
compression moulding for  

  Engine components

 Components used in bodies 

 Structural applications which require high impact resistance/mechanical strength

Operation

The principal manufacturing steps would be as follows:

 Designing the moulds according to product and material specifications of customer 
using appropriate software

 Moulding of the components by compression moulding.

 De-flashing the component using tumbling, blasting or cryogenic de-flashing

 Installation of inserts for fasteners

 Painting and finishing of components as required

 Assembly of components as necessary and attachment of fasteners/bought out 
hardware

 Final inspection and testing

 Packing and dispatch of the final product

Production

Output/Year units 80,000

Shifts shifts per day 2

Operating days/Year days /Year 300

Investment Opportunity - Profile Summary
Manufacturing – Fibreglass Doors, Windows &, Profiles
(Cost Basis: Bahrain)
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Marketing

Geographic Area  B2B market to OEMs, automobile manufactures
 and B2C through distributors, wholesalers and
 retailers for the replacement/aftermarket segments

Local Market size 15%

Export Market size 85%

Technology

Type Fiberglass automotive component manufacture

Description While the general manufacturing principles for fiber-
glass automotive components are well established, 
the quality of the products would depend on the actual 
process parameters and equipment used. Also cer-
tain processes and formulations in the manufacturing 
are of a patented or proprietary nature. Therefore, it 
would be essential to secure a tie-up for technology 
with an experienced technology provider/ manufactur-
er through a contract/license arrangement. Moreover 
technology in this area is rapidly evolving and appro-
priate technology choices with an option of up-grada-
tion of process know how would be recommended. 

Manufacturing equipment should also be sourced 
from reputed manufacturers sources who would incor-
porate the latest technological developments in their 
equipment to assure product quality

Raw Materials

Local 20%

Imported 80%

Utilities

Electricity (KVA ( 2.812 Mil KWh 1500

Water litres /hr 1500

Manpower

Total 60

Production 50

Administration/marketing 10

Investment

Cost Item USD Million
Total 10.87

Installed Equipment 2.78

Civil/Building 4.29

Pre-production Costs 0.28

Interest &Working Capital 
margin

3.52

Construction Period months 18

Profitability Viability Indicators

Project IRR 25.6%
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Payback Period (Yrs) Yrs 4.3

NPV@15% USD  6.87 Mil

Cash flow (Year 3) USD 3.83 Mil

Operating Profit (Year 3) USD 4.47 Mil
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INDUSTRIAL OPPORTUNITIES 
IN ADDITIVES SECTOR

PRODUCTION OF CALCIUM 
CARBONATE FILLERS
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Introduction and Applications

and Travertine. Biological sources include eggshells, 
snail shells and most seashells, which are primarily calcium carbonate.

Calcium carbonate, in its naturally occurring forms or after processing, is a very versatile chemical with 
diverse uses in

 Construction

 Iron and steel making as a flux in blast furnaces 

 Oil and gas industry as a an additive to drilling fluids as a formation-bridging and   
  filter-cake-sealing agent and to control down hole pressure 

 Rubber industry as a filler material for various items

 Paper industry as a filling and coating agent

 Paint industry as an extender

 Plastics and PVC industry as a filler, for coating

 In adhesives and sealants

 Ceramics and glazing applications

 Pharmaceutical industry

 In manufacture of personal care products

 As a food additive and preservative

There are three basic types of calcium carbonate used in industry

Calcium carbonate is a chemical compound with 
the formula CaCO3. It commonly occurs in rocks in 
all parts of the world, and is the main component of 
shells of marine organisms, snails, coal balls, pearls, 
and eggshells. In its pure form, Calcium Carbonate 
is an odourless fine white powder, with a tri-gonal 
crystalline structure, virtually insoluble in water, and 
with a molar mass of 100.09gms/mol.

Minerals such as Calcite, Aragonite and Vaterite are 
pure calcium carbonate minerals. Other industrially 
important mineral sources which are predominantly 
calcium carbonate include Limestone, Chalk, Marble 
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 Ground Calcium Carbonate (GCC)

 Precipitated Calcium Carbonate (PCC)

 Activated Calcium Carbonate (ACC)
Ground Calcium Carbonate (GCC) is produced through the extraction and processing of natural ores whereas 
Precipitated Calcium Carbonate (PCC) is made synthetically through chemical precipitation. The production 
of GCC typically involves a starting material which is high purity Calcium Carbonate mineral. Generally, the 
processing includes washing, sorting of undesirable contaminants, grinding, classification of particles by size 
and drying. Depending on the circumstances and intended uses, the order and necessity of those different 
steps vary. An essential requirement for producing GCC is a very high purity raw material, and unless such 
raw material is available, it may not be feasible to produce GCC.

Most commercial production of Calcium Carbonate therefore is in the form of PCC. Commonly used methods 
of PCC production involve re-carbonization where limestone is converted into calcium oxide (lime) and carbon 
dioxide by calcination at high temperatures. After calcination, the lime is slaked with water and the resulting 
milk of lime is purified and re-carbonized with the carbon dioxide obtained directly from the calcination process.  

Activated Calcium Carbonate (ACC) is produced by coating the surface of Precipitated Calcium Carbonate. 
The coating material is generally a fatty acid and other additives for e.g. stearic acid and titanate coupling 
agent, to enhance physical properties such as dispersion, flow, gloss and high filler loading for better economic 
viability. Coated grades of PCC are produced by introducing the appropriate additives at the suspension stage 
prior to filtration.

In all these processes, the final product is delivered in bags or in bulk when dry, or in bulk tankers for slurries 
by road or rail.

PCC is primarily used as an additive in a variety of industries to act as a filler, and also, when produced under 
strictly controlled conditions, as a performance enhancer of materials.  The main users would be industries 
like plastics, rubber, oil and gas, paints, paper, pharmaceuticals, etc.  

Project Classification :    Additives

Construction :    12 Months

Production (Years) :   10 Years

inancial Summary
INVESTMENT COST PERFORMANCE 

INDICATORS (3rd year)
RATIOS

USD Mil USD Mil
Fixed Investment 3.58 Sales 5.54 Project IRR 21.4%
Pre-Production 
Expenditure

            
0.51 Cost of Production 3.29.

NPV @15% 
(USD Mn) 3.98

Interest & Working-
Capital Margin 1.43 Depreciation 1.43 ROI (avg.) 19.4%

 Interest 0.16 Manpower (Nos) 42
Total Investment 5,52 Net Profit  1.25
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Project Summary

Calcium Carbonate can be marketed to the various end user industries. While the technology for the 
manufacture of PCC is well established, the quality of the product and its suitability for a particular application 
would depend on the process parameters used. Therefore, a tie-up for technology with an experienced 
technology provider through a contract/license arrangement would be important as this would give quick 
access to the requisite technology and market. 

With the growth of various user industries, the demand for PCC and ACC is expected to be healthy. According 
to a study carried out by Global Industry Analysts Inc., the global market for Calcium Carbonate is projected 
to reach 113.9 million tons by the year 2017. Increasing use of calcium carbonate in the Paper, paints and 
coatings, and adhesives and sealants industries, and conversion of existing paper mills from acid-based 
process technology to alkaline-based process technology are a few of the key drivers of market growth.

At present, there is no indigenous production of PCC and ACC in Bahrain, though there is a demand for this 
chemical for uses in sectors like oil and gas, plastics, paints, adhesives and sealants, pharmaceuticals, food 
and many others. Besides, in view of the market size, there is an excellent opportunity for exports to GCC as 
well as to the global markets.    

Technology

Although the chemical processes involved in the production of PCC and ACC are well understood, stringent 
monitoring and control of process parameters like temperature, pH, process time, etc. are essential for 
obtaining the right particle sizes required for various applications. Therefore a tie up with an established 
manufacturer or experienced technology provider is recommended to ensure quality of the end product.   

Technology providers/suppliers
The essential ingredients for successful production of PCC and ACC, as mentioned above are process 
parameter controls to obtain the right product specifications.  There are several reliable technology providers 
for the process. 

Some of the leading players in this sector are

 Huber Engineered Materials, USA

 Imerys SA, France

 Maruo Calcium Co. Ltd., Japan

 Minerals Technologies Inc.,/Specialty Minerals Inc., USA  

 Mississippi Lime Company, USA

 Okutama Kogyo Co. Ltd., Japan

 Omya AG, Switzerland 

 Schaefer Kalk GMBH & Co. KG, Germany

 Shiraishi Kogyo Kaisha, Ltd., Japan

 Solvay S.A., Belgium
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The above could be suppliers for the process technology and could also be approached for financial 
participation. 

Floor space requirements
For a production capacity of 36000 TPA of PCC, a factory space of around 4000 sq m would be required.

Raw material and other inputs
The input raw materials need to be sourced as per the 
specifications provided by the identified technology 
providers or users. The primary inputs for the project would 
include limestone, dolomite or other minerals containing 
calcium carbonate. In case of production of coated PCC/
ACC, other additives (Fatty acids, etc.) as required by the 
specifications of the final product would also be necessary. 
Lime or dolomite could be sourced from within the GCC 
area, and other additives could be obtained locally or 
imported from reliable sources. 

Manpower & Utilities
For a 36,000 ton annual capacity, manpower required 
would be around 42 people. Of these, about 4 would be specially trained engineers.

The unit would require a connected electrical power load of 3000KVA or 12.655 Mil KWh and its circulating water 
consumption would be about 110000 litres per hour, much of which could be recycled. The make-up water consumption 
is estimated to be around 5500 litres per hour.

Process of Manufacture
Limestone is converted into calcium oxide and carbon dioxide by means of calcination at temperatures in excess of 
1000°C. To ensure a high level of purity, the calcination process is carried out using natural gas in a lime kiln.

There are a variety of kilns which can be used for calcination. Of these the most 
commonly used are 

 Long rotary kiln (LRK)

 Rotary kiln with preheater (PRK)

 Parallel flow regenerative kiln (PFRK)

 Annular shaft kiln (ASK)
Of these types, the Parallel Flow Regenerative Kiln (PFRK) can be considered most suitable given the plant 
capacity contemplated. The principal advantages of a PFRK are flexibility of production, high lime reactivity, 
low energy consumption, etc. 

Subsequently, calcined lime is cooled and converted into a thin slurry containing 15-20% of calcium hydroxide 
or milk of lime by adding required quantity of water and stirring in a mixing tank. After the calcined lime has 
been slaked with water, the resulting milk of lime is The solution is passed through a cyclone separator for 
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removing impurities like sand. The clean slurry is transferred into a carbonating tower.

The flue gases from the lime kiln contain carbon-dioxide which is collected and scrubbed with water in 
a scrubbing tower to remove dust and other impurities. The clean gas in compressed with the help of 
compressor and bubbled through the lime slurry solution in the carbonating tower. The calcium hydroxide in 
the solution reacts with carbon di oxide in the gas to form calcium carbonate. The contents of the carbonator 
are kept under circulation with the help of a pump to prevent settlement of the product. After completing the 
carbonation, the slurry is passed through a vacuum rotary filter to obtain precipitated calcium carbonate in 
the form of wet cake containing 40-50% moisture. The filtered water is collected and recycled for making 
lime slurry. The wet cake of calcium carbonate is dried in a tray drier and pulverised to the required mesh in 
a micro pulveriser. 

Activated calcium carbonate is produced by adding stearic acid and/or other additives to the calcium carbonate 
slurry obtained from the carbonating tower and heating to 800 C for one hour with recirculation.The fineness 
of the grain, as well as the crystal form (aragonite, calcite), is controlled by temperature, concentration of 
reactants and time.

The product after testing is packed in polythene bags for marketing.Depending on the chemical composition 
of the milk of lime used and on the purifying stages during production, technical as well as foodstuff and 
pharmaceutical grades can be produced.

The manufacturing steps would be as follows:

  Calcination of Limestone into Calcium Oxide and carbon dioxide. The calcinations are 
carried out at temperatures in excess of 1000oC. Generally natural gas is used for carrying 
out the calcination. This ensures purity of the output. 

  The calcium oxide is then slaked with water to produce calcium hydroxide or milk of lime.

 Following total carbonation, a suspension of calcium carbonate (CaCO3) results. This 
suspension is then filtered and a cake comprising 50% - 60% solid matter (depending on 
particle diameter) is obtained. This filter cake is then dried and subsequently de-agglomerated 
in grinders. 

 The fineness of the grain, as well as the crystal form (aragonite, calcite), is controlled by 
temperature, concentration of reactants and time.

 Depending on the chemical composition of the milk of lime used and on the purifying 
stages during production, technical as well as foodstuff and pharmaceutical grades can be 
produced.

 Ultrafine PCC grades are reacted with fatty acids prior to filtration i.e. when still in the 
suspension stage to produce coated or activated calcium chloride (ACC).
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Plant& Machinery

 Mechanical crushers for breaking limestone

 Vibratory screens 

 Conveyor systems for feeding kiln

 Natural gas fired PFRK kiln for calcining limestone into quicklime and carbon dioxide.

 Coolers to cool the lime for further handling

 Lime slaking plant for hydrating quicklime produced by calcination of limestone

 Lime storage tanks
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 Filtration systems for  lime

 Carbonation tanks for converting hydrated lime to calcium carbonate suspension

 Coating tanks for coating PCC with fatty acids if ACC is produced

 Filtration system to separate PCC from suspension

 Equipment for drying PCC 

 Grinding mill for PCC

 Storage silos for final products 

 ESPs, Gas scrubbers and other equipment for treatment of effluents 
The specific equipment would vary depending on the technology provider.

Handling and Storage

PCC is generally packed into paper or polythene/HDPE bags. Depending on the needs of the customer 
they can also be transported in bulk carriers. As far as possible, PCC should not be exposed to harsh 
acidic environments during storage and transportation as it is chemically reactive with acids. Special grades 
of calcium carbonate for use in pharmaceuticals, etc. may require extra precautions during storage and 
transportation. 

Standards & Compliances

The general standards required are;

 Process certification ISO9001: 2000

 ISO 14001- Environmental Management system certification

 ASTM D 1199-86 (2008) for using fillers Paints industry

 ALSI/NISO Z 39.48 for using fillers for paper industry

 US FCC compliances for food industry
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Investment Opportunity - Profile Summary
Manufacturing – Fibreglass Doors, Windows &, Profiles
(Cost Basis: Bahrain)

 

Product 
Specifications

Manufacture of Precipitated Calcium Carbonate and Activated Calcium 
Carbonate in 

Technical grades for industrial use in paper, paints, plastics, rubber, etc.

 In pharmaceutical and food grade 

Operation

The manufacturing steps would be as follows:

 Calcination of Limestone into Calcium Oxide and carbon dioxide. The calcinations 
are carried out at temperatures in excess of 1000oC. Generally natural gas is used for 
carrying out the calcination. This ensures purity of the output. 

 The calcium oxide is then slaked with water to produce calcium hydroxide or milk of 
lime.

  The milk of lime is purified and carbonated with the carbon dioxide released from 
the calcination process 

 Following total carbonation, a suspension of CaCO3 results. This suspension is 
then filtered and a cake comprising 50% - 60% solid matter (depending on particle 
diameter) is obtained. This filter cake is then dried and subsequently de-agglomerated 
in grinders. 

 The fineness of the grain, as well as the crystal form (aragonite, calcite), is controlled 
by temperature, concentration of reactants and time.

 Depending on the chemical composition of the milk of lime used and on the pu-
rifying stages during production, technical as well as foodstuff and pharmaceutical 
grades can be produced.

 Ultrafine PCC grades are reacted with fatty acids prior to filtration i.e. when still in 
the suspension stage to produce coated or activated calcium chloride (ACC).

 Testing and packing the final product for dispatch

Production
Output/Year 36,000 tons per annum
Shifts 3 shifts per day
Operating days/Year 300 days /Year

Environmental aspects
The production of PCC and ACC does not carry any major environmental hazard. Any water from the plant, 
if discharged, has to be treated and neutralized before discharge.  Flue gases from the kiln, after heat and 
carbon dioxide recovery should be scrubbed before being released to the atmosphere. ESPs and other 
filtration systems should also be installed to reduce emissions of particulate matter. Any specific environmental 
regulations applicable locally have also to be followed. During storage and transportation of the final product, 
it should be ensured that there is minimal spillage.    
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Marketing

Geographic Area B2B market to end user industries 
Application Oil and gas industry as a an additive to drilling fluids 

as a formation-bridging and filter-cake-sealing agent 
and to control down hole pressure 

Rubber industry as a filler material for various items

In the paper industry as a filling and coating agent

In the paint industry as a extender

In the plastics and PVC industry as a filler, for coat-
ing

In adhesives and sealants

Ceramics and glazing applications

Pharmaceutical industry

In manufacture of toiletries

As a food additive and preservative
Local Market size 5%

Export Market size 95%

Technology

Type Inorganic chemical manufacture

 Description Although the chemical processes involved in the pro-
duction of PCC and ACC are well understood, strin-
gent monitoring and control of process parameters 
like temperature, pH, process time, etc. are essential 
for obtaining the right particle sizes required for vari-
ous applications. Therefore a tie up with an established 
manufacturer or experienced technology provider is 
recommended to ensure quality of the end product.

Raw Materials

Local
Imported 100% (available in GCC mainly Oman and in Egypt)

Utilities

Electricity 3000 KVA or 12.655 Mil KWh

Water 5500 litres per hour.
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Manpower

Total 42

Production 38

Administration 4

Investment

Cost Item USD Million
Total 5.52

Installed Equipment 1.80

Civil/Building 1.78

Pre-production Costs 0.51

Finance cost &Working Capital 
margin

1.43

Construction Period 12 months

Profitability Viability Indicators

Project IRR 21.4%

Payback period 4.5 Yrs

NPV@15% USD 3.98 Mil

Cash flow (Year 3) USD 2.56 Mil

Operating Profit (Year 3) USD 2.26 Mil
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 PRODUCTION OF PLASTIC RESIN 
LUBRICANTS AND WAXES
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Introduction and Applications

Additives are used in plastic materials to improve 
its melting and moulding properties. Additives 
are also used to improve the strength, stability, 
chemical resistance and weathering properties 
of plastic products. Additives can be divided into 
two groups of process additives and functional 
additives. Process additives fall into two camps, 
stabilizers and processing aids. Plastic resin 
Lubricants & waxes are Processing aids. Plastic 
products cannot be mass-produced without 
the addition of such lubricants or waxes. Rigid 
PVC cannot be processed without stabilizers 
and lubricants. Polyethylene, polypropylene, 
polystyrene, and nylon require antioxidants or their 
molecular structure decomposes rapidly during 
moulding.

All lubricant additives results in a decrease in friction. Lubricants are added in small amount in solid, powder 
or liquid form to all plastic materials. Lubricants aid in processing by reducing the material’s viscosity. They 
also assist in the formation of smooth high gloss appearance on the moulded part. The concentration of 
lubricants range between 0.5% and 1%, depending on the processing equipment and the appearance 
requirements of the final article. Lubricants are essential due to the high thermal stress caused by the shearing 
action which can lead to degradation, discoloration, and carbonization of the plastics. Lubricants reduce 
the internal and external friction of the plastics melt as it passes through the narrow slots, channels, and 
dies in the process equipment. The addition of lubricants allows for greater productivity because it reduces 
the damaging effects of increased shear rates and melts temperatures. Lubricants are generally organic 
compounds and fall into four categories: stearates, fatty acids, hydrocarbon waxes, and low molecular 
weight polyethylene. The effectiveness of any lubricants is its ability to be dispersed and absorbed into the 
molecular structure of the plastic. The rate of absorption is governed by the solubility of the lubricant.  A 
plastic resin lubricant and waxes manufacturer would cater to polymer compound manufacturers, moulders 
and extruders of polymer products, as lubricants are raw material products for the compounding/moulding/
extrusion process. Plastic Resin Lubricants and waxes are used in a wide variety of polymers. 

A major portion of all internal lubricants are used in processing PVC. In moulding and other processing 
operations, both internal and external are used. External lubricants may be mixed with the resin or applied 
to the surface of the processing equipment. The polymer is not the sole factor that dictates lubricant choice. 
An extremely important consideration in the selection is the interaction between the lubricant and other 
additives in the formulation. Heat stabilizers most frequently used in PVC formulations, fillers, and impact 
modifiers may strongly influence the effectiveness of the lubricant.

Plastic resins lubricants and waxes may be classified as either

 Internal lubricants 
 External lubricants

 External and internal lubricants
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Internal Lubricants: These lubricants are always 
incorporated into the resin mix. Internal lubricants are 
normally polar molecules. They are usually fatty acids, 
fatty acid esters or metal esters of fatty acids and are 
very compatible with the polymer. They lower melt 
viscosity, reduce internal friction and promote fusion. 
Internal lubricants reduce shear stress between 
individual resin molecules and the melt viscosity.

External Lubricants: External lubricants are 
normally non-polar molecules or alkanes. They are 
usually paraffin waxes, mineral oils or polyethylene. 
Some stabilizers have oils that carry active ingredients 
such as external lubricants. External lubricants 
are normally incompatible with the polymer. They 
help the polymer slip over the hot melt surfaces of 
the dies, barrels and screws without sticking and 
contribute to the gloss on the end product surface. 
External lubricants may also be called release agents, 
mould release agents, abherents, parting agents, 
anti-blocking agents and slip aids depending on their 
functional applications. External Lubricants provide 
good release from metal surfaces and lubricate 
between the individual PVC particles and the metal 
surface. They reduce stress at a macroscopic level, 
e.g. between resin particles and polymer metal 
surfaces

External & Internal Lubricants: These are hard to define because they have chemical groups (polar and 
non-polar) of both lubricant types. In general, they have long hydrocarbon chains, along with amide, alcohol, 
acids and ester groups. Common types used are fatty acid amides and oxidized polyethylenes. Some of 
these materials will lubricate as an external lubricant before melting and as internal lubricants after melting. 
Others will do the reverse. Each of these lubricants should be characterized for its type of lubrication in a 
given compound. The purpose of lubrication is to achieve the full properties of polymer and a melt that will 
extrude or mould without problems, at an economical cost. External/Internal Lubricants provide both external 
and internal lubrication depending on the combination of chemical groups contained.

Plastic resin lubricants & waxes can also be classified according to their general application 
areas. Some of these application areas are summarised below:

Fatty acids and alcohols- are used as internal lubricants and for parting films. These have high usage in fibre 
spinning. These chemicals contain a hydro carbon chain with a polar end group. The most widely used fatty 
acid is stearic acid. The acid is almost always used in flexible PVC where it functions as an external lubricant.

Fatty acid amides- used as internal lubricants with some external lubricant effects. These are used for 
processing Acrylonitrile-Butadiene-Styrene, Alkyd Resins, Amino Resins, Epoxy Resins, Phenolic Resins, 
Polyacetal, Polyamide Resins, Polybutylene, High density Polyethylene, Linear Low density Polyethylene, 
Low density Polyethylene, Polyethylene Terephthalate, Polypropylene, Polystyrene, Polyvinyl Chloride, etc. 
Ethylene bis-stearamide is the most commonly used fatty amide. 

Fatty acid esters- used as internal lubricants. They have good flow and metal release properties. They are 
generally used in processing Acrylic Resins, Acrylonitrile-Butadiene-Styrene, Amino Resins, Epoxy Resins, 
Phenolic Resins,High density Polyethylene, Linear Low density Polyethylene, Low density Polyethylene, 
Polystyrene, Polyvinyl Chloride, Unsaturated Polyesters, etc. Processing techniques which require good flow 
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properties (e.g. injection moulding, blow moulding 
and calendaring) employ fatty acid esters have been 
gaining in popularity because of their low toxicity, 
flexibility in processing, and their ability to produce 
high clarity products. 

Metallic Soaps-used as internal lubricants, heat 
stabilisers for some resins, and may be used 
for mold release. These are used for processing 
Acrylonitrile-Butadiene-Styrene, Alkyd Resins, Amino 
Resins, Epoxy Resins, Phenolic Resins, High density 
Polyethylene, Linear Low density Polyethylene, Low 
density Polyethylene, Polypropylene, Polystyrene, 
Polyvinyl Chloride, Unsaturated Polyesters, etc. The 
metallic soaps are the highest volume lubricants 
for plastics processing. These additives are almost 
exclusively metal stearates which provide either a 
polar centre or polar end group depending on the 
valence of the metal. These chemicals also act as 
heat stabilisers for PVC in addition to their functions 
as lubricants. Calcium stearate is the most popular 
and may be used for calendaring, blow moulding, 
extrusion and injection moulding. Other metal 
stearates including the barium, cadmium and lead 
soaps have poor dispensability but act as auxiliary 
heat stabilisers. 

Paraffin Waxes-These are used for processing Phenolic Resins, Polybutylene, Polyphenylene Oxide, 
Polyvinyl Chloride, etc. The waxes with carbon chain lengths of about 40 are external lubricants which act to 
delay fusion and reduce viscosity during internal fusion. They reduce friction between polymer metal surfaces, 
act as mould release agents, and in some cases, may promote slip between polymer-polymer surfaces. The 
petroleum based waxes are considered to be non toxic and many grades are sanctioned by FDA for food 
contact plastics. 

Polyethylene Waxes -These are external lubricants, having low molecular weight long chain hydrocarbons. 
Both oxidized and unoxidised forms are used. They are used for processing Polyvinyl Chloride.

Other Synthetic Polymers- These are mainly silicones and fluoropolymers. They reduce frictional coefficients 
of moulded parts, and may be used as films for mould release. They are used for processing Epoxy Resins, 
Fluoropolymers, Phenolic Resins, Polyacetal, Polyamide Resins, High density Polyethylene, Linear Low density 
Polyethylene, Low density Polyethylene, Polyethylene Terephthalate, PolyphenyleneSulfide, Polypropylene, 
Polystyrene, Polyurethane, Unsaturated Polyesters, etc. These may provide anti blocking properties as well 
as lubrication and mould release.

Inorganic Lubricants:  These are generally applied topically to mould or polymer surfaces. They are used for 
processing Amino Resins, Epoxy Resins, Polyamide Resins, Polycarbonate, High density Polyethylene, Linear 
Low density Polyethylene, Low density Polyethylene, Polyethylene Terephthalate, PolyphenyleneSulfide, 
Polypropylene, Polystyrene, Polyurethane, Polyvinyl Chloride, Unsaturated Polyesters, etc. The inorganic 
lubricants act largely as mould release and anti-blocking agents. Talc, silica and mica along with various 
silicates are commonly used.
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The project contemplated here is to set up facilities for the blending of plastic resin lubricants and waxes in 
various formulations with annual installed capacity of 3,600 tons per annum. The project envisages blending 
of solid and liquid lubricants and waxes. No facilities for making the lubricants and waxes in the form of sheet 
or film will be set up. The choice of the operating technology will depend on the technology provider. 

Project Classification :  Additives; Plastics Sector

Construction   : 12 Months

Production (Years)  : 10 Years

Finacial Summary
INVESTMENT COST PERFORMANCE 

INDICATORS (3rd year)
RATIOS

USD Mil USD Mil
Fixed Investment 1.75 Sales 9.38 Project IRR 30.4%
Pre-Production 
Expenditure

            
0.11 Cost of Production 7.91

NPV @15% 
(USD Mn) 2.11

Interest & Working-
Capital Margin 0.91 Depreciation 0.35 ROI (avg.) 28.1%

 Interest 0.06 Manpower (Nos) 26
Total Investment 2.77 Net Profit 1.06

Project Summary
Plastic resin lubricants and waxes can be marketed to the 
various polymer compound manufacturers, moulders and 
extruders of polymer products. A plastic resin lubricant and 
wax manufacturer would cater to polymer compounders, 
moulders and extruders of various polymer products as 
lubricants and waxes are raw materials for the compounding/
moulding/extrusion process.

The technology for the manufacture of plastic resin lubricants 
and waxes essentially lies in identifying the various formulations of the basic chemicals to render the lubricants 
and waxes suitable for production and production process for the final polymer product.  While the technology 
for manufacturing lubricants and waxes is well established, the quality of the product and its suitability for 
a particular application would depend on the process parameters and specific formulations used. Many of 
these formulations are proprietary. Therefore, a tie-up for technology with an experienced technology provider 
through a contract/license arrangement would be important as this would give quick access to the requisite 
technology and market.

The demand for plastic resin lubricants and waxes is essentially a derived demand from polymer moulded 
and extruded products, as these lubricants are a raw material the final polymer moulding/extrusion process. 
With the growth in demand for polymer products, in industrial as well as consumer segment, the demand 
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for suitable lubricants and waxes is expected to be healthy in the short and medium term. According to a 
study carried out by BCC Research in 2010, the global demand for processing aids in the plastics industry, a 
category which includes plastic resin lubricants and waxes, is projected to grow at a CAGR of 4.2% till 2014. 

Currently, there are no manufacturing facilities for plastic resin lubricants and waxes in Bahrain. The Kingdom 
has identified plastic manufacturing as thrust area for investment in view of the high growth rate in this sector 
and availability of raw materials in the Middle East. Plastic resin lubricants and waxes being indispensible for 
plastic processing, there is an excellent opportunity to market these products locally, in the GCC area and 
globally as well. 

Technology
Although the general principles of making lubricants and waxes are well known, stringent monitoring and 
control of process parameters are essential for obtaining the right quality to ensure acceptability in the market. 
Besides, it would be important to identify the right formulations required to achieve the right specifications 
in the products. Therefore a tie up with an established manufacturer or experienced technology provider is 
recommended.

Technology providers
The essential factors for successful production of plastic resin lubricants and waxes, as mentioned above are 
process parameter controls and access to knowledge of the right formulations to obtain the right product 
specifications. There are several reliable technology providers for the process. 

Some of the well players in the field are

 Akzo Nobel N.V. of Holland

 OMNOVA Solutions Inc. of USA

 Rhodia of France

 Inolex Chemical Company of USA

 PMC Biogenix, Inc. of USA

 Ferro corporation of USA

 Dow Corning Corporation of USA /The Dow Chemical Company of USA

 Honeywell International Inc. of USA

 BASF of Germany

 Struktol Company of America, USA

 Chemtura Inc. of USA

 Rohm and Haas Company of USA (a subsidiary of The Dow Chemical Company, USA)

 Baerlocher of Germany
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The above could be suppliers for the process technology as also for financial and other kinds of 
participation. 

Floor space requirements
For a production capacity of 3600 TPA of lubricants & waxes, a factory space of around 1500 sq m would be 
required and land space of 2000 Sq.mt for additional storage handling and office.

Raw material and other inputs
The basic chemicals used are a variety of organics Fatty acids and alcohols, Fatty acid amides, Fatty acid 
esters, Metallic soaps, Paraffin waxes, Polyethylene waxes, other synthetic polymerics and inorganic chemicals 
likemolybdenum disulphide, graphite, etc.These would be blended in the right compositions to meet the 
required specific functional and performance parameters. Appropriate formulations for various application 
areas would be provided by the technology supplier.

Manpower & Utilities
For a 3,600 ton annual capacity, manpower required 
would be around 26 people. Of these, about 6 
would be specially trained engineers. The unit 
would require a connected electrical power load of 
500KVA or 1.054 Mil KWh and its circulating water 
consumption would be about 500 litres per hour.

Process of Manufacture
Plastic resin lubricant and wax manufacture entails 
primarily blending of a variety of organic or inorganic 
chemical ingredients in certain proportions to 
create a specific formulation. The basic chemical 
ingredients used are either extracted from natural 
sources or synthesized from petroleum or other 
sources, through a series of complex reactions. The 
present unit does not contemplate manufacture of 
these   basic chemical ingredients, but their blending 
in specific compositions to produce plastic resin lubricants and waxes with required properties. 

The manufacturing process involves the mixing of chemicals, to produce blended solids or liquids or solids dissolved in 
liquids.  The manufacturing process could vary with the basic ingredients being used and the composition of the final 
product. An outline of the manufacturing process would be as under;

Incoming raw materials are stored in silos or tanks. Storage must be under appropriate conditions especially with regard 
to ambient moisture and temperature if raw materials are hygroscopic or heat sensitive. Material handling and storage 
system should be engineered to ensure that raw materials do not undergo any deterioration during storage. 

Incoming raw materials are checked for quality
All hygroscopic materials used in the process are dried in suitable dehumidifying systems if high moisture is a 
process constraint. Equipment and procedures should be such as to eliminate moisture-related quality issues 
while economising energy for dehumidification. 
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Materials are sent by a conveying system to devices which weigh out or measure the ingredients to be mixed 
in the right quantities as per formulations used. The system would be gravimetric or volumetric depending 
on whether solids or liquids are to be blended and for the sake of precision is normally microprocessor 
controlled. The conveying of raw material is done pneumatically, or in case of liquids, pumped through pipes. 

After the ingredients have been measured out, they are conveyed to the blending section for mixing. Depending 
on the chemicals used in blending, there could be a variety of processes adopted during blending. These 
could include ;

 Dry blending of solids or powders

 Blending of liquids/solids in liquids

 Emulsification

 Colloidal suspension

 Homogenization/dispersion/centrifuging

 Treatment with steam under high/low pressure or by heating. 

All or some of the above mentioned processes are used to create the blend as required. All the processes used 
during the blending are carried out on appropriate equipment. During the blending, all relevant process parameters 
are monitored to ensure the right product specifications. Generally, microprocessor controlled systems are used for 
blending. The mixing chamber should be totally enclosed, ensuring that all ingredients are accounted for. Electronic 
sensors are isolated from elevated temperatures, if any, to prevent premature failure or generation of erroneous data 
that results in diminished mixing accuracy. Once blending is completed, the blender is unloaded, and the final plastic 
resin lubricant or wax goes through an end of process QC testing before being filled into containers and dispatched to 
customers. Packing is generally carried out on automatic filling and packing machines.  

Plant & Machinery
The main equipments required for the production process consist of  
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 Material handling and storage systems like vacuum unloading, silos, bins, tanks, pumps, 
dust collectors, conveying controls and inventory monitoring systems

 Microprocessor controlled gravimetric/volumetric with associated material bin flow induc-
ers, augurs, electronic sensors, etc.

 High speed mixers for dry blending of solids/powders

 Microprocessor controlled equipment for mixing liquids/solids in liquids including emulsifi-
cation equipment, homogenisation, dispersing and centrifuging equipment, etc. 

 Liquid and vacuum pumps

 Air compressor

 Dryers/dehumidifiers, if necessary, with heating and desiccant systems and process control 
equipment and systems for regenerating desiccants 

 In plant conveying systems for carrying material between various processing stations with 
associated vacuum/liquid pumping  systems

 Automatic Filling and packing equipment

 Integrated process Control systems for the entire plant with real time data capabilities

 Laboratory and testing equipment

 The specific equipment would vary depending on the technology provider.

Handling and Storage
Plastic resin lubricants and waxes are generally packed into paper or polythene/HDPE containers as per the 
customers’ requirements. As far as possible, plastic resin lubricants and waxes should not be exposed to 
harsh environments during storage and transportation. Plastic resin lubricants and waxes should also not 
be stored in high humidity environments or exposed to high temperature or open flame. Some of the raw 
materials used in the production process may be inflammable or may be harmful if ingested. Such materials 



95

2012
Industrial Investm

ent O
pportunities in the Kingdom

 of Bahrain

Industrial Investment Opportunities

should be handled with caution. Special grades for food and medical purposes, etc. may require additional 
precautions during storage and transportation.

Standards & Compliances

The general standards required are:

 Process certification ISO9001: 2000

 ISO 14001- Environmental Management system certification

 ASTM and ASME standards

 US FDA and FCC compliances for food grade and medical purposes

 CONEG

 California Proposition 65

Environmental aspects
Plastic resin lubricants and waxes do not carry any major environmental hazard. Any specific environmental 
regulations applicable locally have also to be followed. However RoHS standards as applicable have to be 
followed. Some of the chemicals/heavy metals present in the metallic soaps or other lubricants may be 
injurious if ingested and appropriate care must be taken while handling these or during disposal of waste from 
the manufacturing process. During handling and storage of lubricants and waxes, in plant conveying, fines 
could be generated and these have to be collected and disposed after proper treatment.
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Product 
Specifications

Manufacture of various grades and formulations of plastic resin lubricants and waxes 
for use in compounding various polymers for use in moulding and extrusion of polymer 
products. 

Operation

 Incoming raw materials are stored in silos or tanks. Material handling 
and storage system should be engineered to ensure that raw materials 
do not undergo any deterioration during storage. 

 Incoming raw materials are checked for quality

All hygroscopic materials used in the process are dried in suitable dehu-
midifying systems if high moisture is a process constraint. 

 Materials are sent by a conveying system to devices which weigh 
out or measure the ingredients to be mixed in the right quantities as 
per formulations used. The system would be gravimetric or volumetric 
depending on whether solids or liquids are to be blended

 After the ingredients have been measured out, they are conveyed to 
the blending section for mixing. Depending on the chemicals used in 
blending, there could be a variety of processes adopted during blend-
ing. These could include 

 Dry blending of solids or powders

 Blending of liquids/solids in liquids

 Emulsification

 Colloidal suspension

 Homogenization/dispersion/centrifuging

 Treatment with steam under high/low pressure or by heating. 

 All or some of the above mentioned processes are used to create the 
blend as required. All the processes used during the blending are car-
ried out on appropriate equipment. 

 Once blending is completed, the blender is unloaded, and the final 
plastic resin lubricant or wax goes through an end of process QC test-
ing.

 The lubricants are then packed into containers and dispatched to 
customers.  

Production

Output/Year 3,600 tons per annum
Shifts 1 shift per day- 12 Hrs
Operating days/Year 300 days /Year

 
Investment Opportunity - Profile Summary
Manufacturing – Plastic Resin Lubricants and Waxes 
(Cost Basis: Bahrain)
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Marketing

Geographic Area B2B market to end user industries

Application
In manufacture of a wide variety of polymer 
compounds and moulded/ extruded polymer products 
for industrial and consumer use including food and 
medical purposes.

Local Market size 15%
Export Market size 85%

Technology

Type Plastic resin lubricants and waxes 

Description 

The technology for the manufacture of plastic resin 
lubricants and waxes essentially lies in identifying the 
various formulations of the basic chemicals to render 
the lubricants and waxes suitable for production and 
production process for the final polymer product.  While 
the technology for manufacturing lubricants and waxes 
is well established, the quality of the product and its suit-
ability for a particular application would depend on the 
process parameters and formulations used. Therefore, 
a tie-up for technology with an experienced technology 
provider through a contract/license arrangement would 
be important as this would give quick access to the req-
uisite technology and market.

Raw Materials
Local 10%
Imported 90% 

Utilities
Electricity 500 KVA or 1.054 Mil KWh
Water 500 litres per hour.

Manpower
Total 26
Production& Logistics 21
Administration& marketing 5

Investment

Cost Item USD Million
Total 2.77
Installed Equipment 1.11
Civil/Building 0.64
Pre-production Costs 0.11
Finance cost & Working Capital 
margin 0.91

Construction Period 12 months

Profitability Viability Indicators
Project IRR 30.4%
Payback period 4 Yrs
NPV@15% USD 2.11 Mil
Cash flow (Year 3) USD 0.99 Mil
Operating Profit (Year 3) USD 1.47 Mil
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INDUSTRIAL OPPORTUNITIES 
IN METAL SECTOR

MANUFACTURING OF WELDED 
STEEL PIPES
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Introduction and Applications

A steel pipe is a rigid tubular section or hollow cylinder, usually but not necessarily of circular cross-section, 
made of steel, used mainly to convey substances which can flow — liquids and gases, slurries, powders, 
masses of small solids. It can also be used for structural applications since hollow pipes possess superior 
mechanical strength per unit weight than solid members.Pipes of all types and sizes are a critical component 
in building, construction, chemical, energy, and other industrial applications.The building & construction 
industries and the oil & gas sector constitute the major markets for pipes.

A variety of materials could be used to manufacture pipes. However steel offers incomparable advantages 
in terms of strength to weight ratio and cost economy. Hence for most application areas, steel pipes have 
become the preferred choice, unless the fluid or slurry being conveyed chemically reacts with the steel and 
corrodes it.

The principal advantages of steel pipes are strength and flexibility, ability to withstand high temperatures and 
direct heat without deformation, consistent mechanical and physical properties over a wide temperature 
range, ability to withstand high operating pressures, ability to withstand vibrations and shocks, high-flow 
capacity, leak resistance, excellent durability and maintenance free life cycle, reliability, versatility and 
economy. They can also be fabricated into free standing/load bearing structures, and are easytoinstall, 
maintain, operate and connect,

Steel pipes can be classified by the material of construction. There are three commonly used steel grades:

 Mild Carbon steel- It is an iron-based, malleable alloy metal that contains carbon and 
manganese. It is strong, durable andwell suited for making pipes and pipe fittings.

 Galvanized steel- It is steel coated with a zinc layer to provide resistance to corrosion and 
rust thereby making it highly preferred in making pipes and pipeline fittings.

 Stainless Steel-It is a steel alloy with a minimum of 10.5% to11% chromium content by 
mass. Stainless steel does not readily corrode, rust or stain with water.
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Apart from the material of construction, steel pipes could be coated or uncoated depending on application 
areas. Various paints and protective coatings are available such as, Fusion Bond Epoxy, Coal Tar Epoxy, Zinc, 
Organic, etc.

Steel pipes can also be classified according to their method of fabrication. Commonly used commercial 
fabrication methods can be divided into two groups, those that use fusion welding and those that use metal 
drawing methods:

Metal Drawing Methods

 Seamless Pipes-These are formed by drawing a solid billet over a mandrel with piercing rod 
to create the hollow shell.

 Extrusion-Extrusion is a process used to create a fixed, cross-sectional profile wherein a solid 
billet is pushed or drawn through a die of the desired cross-section.

Fusion Welding Methods:  In these processes, the steel strip is first mechanically formed to the shape and size 
of the pipe and thereafter fusion welded.Commonly used fusion welding methods are 

 Arc welding or shielded arc welding is a type of welding that uses a welding power supply to 
create an electric arc between an electrode and the base material to melt the metals at the 
welding point. 

 Submerged Arc Welding (SAW) - This is a variant of the Shielded Arc welding process where-
in the arc and the molten metal are shielded or submerged by a blanket of granular, fusible flux 
material on the work consisting of lime, silica, manganese oxide, calcium fluoride, and other 
compounds. Pipes fabricated by SAW process are either Longitudinal Submerged Arc Weld-
ed (LSAW) or Helical Submerged Arc Welded (HSAW)

 Oxy-fuel welding (commonly called oxyacetylene welding or gas welding) is a process that 
uses fuel gases and oxygen to weld metals.

 Electric resistance welding (ERW). ERWrefers to a group of welding processes such as spot 
and seam welding that produce c oalescence of faying metal surfaces through the application 
of a combination of heat and pressure. The heat to form the weld is generated by the electrical 
resistance of the material to the passage of a high amperage electric current (100-100,000A) 
through it. The pressure comes from rolls that apply circumferential pressure to the section 
and squeeze it into its finished shape. A forged weld is thus created. There are two types of 
resistance welding, traditional or rotary wheel contact welding, and high frequency welding.

The most commonly employed commercial fusion welding processes for fabrication of pipes are the SAW 
processes (i.e. LSAW and HSAW), and the ERW process. However, LSAW and HSAW are used only for 
manufacturing large diameter pipes typically over 400 mm. For pipe diameters in the range of 10mm to 
150mm, the most suitable process is the High Frequency welding process, both in terms of economy and 
flexibility. Other fabrication methods as mentioned above are not suitable for the large scale production of steel 
pipes in the sizes and application areas proposed. 

Welded Steel pipes by virtue of their mechanical properties and versatility, have a very wide range of 
applications in diverse areas includingPlumbing for residential and commercial buildings as well as industrial 
construction, Municipal water supply systems, Pipelines transporting gas or liquid over long distances, 
Scaffolding for construction, Structural steel, as components in mechanical systems such as Rollers in 
conveyor belts, compactors, casings for concrete pilings used in construction projects, High temperature or 
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pressure manufacturing processes, in well casing, in Oil refinery equipment and in supply pipelines, Delivery 
of fluids, either gaseous or liquid, in a process plant from one point to another point in the process, Delivery 
of bulk solids, in a food or process plant from one point to another point in the process.

ERW steel pipes would find their primary usage in 

 Transport of oil and gas and other fluids

 Water supply and sewage disposal systems

 Plumbing and water distribution systems in all kinds of residential, commercial and industrial 
construction

Apart from the above uses, they also find extensive use in aviation, automobiles, light and heavy 
industry, etc. 
The project contemplated here is to set up manufacturing facilities for 50,000 tons per annum of Electrical 
Resistance Welded mild carbon steel or galvanized steel pipes, with or without external coating, for a variety 
of applications. The choice of the operating technology will depend on the technology provider. 

Project Classification:   Welded Steel pipe sector

Construction :   18 Months

Production (Years):   10 Years

Financial Summary
INVESTMENT COST PERFORMANCE 

INDICATORS (3rd year)
RATIOS

USD Mil USD Mil
Fixed Investment 18.61 Sales 106.92 Project IRR 21.9%
Pre-Production 
Expenditure 6.86

Cost of Produc-
tion 95.25

NPV @15% 
(USD Mn) 12.25

Interest & Work-
ingCapital Margin 1.43 Depreciation 3.00 ROI (avg.) 24.9%

 Interest  0.60 Manpower (Nos) 90
Total Investment 26.56 Net Profit 8.07

Project Summary

Welded steel pipes with diameters in the range of 10-150 mm can be marketed to customers in the building 
construction, oil and gas, and municipal services sector. These products can also be sold through distributors/
wholesalers/ retailers to house owners, building contractors and other users for new construction or for 
replacement/renovation. 

With the growth of the construction, water supply, other municipal services, and oil and gas sectors, the 
demand for the demand for ERW pipes has been rising sharply in the recent past and this demand will 
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continue to remain robust in future. 

According to a report prepared by Global Industry 
Analysts, Inc. in 2011, the global market for pipes 
is expected to reach $152 billion by 2017. Analysts 
foresee a steady growth within the market and 
the demand for pipes is clearly seen from the 
construction, water supply and municipal services, 
oil & gas, mechanical engineering, automotive 
engineering, etc. 

The Kingdom of Bahrain is the only GCC country 
without a welded steel pipe plant. The Kingdom 
presently imports its entire requirement from other 
GCC countries and from the international market. 
There is substantial local demand for welded steel pipes for water supply, other municipal services, oil and 
gas sector, plumbing for residential, commercial and industrial construction, and general construction and 
engineering purposes. Besides, there is also a substantial demand for these products in the GCC region as 
well as globally. Raw materials are easily available from within the GCC region. Against this backdrop, thereis 
an excellent market opportunity for ERW pipes, not only in the GCC area but globally.  

Technology

While the general operating principles for an ERW pipe plant are well established, the quality of the products 
would depend on the actual process parameters and the equipment used. Also certain processes in the 
manufacturing could be patented or proprietary technology. Therefore, it would be essential to secure a 
tie-up for technology with an experienced technology provider/ manufacturer through a contract/license 
arrangement. Moreover technology in this area is still evolving and appropriate technology choices with an 
option of up-gradation of process know how would be recommended. 

Manufacturing equipment should be sourced from well established manufacturers to assure product quality. 

Technology providers/suppliers
Globally, there are several reliable manufacturers and technology providers for the contemplated products. 
Some of the well-known players in this sector are

 Sandvik AB of Sweden

 JFE Steel Corporation of Japan

 Tata Steel Europe, UK

 Nippon Steel Corporation of Japan

 Sumitomo Metal Industries Limited of Japan

 Hall Longmore of South Africa

 Choo Bee Metal Industries Berhad of Malaysia

 Melewar Industrial Group Berhad of Malaysia



103

2012
Industrial Investm

ent O
pportunities in the Kingdom

 of Bahrain

Industrial Investment Opportunities

 Northwest Pipe Company of USA

 OAO TMK of Russia

 Wheatland Tube Company of USA

The above could be approached for technological tie-ups. Additionally, other forms of participation could also 
be considered.

Floor space requirements
For an annual production capacity of 50000 tons per annum of ERW pipes a covered factory space of around 
22,000 sq m would be required and a total land area required would be around 33,000 sqm.

Raw material and other inputs
The input raw materials need to be sourced as per the specifications provided by the identified technology 
providers or users. The primary input material for the fabrication of ERW steel pipes would be mild steel HR 
coils. Other input materials would be welding consumables, zinc metal for galvanizing, materials for coating like 
Fusion Bond Epoxy, Coal Tar Epoxy, paints, etc., and miscellaneous consumables required for the production 
process.

Manpower & Utilities
For a 50,000 ton annual capacity, manpower required would be around 90 people. Of these, about 10 would 

be specially trained engineers. The unit would require a connected electrical power load of 7500 KVA  or 
21.092 Mil KWh and its water consumption would be about 5000 litres per hour.

Process of Manufacture
The general manufacturing process as such would comprise of 

 Slitting the master HR coils to the required width
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 Loading the slitted coils into the Coil Magazine and de-coiling the coils

 Pickling of the decoiled strips

 Edge Milling, 

 Forming the steel strip into an U shape and subsequently into a cylindrical shape 

  Welding

 Inside and outside weld scarfing or de-beading 

 In-line Ultrasonic testing of welded seams

 Seam Annealing

 Sizing, Cut-off and Bevelling

 Hydrostatic Testing and Final Ultrasonic Inspection

 Galvanizing

 Pipe Threading

 Painting/coating and finishing

 Final inspection 

 Packing or bundling for dispatch.
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Welded Steel pipes as already mentioned, can be fabricated by a variety of processes. Each of the fabrication 
processes has characteristics that define the type of products to be produced. In order to select the most 
efficient manufacturing process, the manufacturing team should consider several factors such as:

 Performance requirements

 Dimensions of the product 

 Production volume required

The primary production methods used to fabricate welded steel pipes are 

 Shielded Arc Welding

 Submerged Arc Welding and two variants LSAW and HSAW

 Traditional Electric Resistance welding or rotary wheel contact welding

 High frequency welding which may be either

Slitting the HR 
coils to the 
required width

In-line Ultrasonic 
testing of 
welded seams

Seam Annealing

Packing or 
bundling for 
dispatch

De-coiling in coil 
magazine & de-
coiling station   

Internal & 
external weld 
scarfing/ de-
beading

Sizing, Cut-off 
and Bevelling

Final inspection

Pickling &Edge 
Milling,

High Frequency 
Induction 
Welding

Hydrostatic 
Testing & Final 
Ultrasonic 
Inspection

Painting/coating 
and finishing

Steel Strip 
Lamination 
Inspection

Forming the 
steel strip into 
requisite profile

Galvanizing

Threading
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   High frequency contact welding 

   High frequency induction welding

As also mentioned above, the LSAW and HSAW welding processes are only feasible for large diameter pipes 
generally not less than 400 mm in diameter. For welded steel pipes with diameters in the range 10-150 mm, 
the most economic production method is by High Frequency Induction (HFI) Welding. We have therefore 
assumed that this welding process would be adopted.  

High-frequency Induction (HFI) welding is a welding process in which the heat source used to melt 
the joining surfaces is obtained from high-frequency 
(HF) alternating current (AC) resistance heating.

In HF induction welding, the weld current is transmitted 
to the material through a work coil in front of the weld 
point. The work coil does not contact the tube, and the 
electrical current is induced into the material through 
magnetic fields that surround the tube. HF induction 
welding eliminates contact marks and reduces the 
setup required when changing tube size. It also requires 
less maintenance than contact welding. 

High-frequency current has certain characteristics that 
make it useful for welding. In HFI welding processes, 
the joining surfaces are mechanically squeezed 
together after they are melted. This procedure helps produce a high-quality weld by squeezing out residual 
oxides and molten metal, which are detrimental to weld integrity. The removal of molten metal from the weld 
zone is beneficial because it eliminates the potentially harmful effects associated with cast structures, such as 
lower fracture toughness and poorer corrosion resistance. 

The tube-making incorporates the simplest method of controlling HF currents, that is, the generation of an 
edge “V.” High-frequency currents are supplied to the welding process or work piece by using an induction 
coil. The edge “V” is a series component of the circuit. Because of proximity and skin effects, current flow 
is concentrated across the full face width of the strip edges, resulting in controlled surface melting and 
subsequent welding. In this process, a coil of strip material is first formed into a longitudinal hollow on a forming 
mill. The two edges of the strip are then HFI welded and squeezed together to form a continuous welded 
seam. Materials that can be successfully HF welded into tube and pipe include carbon steels, stainless steels, 
aluminium, copper, brass, and titanium. Where necessary, a gas shield can be provided for reactive metals. 
Tube or pipe sizes fabricated by HF welding can generallyrange in size from 8 to 1220 mm. in diameter.
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High-frequency welding in general requires minimal heat input, produces a narrow heat-affected zone (HAZ), 
and results in improved weld properties. The weld process uses less heat input because high-frequency (150-
400 kHz) electromagnetic energy is used in conjunction with high pressure to join two materials. The material 
is joined under heat and pressure instead of melted together with a filler material. Controlling key welding 
process parameters, such as frequency, enables the control of time and temperature, resulting in a narrow 
HAZ and improved weld properties in the weld zone.

The strength of the weld zone in a HF welded pipe is near that of the parent material, whereas the strength of 
fusion weld zones is approximately 70 percent that of the parent material for typical steels. 

Other benefits of the HF welding process are: 

 With this process, producing pipes inline yields greater operational efficiencies when com-
pared to traditional hot rolling lines.

 The process can accommodate very high production rates.

 Through the control of key parameters such as time and temperature, one can produce sec-
tions that are straight as produced off the line.

 HFI ERW can help to eliminate the waste and inefficiencies inherent to fusion welding and the 
piece production processes of extrusion mills. 

The processing of Electric Resistance Welded (ERW) pipe begins as a coiled plate of steel with appropriate 
thickness and specific width to form a pipe that conforms to its relevant specification. For this purpose the 
master HR coil is first slitted by a coil slitting machine to pre- determined widths for various sizes of pipes. 
The slitted HR coils of required widths are then loaded to the coil magazine and de-coiling station. The coil is 
delivered to the centre of the de-coiler on a coil car which is operated by hydraulic motors on rails. The coil 
is loaded onto the de-coiler by means of a mandrel expanded by hydraulic power. A coil peeler flattens the 
leading edge of the coil so that it can be inserted into a pinch and leveller easily.A shear and a end welder cuts 
the leading and trailing edges of each coil at the same time and welds them together for continuous operation. 
The shearing is done by two shears, and welding is done by semiautomatic gas metal arc welding (GMAW) 
or gas tungsten arc welding (GTAW). The coil magazine allows continuous flow of strip to the weld fixture, 
enabling the line to run without interruption.

After the leaving the coil magazine and de-coiler station, the strip enters the pickling line.Before cold forming, 
hot-rolled steel is always descaled, most commonly in an operation known as pickling. Scale consists of thin 
layers of iron oxide crystals. These crystals can be dissolved by inorganic acids; normally, hot hydrochloric 
or sulphuric acid being used, In addition, inhibitors are added to the acid to protect the steel from being 
dissolved as well.

The pickling of hot-rolled strip is carried out in continuous pickle lines. The strip is pulled through three to 
five consecutive pickling tanks, at a constant speed. After the last acid tank, there are sections that rinse, 
neutralize, dry, inspect, and oil the strip.

After leaving the pickling line the strip enters the Edge miller. The edge miller, as its name implies, mills the 
edges of the slitted coil prior to forming and welding. Proper preparation of the edge of a metal strip before 
it enters the electric resistance welding tube mill is critical for the quality of the final product. Achieving a quality weld 
requires starting with good edges.On leaving the edge miller, the steel strip is inspected for lamination defects in order 
to ensure overall quality of the pipe. Edge Lamination and Strip Width Ultrasonic Inspection systems would be used to 
constantly monitor on-line the possible occurrence of such defects.

Thereafter, the steel strip enters the Forming machine. The slitted coils are initially cold formed into U shape 
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and after that into a cylindrical shape with open edges using a series of forming rolls.

After being formed into a cylindrical shape, the steel profile enters the High Frequency Induction Welding 
section, where the open edges of the profile are heated to the forging temperature through high-frequency, 
low-voltage, high current and press welded, under pressure provided by a set of forge rolls, making aperfect 
and strong weld without filler materials.After welding the pipe enters the de-beading or scarfing section where 
the weld flash both outside and inside (if required) is trimmed out using the carbide tools. The removal of the 
excess weld flash, results in higher corrosion resistance and improved fatigue life.

After de-beading/scarfing the pipe undergoes Seam Annealing. The welded portion and the heat affected 
zone are normalized and then cooled in an air cooling bed.Thereafter, the pipe is water quenched, and then 
is passed through sizing rolls for a slight reduction of the outer diameter producing desired accurate outside 
diameter of the pipes.Pipes are then cut to required lengths by a flying cut off disc/saw cutter. The pipe ends 
are then faced and bevelled by an end facer. 

For Galvanized pipes, the pipes are coated in zinc to improve corrosion resistance. The process starts by 
dipping the ERW Pipe in Hydrochloric acid to get rid of debris and any foreign substance that might have 
gathered on the pipe. The pipes are cleaned by water and dipped again in a mixture of ammonium chloride 
and Zinc Chloride (Flux) to improve the bond between steel and zinc coating. The pipes are then dipped in 
high-purity molten zinc and special care is taken that the zinc tank is at an appropriate temperature to ensure 
superior finish and consistent zinc coating on pipes. Pipes are thereafter placed in pressurized steam to 
remove any excess zinc that might have been deposited on the surface of the pipe. Pipes are then cleaned 
and sent for finishing.In the finishing section, the pipes are painted or coated if so required. They are then sent 
for final inspection before being bundled or packed for dispatch to customers. 

Plant & Machinery
The equipment required for production of HFI electrical resistance welded pipes would be  a Complete HFI 
electrical resistance welded pipe plant comprising

 Coil Slitting equipment

 Coil magazine and de-coiling station, with cutting shears and end welder

 Pickling lines 

 Edge milling equipment

 Forming equipment 

 High frequency induction welding machine  

 Weld scarfing or de-beading equipment

 Seam annealing equipment

 Sizing, Cut-off and Bevelling equipment

  Hot dip galvanizing line

 Pipe threading equipment

 Spray painting and coating equipment
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 Integrated process Control systems for the entire plant with real time data capabilities

Other ancillary equipment required would be

 Edge Lamination and Strip Width Ultrasonic Inspection systems

 In-line Ultrasonic testing of welded seams

 Hydrostatic Testing and Final Ultrasonic Inspection

 Other testing and laboratory equipment
The specific equipment would vary depending on the technology provider.

Some possible suppliers of equipment could be 

 Mannesmannmeer AG, Maschinen & Apatebau of Germany 

 Seuthe Hermer  of Germany

 Danieli of Italy 

 Paxson Machine Company of USA 

 Hugo Miebach GmbH of Germany,

 Linsinger Maschinenbau GmbH of Germany

 Krautkrämer of Germany 

Handling and Storage
ERW pipes are usually bundled together and covered in protective sheets with straps before shipment. The 
ends of the pipes would also be plugged with plastic caps/plugs to protect them from dust or dirt. They 
could also be shipped in wooden cases. During storage, handling or transport, they should not be subjected 
to excessive shocks. During storage, care should be taken to store the pipes away from excessive dirt or 
moisture, or harsh environments. Steel pipes should also not be exposed to strong inorganic acids or other 
chemicals that could react with the metal.  

Standards & Compliances

The general standards required are;

 Process certification ISO9001: 2000

 ISO 14001- Environmental Management system certification

Depending on the application areas of ERW steel pipes, specific compliances 
need to be followed, some of which are as follows;

 Requirements of the material specifications in terms of ASTM, ASME, ANSI and API 
standards
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 Performance specifications as required under ASTM, ASME, ANSI and API standards

 Any other applicable European standards/local standards

Environmental aspects
The production of ERW steel pipes does have any attendant major environmental hazard if proper effluent 
treatment measures are adopted. The primary hazard would be from metal working fluids which are used 
during the manufacturing process, which should be properly treated before discharge Storage and use of any 
paints or chemicals during manufacturing will have to comply with applicable RoHS regulations. Chemical 
solutions discharged during galvanizing and other coating processes if any should also be treated before 
release into the drainage system. All metallic scrap generated from the machining and other operations 
should be collected and recycled wherever possible. 

Any specific environmental or safety regulations applicable locally have also to be followed.

Product 
Specifications

Manufacture of ERW steel pipes, both plain and galvanized with outer diameters 
between 10-150 mm for use in

 Residential or office construction

 Industrial construction

 Water supply

 Sewage disposal

 Oil and Gas transportation

 Other engineering or structural purposes 

Investment Opportunity - Profile Summary
Manufacturing – ERW steel pipe manufacture 
(Cost Basis: Bahrain)
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Operation

The general manufacturing process would comprise of 

 Slitting the HR coils to the required width

 Loading the slitted coils into the Coil Magazine and de-coiling the 
coils  

 Pickling of the decoiled strips

 Edge Milling, 

 Steel Strip Lamination Inspection

 Forming the steel strip into an U shape and subsequently into a cylin-
drical shape

 Welding

 Inside and outside weld scarfing or de-beading 

 In-line Ultrasonic testing of welded seams

 Seam Annealing

 Sizing, Cut-off and Bevelling

 Hydrostatic Testing and Final Ultrasonic Inspection

 Galvanizing

 Threading

 Painting/coating and finishing

 Final inspection 

 Packing or bundling for dispatch.

Production

Output/Year  50,000 tons per annum 

Shifts 2 shifts per day

Operating days/Year 300 days /Year

Marketing

Geographic Area B2B and B2C market to building contractors 
and other users

Local Market size 40%

Export Market size 60%
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Technology

Type ERW steel pipe manufacture

Description While the general operating principles for an ERW pipe 
plant are well established, the quality of the products 
would depend on the actual process parameters and 
the equipment used. Also certain processes in the 
manufacturing could be patented or proprietary tech-
nology. Therefore, it would be essential to secure a 
tie-up for technology with an experienced technology 
provider/ manufacturer through a contract/license ar-
rangement. Moreover technology in this area is still 
evolving and appropriate technology choices with an 
option of up-gradation of process know how would be 
recommended. 

Manufacturing equipment should also be sourced from 
well established manufacturers to assure product qual-
ity. 

Raw Materials

Local 10% 

Imported 90%

Utilities

Electricity 7500 KVA or 21.092 Mil KWh

Water 5000 litres per hour.

Manpower

Total 90

Production 80

Admin & Marketing 10

Investment

Cost Item USD Million
Total 26.56

Installed Equipment 9.07

Civil/Building 9.53

Pre-production Costs 1.09

Interest & Working Capital 
margin

6.86

Construction Period 18 months

Profitability Viability Indicators
Project IRR 21.9%

Payback Period (Yrs) 5.5Yrs

NPV@15% USD 12.25 Mil

Cash flow (Year 3) USD  3.02 Mil

Operating Profit (Year 3) USD 8.07  Mil
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Manufacturing-  Steel Wire Rope
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Introduction and Applications
A rope is a devise for transmitting force and consists 
of a linear collection of plies, yarns or strands which 
are twisted or braided together into a larger and 
stronger form. Ropes have tensile strength and 
so can be used for dragging and lifting, but being 
flexible provide little compressive strength. A steel 
wire rope is made up of steel wires that are twisted 
to form strands. The strands are in turn ‹twisted› 
into a helix to form steel wire ropes of different sizes, 
depending on the desired strength of the steel wire 
rope.
Every wire rope has three basic 
components: 

 The wires, 

 The strands and 

 The core. 

The strand is a component of the wire rope usually 
consisting of an assembly of wires of appropriate 
dimensions laid helically in the same direction in one 
or more layers around a central element. The several arrangements in geometrical placement and number of 
wires forming the strand are known as construction. The core is the central element of fibre or steel around 
which are laid helically the outer strands of a wire rope. The core provides proper support for the strands 
under normal bending and loading conditions. The core may be either fibre (FC) such as sisal, manila or jute, 
or an Independent Wire Rope Core (IWRC), which is actually a smaller wire rope within the strands of the 
outer wire rope.

A variety of metals and alloys could be used to manufacture wires and wire ropes. However steel offers 
unparalleled advantages in terms of strength to weight ratio and cost economy over other materials. Hence 
for most application areas, steel wire ropes have become the preferred choice.

The principal advantages of the use of steel in wire ropes are;

 ductility and high tensile strength

 Ability to withstand harsh operating environments. 

 Consistent mechanical and physical properties over a wide temperature range

 Ability to withstand high operating loads 

 Easy to install, maintain, and operate 
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 Ability to withstand vibrations and shocks

 Excellent durability and maintenance free life cycle especially if galvanised

 Reliability and versatility

 Economy
Steel wire rope of all types and sizes find use across a wide spectrum of industries for haulage and diverse 
other applications. Steel wire ropes form a vital component in any mooring, towing and lifting system. They 
find extensive use in construction, shipping, mining, oil and gas, and general engineering sectors to mention 
a few.

Steel wire ropes pipes may be classified by the material of construction. There are several steel grades that 
can be used for making steel wire ropes:

 High Carbon steels- the predominant material used to manufacture wire ropes for haulage 
purposes is high carbon steel wires with carbon content ranging from 0.35% to 0.50%. 
Carbon steel wire rope is manufactured in various grades, including Improved Plow Steel 
(IPS), Extra Improved Plow Steel (EIPS) and Extra Improved Plow Steel (EEIPS), which 
designate the nominal strength of the wire rope. EIPS is the most commonly used and 
manufactured grade today. Wire ropes made from high carbon steel are referred to as 
bright.  

 Galvanized and coated steel-Galvanized Steel is steel coated with a zinc layer to protect 
it from corrosion. Other coatings used can be of tin or synthetic such as vinyl or nylon. 
These coatings can however, affect the characteristics and breaking strength of the wire 
rope.

 Stainless Steel-Stainless steel is a steel alloy with a minimum of 10.5% to 11% chromi-
um content by mass. Stainless steel does not readily corrode, rust or stain with water as 
ordinary steel does. There are different grades and surface finishes of stainless steel to 
suit the environment the alloy must endure. Stainless steel is used where both the proper-
ties of steel and resistance to corrosion are required.

 Steel Wire ropes are also identified by classifications based upon the number of strands and 
nominal number of wires in each strand. A 6 x 19 classification for example, includes six strands 
with each strand consisting of 15-26 individual wires. The six strands of a 6 x 37 class wire rope 
are constructed of 27-49 individual wires. Other popular classifications include 19 x 7, 7 x 19 and 
8 x 19. Depending on where they are used, wire ropes may be classified according to the perfor-
mance requirements they have to fulfil. The main usage classifications are:

 Running ropes (stranded ropes) are bent over sheaves and drums. They are therefore 
stressed mainly by bending and secondly by tension.

 Stationary ropes or stay ropes have to carry tensile forces and are therefore mainly loaded 
by static and fluctuating tensile stresses.

 Track ropes have to act as rails for the rollers of cabins or other loads in aerial ropeways and 
cable cranes. In contrast to running ropes, track ropes do not take on the curvature of the 
rollers. Under the roller force, a so called free bending radius of the rope occurs. This radius 
increases (and the bending stresses decrease) with the tensile force and decreases with the 
roller force
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 Wire rope slings are used to harness various kinds of goods. These slings are stressed by 
the tensile forces but first of all by bending stresses when bent over the more or less sharp 
edges of the goods.

Given their inherent mechanical properties characteristics and versatility, steel wire ropes find their main 
applications in:

 Heavy hoisting applications such as mobile cranes, tower cranes, deck cranes and pile 
driving equipment. These wire ropes must have extremely high breaking strength

 Ship mooring, towing, anchor handling, general crane use, for fish net trawling and other 
marine applications

 The oil field industry for drilling and well servicing

 Spin resistant hoisting rope used in derrick cranes, tower cranes and deck cranes

 In earth moving and material handling equipment like clamshells, cranes, bulldozers, 
mining equipment hoists and conveyors.

 for elevators and cable cars

 cable suspended structures like bridges

 for aircraft control cables
The project contemplated here is to set up manufacturing facilities for 15,000 tons per annum of steel wire 
ropes made from high carbon steel, both bright and galvanized, for a variety of applications. The choice 
of the operating technology will depend on the technology provider. 

Project Classification:   Steel wire ropes

Construction :   18 Months

Production (Years) :  10 Years

Financial Summary

INVESTMENT COST PERFORMANCE 
INDICATORS (3rd year)

RATIOS

USD Mil USD Mil
Fixed Investment 15.15 Sales 26.52 Project IRR 21.4%
Pre-Production 
Expenditure 1.16 Cost of Production 19.72

NPV @15% 
(USD Mn) 10.71

Interest & Working-
Capital Margin 3.45 Depreciation 2.25 ROI (avg.) 20.6%

 Interest 0.44 Manpower (Nos) 70
Total Investment 19.76 Net Profit 4.11
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Project Summary
Steel wire ropes in various specifications can be marketed to customers in the construction, oil and gas, 
logistics, shipping, and general engineering   sector, as well as to OEMs in the crane and earth moving 
equipment manufacturing sector. These products can also be sold through distributors/wholesalers/ retailers 
to other end users for equipment replacement/renovation. 

With the growth of the in user sectors like infrastructure, construction, oil and gas, shipping, etc., the demand 
for Steel wire ropes has been rising steadily in the recent past and demand will continue to remain robust in 
future.  According to a report prepared by Global Industry Analysts, Inc. in 2011, the global market for steel 
wires and wire ropes is expected to reach US$25.4 billion by the year 2015 driven by increased buoyancy in 
global construction, mining, oil and gas, general engineering and other user industries. 

There is currently no manufacturing facility for steel wire ropes in the Kingdom of Bahrain though there are 
several manufacturing units in the GCC. There is substantial demand for these products in the GCC area and 
the Middle East in view of the growth in construction, mining, oil and gas and other user industries. Global 
demand for these products is also large and growing. Against this backdrop, there is an excellent market 
opportunity for steel wire ropes, not only in the GCC area but globally.  

Technology

While the general technological principles for producing steel wire ropes are well known, the quality of the 
products would depend on the actual process parameters and the equipment used. Also certain processes 
in the manufacturing could be patented or proprietary technology. Therefore, it would be essential to secure 
a tie-up for technology with an experienced technology provider/ manufacturer through a contract/license 
arrangement. Moreover there is a continuous process of development in this area in terms of new products 
and applications, and appropriate technology choices with an option of up-gradation of process know how 
would be recommended. 

Technology providers/suppliers
Globally, there are several reliable manufacturers and technology providers for the contemplated products. 
Some of the well-known players in this sector are

 Bridon International Ltd, of UK

 WireCo World Group of USA

 Wire Rope Industries of Canada

 Ropes Technology Corporation Far East Pte Ltd of Singapore

 Wire Rope Corporation of America, of USA

 Redaelli of Italy

 Kiswire Ltd. of South Korea

 SWR Ltd. of UK
The above could be approached for technological tie-ups. Additionally, other forms of participation could 
also be considered.
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Floor space requirements
For an annual production capacity of 15000 tons 
per annum of ERW pipes a factory space of around 
16,000 sq m and total land area of 24000 Sq m would 
be required.

Raw material and other inputs
The input raw materials need to be sourced as 
per the specifications provided by the identified 
technology providers or users. The primary input 
material for the manufacturing of steel wire ropes is 
hot rolled high carbon steel wire rod of the appropriate 
specifications. Other input materials would be zinc 
metal for galvanizing, materials for coating, etc., and 
consumables required for the production process. All 
the materials can be procured locally or imported from 
reliable suppliers.

Manpower & Utilities
For a 15,000 ton annual capacity, manpower required 
would be around 70 people. Of these, about 8 would 
be specially trained engineers. The unit would require 
a connected electrical power load of 2500 KVA or 
7.031 Mil KWh and its water consumption would be 
about 3000 litres per hour.

Process of Manufacture
As already mentioned, all wire ropes consist of three basic components: 

1. A core

2. Wires that form a strand

3. Strands laid helically around a core 

Strands consist of individual wires, with the number of wires per strand usually ranging upward of seven. The 
individual wires are formed around a centre, which is usually a single wire, so that all wires in a strand can 
move in unison to distribute load and bending stresses. Physical characteristics of the finished wire rope, such 
as flexibility, fatigue resistance and abrasion resistance, are directly affected by the design of the strands, i.e., 
the number of wires in the strand and the manner in which these wires are arranged within the strand.

The core is the foundation of a wire rope around which the main strands are laid. The core keeps the strands properly 
spaced within the design standards and length of lay. It is made of materials such as steel (typically an independent 
wire rope, or “IWRC”), hard vegetable or synthetic fibre, which will provide proper support for the strands under normal 
bending or loading conditions
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Manufacturing processes such as would essentially comprise of 

 QC testing of incoming raw materials

 Descaling steel wire rods to remove rust and scales and surface coating/treatment to 
facilitate drawing.

 First stage drawing to reduce diameter and give appropriate mechanical properties for the 
required application 

 Patenting. This is a process of heat treatment to give the required microstructure to the wire 
and facilitate subsequent drawing

 Galvanizing  if required

 Multi stage drawing

 Stranding and positioning wires within the strand

 Closing or positioning the wire strands around the core

 Coating the steel wire if required

 Attachment of appropriate fittings to the wire rope and finishing

 Final inspection 

 Packing for dispatch.
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Wire rope production begins with hot rolled, high carbon steel wire rod. The rod is controlled cooled or is 
passed through a special patenting furnace to improve ductility and give a uniform grain structure. After being 
cleaned, the rod is drawn through progressively smaller dies to achieve the wire diameter required for specific 
rope uses.  High carbon steel wire may be left uncoated (“bright”) or given a zinc coating (“galvanized”). The 
latter process improves the corrosion resistance of wire rope. Steel wire may be galvanised either before the 
wire drawing (drawn galvanised wire) or after drawing (galvanised to finished size). 

In case of galvanised to finished size wire, wire is first drawn as a bright wire to a predetermined size that’s 
smaller than the required finished wire size. This wire is then run through the galvanizing line, and the resultant 
coating of zinc increases the wire diameter to the finished size. Galvanized to finished size wire has strength 
10% lower than the same size and type of bright wire. Ropes made from this wire therefore have a minimum 
breaking force that’s 10% lower than the equivalent size and grade of right rope. 

In case of drawn galvanized, the wire is galvanized before the final drawing to finish size. Since the galvanized 
coating also goes through the drawing process, it is much thinner than the coating on galvanized to finished 
size wire. Drawn galvanized wires are equal in strength to the same size and type of bright wire and drawn 
galvanized rope is equal in strength to the same size and grade of bright rope

Individual wires are brought together in the stranding process. Before laying into a strand, the wires could be 
prefomed by putting in a spiral in the individual wires.  The final wire rope in this case is known as preformed 
wire rope.  In other cases, the wire rope could be put through a series of off-set sheaves to bend the spiral 
into the individual wires after the rope is laid into the strand to produce what is known as post formed wire 
rope. Both pre-formed and post-formed ordinary lay ropes are more resistant than unformed lay to unlaying 
when cut.

Strand used for making wire rope is generally lubricated as the wires move into the stranding die. This 
lubrication is necessary to enable the wires, and the strands, to move freely in the wire rope, and to protect 
and preserve the individual wires. The type and amount of lubrication used varies depending upon the 
ultimate use to which the finished wire rope will be put. In the last stage of production, the strands are 
“closed” around a core. Most wire ropes are formed by helically closing six strands in a single layer around 
a core.

A completed wire rope is almost always assembled into a wire rope sling, or fitted with fittings at either or 
both ends of the rope. Certain end attachments adapt the wire rope to the purpose for which it will be used, 
while other attachments merely facilitate handling of the wire rope. End attachments may be affixed to the 
wire rope and sold as an assembly by the manufacturer. More commonly, the assembly is fabricated by a 
separate entity from the manufacturer of the wire rope, such as a distributor. In the finishing section, the steel 
wire ropes are coated if so required. They are then sent for final inspection before being packed for dispatch 
to customers.
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Plant & Machinery
The equipment required for production of steel wire ropes would be 

 Complete steel wire rope plant comprising

 Wire rod straightening and descaling equipment

 Surface coating and treatment equipment

 Multi stage wire drawing equipment with suitable dies

 Wire patenting equipment

 Galvanizing plant

 Wire Stranding equipment

 Equipment for closing and cabling

 Wire rope coating equipment

 Equipment for attaching fittings 

 In plant control systems

Other ancillary equipment required would be

 Tooling and dies

 Testing and laboratory equipment
The specific equipment would vary depending on the technology provider.
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Some possible suppliers of equipment could be 

 Niehoff Endex North America Inc.

 Sampsistemi, a division of SAMP S.p.A. of Italy

 Henrich Maschinenfabrik GmbH of Germany

 Soma AG Of Switzerland

 Danieli Centro Maskin of Italy 

 Officina Meccanica Frigerio S.R.L of Italy

 Wire Drawing Technologies WDT S.R.L. of Italy

 Drawing Technology Inc. of USA

 Rockford Manufacturing Group Inc. of USA

 Morgan-Koch Corporation of USA

Handling and Storage
Steel wire ropes are spooled on wooden or steel reels and covered in protective casings/sheets before 
shipment. The ends of a wire rope tend to fray readily, and cannot be easily connected to plant and equipment. 
The ends must be secured by a suitable termination devise, for e.g. a loop, a loop and thimble, wedge socket, 
poured socket, etc to prevent fraying. During storage, handling or transport, they should not be subjected to 
elevated temperatures as this may seriously affect its future performance. It should be ensured that during 
storage, handling and operations, the steel rope is not exposed to chemical fumes, steam or other corrosive 
agents. Also, the steel rope should be stored away from excessive moisture or dirt. 
Standards & Compliances

The general standards required are;

 Process certification ISO9001: 2000

 ISO 14001- Environmental Management system certification

 Requirements of the material specifications in terms of ASTM, ASME, ANSI and API 
standards

 Performance specifications as required under ASTM, ASME, ANSI and API standards

 Any other applicable European standards/local standards

Environmental aspects
The production of steel wire ropes does not give rise to any major environmental hazard if proper effluent 
treatment measures are adopted. The primary hazard would be from metal working fluids which are used 
during the manufacturing process, which should be properly treated before discharge Storage and use of any 
chemicals during manufacturing will have to comply with applicable RoHS regulations. Chemical solutions 
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discharged during galvanizing and other processes if any should also be treated before release into the 
drainage system. All metallic scrap generated from the machining and other operations should be collected 
and recycled wherever possible. Any specific environmental or safety regulations applicable locally have also 
to be followed.

Investment Opportunity - Profile Summary
Manufacturing – ERW steel pipe manufacture
(Cost Basis: Bahrain)

Product 
Specifications

Manufacture of steel ropes, both bright and galvanized for use in

 Mooring, Towing and lifting systems

 Heavy hoisting applications 

 Marine applications

 Oil and Gas industry

 Earth moving and material handling equipment for elevators and cable 
cars

 cable suspended structures like bridges

 Other general engineering purposes

Operation

The general manufacturing process would comprise of :

 QC testing of incoming raw materials

 Descaling steel wire rods to remove rust and scales and surface coat-
ing/treatment to facilitate drawing.

 First stage drawing to reduce diameter and give appropriate mechani-
cal properties for the required application 

 Patenting. 

 Galvanizing   

 Intermediate multi step drawing

 Stranding and positioning wires within the strand

 Closing or positioning the wire strands around the core

 Coating the steel wire if required

 Attachment of appropriate fittings to the wire rope and finishing

Final inspection 

 Packing or bundling for dispatch.
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Production

Output/Year 15,000 tons per annum 

Shifts 2 shifts per day

Operating days/Year 300 days /Year

Marketing

Geographic Area B2B and B2C market to various end users

Local Market size 25%

Export Market size 75%

Technology

Type Steel wire rope manufacture

Description While the general technological principles for produc-
ing steel wire ropes are well known, the quality of the 
products would depend on the actual process param-
eters and the equipment used. Also certain processes 
in the manufacturing could be patented or proprietary 
technology. Therefore, it would be essential to secure 
a tie-up for technology with an experienced technology 
provider/ manufacturer through a contract/license ar-
rangement. Moreover there is a continuous process of 
development in this area in terms of new products and 
applications, and appropriate technology choices with 
an option of up-gradation of process know how would 
be recommended. 

Manufacturing equipment should also be sourced from 
well- established manufacturers to assure product 
quality. 

Raw Materials
Local <5%

Imported >95%

Utilities
Electricity 2500 KVA or 7.031 Mil KWh

Water 3000 litres per hour.

Manpower

Total 70

Production 60

Administration 10

Investment

Cost Item USD Million

Total 19.76

Installed Equipment 8.22

Civil/Building 6.93

Pre-production Costs 1.16
Interest & Working Capital 
margin 3.45
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Construction Period 18 months

Profitability Viability Indicators

Project IRR 21.4%

Payback Period (Yrs) 4.5

NPV@15% USD 10.71 Mil

Cash flow (Year 3) USD 6.24 Mil

Operating Profit (Year 3) USD 6.81 Mil
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MANUFACTURING OF 
INDUSTRIAL VALVES
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Introduction and Applications

Industrial Valve is a device that regulates, directs or controls the flow of a fluid (gases, liquids, fluidized 
solids, or slurries) by opening, closing, or partially obstructing various passageways. Valves are technically 
pipe fittings. In any Piping Systems, industrial valves play a very crucial role in handling fluids. Different 
types of Valves are used to meet various applications like on-off, throttling, quick open or close, flow 
diversions. Industrial valves find their applications in industries like refineries, Petrochemicals, Fertilizers, 
Sugar, Cement, Power Plants, Chemical Process Industries Water Treatment, Effluent Treatment, Food & 
Beverages, Pulp & Paper Oil & Gas industry.

Valves may be operated manually, either by a handle, lever, pedal or wheel. Valves may also be automatic, 
driven by changes in pressure, temperature, or flow. These changes may act upon a diaphragm or 
a piston which in turn activates the valve. More complex control systems using valves requiring automatic 
control based on an external input i.e., regulating flow through a pipe to a changing set point require 
an actuator. An actuator will stroke the valve depending on its input and set-up, allowing the valve to be 
positioned accurately, and allowing control over a variety of requirements.

Angle Valve: Angle valves are used primarily in 
throttling service to provide for efficient throttling. 
It eliminates the use of extra fittings and elbows. 
The shorter disc travel and fewer turns lead to 
less time and wear on the valve stem and bonnet. 
Angle valves provide a 90-degree change in flow 
direction. The seat and disc of the angle valve 
can be repaired without removing the valve from 
the line. Angle valves are available in materials 
including bronze, cast steel, and forged steel.

 Types of Valves

Ball Valve: Ball valves are durable and are an 
excellent choice for shutoff applications, and 
therefore may be often preferred to globe valves 
and gate valves for this purpose. Ball valves are 
used extensively in industry because they are very 
versatile, supporting pressures up to 700 bars and 
temperatures up to 200° C. Ball valves may be of 
different types like floating, trunion and Cavity filler 
and their bodies may be single, 3-piece, split, top 
or wielded. The bores of the ball valves may be 
full port, reduced port or V-port and their designs 
may be straightway, 2-3 or 4 multi-way.
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Butterfly Valve:  It is a valve which can be used for 
isolating or regulating flow. The closing mechanism 
takes the form of a disk. Operation is similar to 
that of a ball valve, which allows for quick shut 
off. Butterfly valves are generally favored because 
they are lower in cost to other valve designs as 
well as being lighter in weight, meaning less 
support is required. The disc is positioned in the 
center of the pipe, passing through the disc is a 
rod connected to an actuator on the outside of the 
valve. Rotating the actuator turns the disc either 
parallel or perpendicular to the flow. Unlike a ball 
valve, the disc is always present within the flow; 
therefore a pressure drop is always induced in the 
flow, regardless of valve position.

Gate Valve:  Gate valves are commonly used in 
industrial piping. It provides less obstruction to 
flow, less turbulence within the valve, and minimal 
pressure drop. Gate valves are characterized as 
having either a rising or a non rising stem. Rising 
stems provide a visual indication of valve position 
because the stem is attached to the gate such that 
the gate and stem rise and lower together as the 
valve is operated. Nonrising stem valves may have 
a pointer threaded onto the upper end of the stem 
to indicate valve position, since the gate travels up 
or down the stem on the threads without raising 
or lowering the stem. Nonrising stems are used 
underground or where vertical space is limited.

Globevalve: Globe valves are used primarily in 
throttling to provide for efficient throttling. The valve 
seat is parallel to the line of flow in the globe valve. 
The shorter disc travel and fewer turns lead to less 
time and wear on the valve stem and bonnet. The 

Check Valve: Check Valves normally allow fluid to 
flow through it in only one direction. Check 
valves are two-port valves, having two openings 
in the body, one for fluid to enter and the other 
for fluid to leave. Check valves work automatically 
and most are not controlled by a person or any 
external control; accordingly, most do not have 
any valve handle or stem. Typically check valves 
are designed for a specific cracking pressure. 
Check valves are often used with some types of 
pumps like Piston-driven and diaphragmpumps. 
The feed pumps or injectors which supply water 
to steam boilers are fitted with check valves to 
prevent back-flow. Check valves are used in many 
fluid systems such as those in chemical and power 
plants, and in many other industrial processes. 
Check valves are also often used when multiple 
gases are mixed into one gas stream. 
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advantage of globe valve is efficient throttling with 
little disc and seat erosion or wire drawing. Globe 
valves are used for applications requiring throttling 
and frequent operation like sampling valves, which 
are normally shut except when liquid samples are 
being taken. Since the baffle restricts flow, they’re 
not recommended where full, unobstructed flow is 
required.

Plug Valve: Plug valves are cylindrical or conically-
tapered “plugs” which can be rotated inside the 
valve body to control flow through the valve. They 
are simple and usually do not have bonnets but often 
have the end of the plug with the handle exposed or 
mostly exposed to the outside. Plug valves can be 
two-port or multi-port valves. 

Control Valve: Control valves are valves used 
to control conditions such   
as  flow,  pressure, temperatureand liquid level 
by fully or partially opening or closing in 
response to signals received from controllers that 
compare a “set point” to a “process variable” 
whose value is provided by sensors that monitor 
changes in such conditions.The opening 
or closing of control valves is usually done 
automaticallyby electrical, hydraulic or pneumatic 
actuators.

Needle Valve:  Needle valves have relatively small 
orifice with a long, tapered seat, and a needle-
shaped plunger, on the end of a screw, which 
exactly fits this seat. Needle valves may be used 
in vacuum systems, when a very precise control of 
gas flow is required, at low pressure, such as when 
filling gas-filled vacuum tubes, gas lasers and 
similar devices. Needle valves are usually used 
in flow metering applications such as the idle fuel 
flow in a carburettor.

Diaphragm Valve: Diaphragm valves (or membrane 
valves) consists of a valve body with two or more 
ports, a diaphragm, and a “saddle” or seat upon 
which the diaphragm closes the valve. There are 
two main categories of diaphragm valves: one 
type seals over a “weir” (saddle) and the other 
called a “straight-way” valve seals over a seat. 
The saddle type is the most common in process 
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applications and the seat-type is more commonly used as a tank bottom valve but also as a process 
valve. While diaphragm valves usually come in two-port forms they can also come with three ports and 
more. Diaphragm valves can be manual or automated. 

Actuators

A valve actuator is a device that is mounted on a valve and provides the motive power to actually operate 
the valve and bring it to the desired position.

 
Actuators are used for the automation of industrial valves and can be 
found in all kinds of technical process plants: they are used in waste water 
treatment plants, power plants and even refineries. They play a major 
part in automating process control. The valves to be automated vary both 
in design and dimension. The diameters of the valves range from a few 
inches to a few meters. Depending on their type of supply, the actuators 
may be classified as pneumatic, hydraulic, or electric actuators.

Hydraulic valve actuators generate the power to operate valves by 
converting fluid pressure supply into linear or rotary motion. These can 
be found in nuclear power plants and dams, as they use large amounts of 
water to create electricity.

Pneumatic valve

Pneumatic valve actuators regulate valve positions by deriving power from air pressure, which they 
convert into rotary or linear motion. Pneumatic actuators are commonly used to actuate control valves 

and are available in two main forms; piston actuators and diaphragm 
actuators. Electric valve actuators use a single or three-phase alternating 
current or direct current motor to power gears in order to generate and 
regulate the desired flow levels. Electric actuators are used in applications 
where potentially explosive atmospheres may occur. This includes among 
others refineries, pipelines, oil and gas exploration or even mining.

Multi-turn actuators are required for the automation of multi-turn valves. One 
of the major representatives of this type is the gate valve. Part-turn actuators 
are required for the automation of part-turn valves. Major representatives 
of this type are butterfly valves and ball valves. Linear actuators or linear 
thrust units usually automate the control valve. Most of the linear actuators 
used are pneumatic diaphragm actuators.

Modern actuators include integral controls which process signals 
locally without any delay. The controls also include the switchgear 
required to control the electric motor. This can either be reversing 
contactors or thyristors which, being an electric component, are not 
subject to mechanic wear. Controls use the switchgear to switch the 
electric motor on or off depending on the signals or commands present. 
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Project Classification:   Metal components

Construction:   12 Months

Production (Years):  10 Years

Financial Summary
INVESTMENT COST PERFORMANCE 

INDICATORS (3rd year)
RATIOS

USD Mil USD Mil
Fixed Investment 4.59 Sales 14.34 Project IRR 23.2%
Pre-Production 
Expenditure 0.28

Cost of Produc-
tion 11.75

NPV @15% 
(USD Mn) 3.77

Interest & Work-
ingCapital Margin 1.61 Depreciation 0.79 ROI (10 avg.) 22.9%

 Interest 0.15 Manpower (Nos) 80
Total Investment 6.48 Net Profit 1.65

Project Summary

The Project conceived is to set up Industrial Valve manufacturing unit using Castings of iron, steel or 
copper and undergo the design and Machining process only to manufacture different types of industrial 
valves. Actuators typically required would also be sourced and assembled in the unit and will not be 
manufactured. Valves from sizes ranging from 1/8” to 8”are proposed to be manufactured in the project. 
The manufacturing unit will be only of its kind in Bahrain and may be the second unit after Camtech 
manufacturing FZCO in Jebel Ali, Dubai.

Industrial valve could be marketed to almost all industries like Industrial Facilities, Oil Refineries & the Gas 
Industry, Petrochemical Complexes, Environmental-Water Treatment, Building Construction, Chemicals, 
Pharmaceuticals, and Synthetics etc..

Sales of industrial valves will exceed $53 billion in 2012, according to the latest updates in the McIlvaine 
report titled Industrial Valves: World Markets. The oil and gas sector will be the largest purchaser with 
expenditures of $8.7 billion. The power industry will be the second largest purchaser with purchases 
exceeding $7.2 billion. The bulk of this expenditure will be for coalfired power plants. Gas turbine and 
nuclear power plant operators will also be major purchasers. Operators of solar, wind, geothermal and 
hydropower plants will not be significant purchasers. Special materials are required for the chemical, 
food, and pharmaceutical industries due to sanitary or corrosion concerns. Mining, iron and steel and 
wastewater include many applications where abrasion resistance is a requirement. Municipalities will 
spend $7.6 billion for valves for water and wastewater treatment plants. Much of this investment will be 
made in Asia where the infrastructure needs are severe. Asia will also be the leading purchaser of valves 
for power and electronics.

The world market for valves used by industry will grow to $65 billion per year in 2017 against $51 billion 
in 2011, adding more than $10 billion to current annual sales, according to the latest forecast by the 
McIlvaine Company.Another study says Global demand for industrial valves is forecast to increase 5.4 
percent per year through 2015 to $94 billion. The advanced nations of North America, Western Europe 
and the Asia-Pacific region (i.e., Australia, Japan, New Zealand, Singapore and South Korea) comprise 



Industrial Investment Opportunities134

mature markets for valves. Growth in valve demand in these markets will in almost all cases lag the 
world average through 2015. Growth will be much stronger in rapidly developing nations such as India 
and China. US industrial valve demand will reach $15.2 billion in 2013, supported in part by ongoing 
development of better performing, advanced valves. Process manufacturing and utilities will remain 
dominant markets while construction grows the fastest. 

The Middle East is a fast growing region relative to valves for refining. It has special needs for combination 
desalination and power plants. The Middle East market for automated industrial valves (i.e. with actuators) 
is estimated to be around $1.3 billion in 2011. The Saudi Arabian market is the largest in terms of volume 
and value, followed by Iran and the United Arab Emirates (UAE). One of the most anticipated growth 
markets is Iraq with a large number of Greenfield and expansion projects and plant upgrades across 
various industries.  In terms of value, the instrumentation on-off valves segment, consisting of multi-turn 
and quarter-turn valves, annually accounts for nearly 60% of the annual Middle East demand revenues, 
with Ball valves seeing the largest and fastest-growing demand by value. The control valves segment 
comprises primarily of the demand for globe valves, which has widespread and proven application 
across industries. In terms of demand for valves, the oil and gas industry, comprising of upstream 
processing, transportation (pipelines), and downstream oil refining, LNG production, and fractionation, 
annually accounts for around 65% of the annual Middle East market demand for instrumentation valves.

There is currently no unit manufacturing industrial valves in the Kingdom of Bahrain though there are 
several manufacturers in the GCC area. The Kingdom meets its entire requirements by way of imports. As 
mentioned above, there is a huge market for industrial valves in the entire Middle East region, including 
the GCC. Given this market scenario, there is an excellent investment opportunity in this sector.  

Technology

Process technology for manufacturing Industrial Valve for the most part would depend on the proper 
selection of equipment and trained labor. The main 
production equipment required for manufacturing 
Industrial Valve is CNC Machine and Metal Cutting 
machine. There are several reliable suppliers of 
equipment incorporating cutting edge technology 
to produce superior quality products. With that 
trained and cheap labor is also very important 
component. As buyers grow more discerning, it is 
important to install the best quality equipment to 
ensure customer satisfaction. Besides, using proper 
equipment would lead to lower wastage and lower 
energy costs thus increasing profitability.

Technology providers/suppliers
As mentioned above there are several reliable equipment suppliers from USA, Korea and Europe who 
can provide the latest generation Metal Cutting machine for manufacturing Industrial Valve. 

Some of these are

 FEMCO of USA

 Japan Machine Tools of Japan

 Hermal Mchine Company, Germany

 MAZAK, USA 
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 Doosan Infracore Machine Tools of Korea

 HundaiWai CNC Machine Tool Company of Korea

 MacPower

Floor space requirements

For a production capacity of 500,000 sets per annum of industrial valves, a covered factory space of 

around 4000 sq m would be required. The total land area required would be around 6000 SqM.

Raw material and other inputs
The input raw materials need to be sourced as per the specifications provided by the identified equipment 
suppliers andusers.The primary inputs for the project would includeBronze, Carbon Steel, Cast Iron, Cast 
Steel, Ductile Iron, Exotic Alloys, Forged Steel, Stainless steel. The raw materials required could be sourced 
from within the GCC area or imported from India, China, Italy and east European countries. 

Other additives like colorants etc. could be either procured from reliable local suppliers or imported. Actuators 
can be procured from West European countries, USA or China.

Manpower & Utilities
For a 500,000 sets annual capacity, manpower required would be around 80 people, comprising 70 skilled 
or semi-skilled workers, 10 specially trained engineers and 10 administrative & marketing personnel.

The unit would require a connected electrical power load of 750 KVA or 1.582 Mil KWh and its water 
consumption would be about 18000 litres per day.

Process of Manufacture

The project conceives the manufacture of valves by procuring the Castings units as the base raw material 
and hence the melting/castingprocess is contracted to external specialty makers or is procured directly. The 
manufacturing process of the said project starts from the machining process.
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 Castings of different grades, Stainless steel Bars, hardware, gaskets & paintsand all raw 
materials have to be purchased from the reputed & genuine concerned supplier. All raw 
materials are to be checked by our Quality Assurance Department prior to manufacturing 
process. 

 The raw material issued to the machine shop for the machining, is machined strictly as per 
the relevant drawings.

 All the valve body and bonnet are tested on the motorized pump or hand pump as per the 
relevant standard. The theory being, when the body or the bonnet is under pressure there 
should not be any leakage or drops of the testing fluid from any portion of the castings. If 
any leakage observed, it is rejected and sent back to the foundries.

 The body and bonnet, which are Hydrostatically O K, are sent to assembly section, duly 
handled with care to avoid the scratches on the machined surfaces. In the assembly section 
body and bonnet are drilled on drill machine with the help of jigs & fixtures for uniformity and 
inter changeability.

 In metal to metal seated valves, seat & disc/plug are lapped by Rough Lapping Paste to 
smoothen the seating surface and then lapped with very fine grade lapping paste for the 
proper sealing of disc & seat surface, to ensure zero leakage.

 After assembly of new complete valve is sent for Hydrostatic Testing. If no leakage is found 
as per the relevant standard, it is sent to finishing section.

 The valve body and bonnet is debarred and finished by flexible shaft grinders for better ap-
pearance. One coat of corrosion resistance primer (red oxide) is sprayed, and colored as 
per the codes, twice for superior surface look.

 Valves are packed either in wooden boxes or Gunny bags duly protected by ends enclo-
sures and soft material to avoid any damages during transit.

Plant & Machinery

 Design office should be  equipped with CAD facilities

 Hydraulic Test Rig fitted with Air Hydro Power Unit.

 Cryogenic Test Laboratory with Helium Booster Compressor and Helium Gas leak Detector.

 Flexible Manufacturing System, comprising of CNC- machining centres, supported by larger 
standalone centre and associated subsystems including following machineries;

 CNC Lathe machines of various tonnage capacities

 CNC VMC

 Lathe Turning, Copying Lathe
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 Universal milling, Vertical Milling,Horizontal Milling

 Jig Boring, Shaping,Drilling Machine

 Cylindrical grinding,Surface grinding

 Cutter & Tool grinding

 Power Hacksaw, Tig & Mig welding

 Lapping Machine

 Hydraulic press,Ball press

 Air Compressor,Hydraulic pumps

 The testing equipment will include:

 Test Gauges / Measurement Tools 

 Hardness Testing Machine

 Flatness Test of Lapped Seat & Wedge Faces

 Liquid Penetrant Examination

 Hydrostatic Testing of Valves

 Pneumatic Testing of Valve

 Vacuum Testing of Valves

 Helium Testing of Valves

Handling and Storage
Industrial valves especially large diameter ones should not be stored in dusty conditions or excessively humid 
conditions prior to installation. They should also be handled in a way that the internal sealing integrity of the 
valve remains intact.

Likewise, the transportation of the valves should be done in a manner that minimizes shocks and rough 
handling. Any rough handling of the valve could cause the ball or gate to ‘creep’ out of its seat, exposing the 
seat ring and body cavity to dust and other contaminants.

Standards & Compliances

 ISO9001: 2008

 ISO TS/29001,
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 ISO 14001

 CE certification

 ATEX certification

 OSHAS 18001

 API (6D, 6A, 600 & Q1) 

 NACE (MR-01-75), Fire Safe Design in compliance with API 607.

 GGTN permits

Environmental aspects
The fabrication and assembly of industrial valves cause little environmental pollution as such if proper effluent 
treatment is followed. The primary hazard would be from metal working fluids which are used during the 
manufacturing process, which should be properly treated before discharge. Paints and other chemicals used 
during the manufacturing should conform to RoHS regulations as applicable. 

Chemical solutions discharged during plating processes if any should also be treated before release into the 
drainage system. All metallic scrap generated from the machining and other operations should be collected 
and recycled wherever possible. Other environmental and safety regulations applicable locally would have to 
be followed. 

Product 
Specifications

Manufacture of Various types of Industrial Valves with or without actuators using 
Cast metals

Operation

The manufacturing steps would be as follows:

 As per Customer’s need & application prepare process sheet & plan the production 
programme.

 Procurement of raw material andbought out components, and verification of test 
certificate & receiving inspection of all parts

 Make schedule for machining of raw material &inprocess inspection as per drawing, 
records is maintained.

 Assembly of the valve as per drawing & inspection of assembly valves by qualified 
engineers.

 Testing of the valves as per norm & standard of API 6D, hydraulic & pneumatic by 
qualified engineers, record is maintained.

 Draining, cleaning, lubrication

 Painting

 Numbering & Packing

 Store & ready for dispatch

Investment Opportunity - Profile Summary
Manufacturing – Industrial Valves
(Cost Basis: Bahrain)
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Production

Output/Year 500,000 units 

Shifts 1 shifts per day- 12 hours

Operating days/Year 300 days /Year

Marketing

Geographic Area B2B market to end user industries

Application  Petrochemical and Fertilizer Plants 

 Refineries , Pipelines and Oil rigs

 Chemical Processing Plants 

 Power Plants 

 Steam and Gas Turbines, Pressure Ves-
sels 

 Paper , Pulp and Board Industries 

 Metallurgical Industries – Steel and other 
Metal Processing 

 Internal Combustion Engines 

 Mines and Minerals 

 Water & Waste

 Construction
Local Market size 20%

Export Market size 80%

Technology

Type Metal Sector
Description Process technology for manufacturing Industrial Valve 

would depend on the proper selection of equipment and 
trained labour. The main production equipment required 
for manufacturing Industrial Valve isCNC Machine and 
Metal Cutting machine. There are several reliable sup-
pliers of equipment incorporating cutting edge technol-
ogy to produce superior quality products. 

Raw Materials
Local <5% 

Imported >95%

Utilities
Electricity 750 KVA or 1.582 Mil KWh

Water 18000 litres per day.

Manpower

Total 80

Production 70

Administration 10
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Investment

Cost Item USD Million
Total 6.48

Installed Equipment 2.85

Civil/Building 1.74

Pre-production Costs 0.28

Interest &Working Capital 
margin

1.61

Construction Period 12 months

Profitability Viability Indicators

Project IRR 23.2%

NPV@15% USD 3.77 Mil

Cash flow (Year 3) USD 1.91 Mil

Operating Profit (Year 3) USD 2.59Mil
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Ministry of Industry & Commerce
Tel: +973 17568028 - Fax: +973 17564299
e-mail : investinbahain@moic.gov.bh 
www.moic.gov.bh/investinbahrain

'' Invest in Bahrain 2012 '' Forum




