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History

- Machine Sazi Arak (MSA) was established in 1967 in an area
of 134 hectares in the city of Arak in order to support underlying
industries and meet the industrial needs of the country.

This knowledge-based company with over half a century of
experience coupled with scientific and technical capabilities enjoy
about 1400 highly qualified specialists, modern equipment and facilities
in the form of five different production groups, three independent
subsidiaries and a scientific and educational center. MSA is able to
carry out major international and mega projects in form of EPC project
and general contracting, able to produce a variety of metal products.

Some of the activities and products of MSA are as follows:

Engineering, procurement, construction, installation of oil, gas,
petrochemical and power plant equipment including storage tanks,
mobile and fixed pressure vessels, distillation towers, heat
exchangers, air coolers, spherical tanks, indirect heat exchangers,
mobile oil treating (MOT) units, gate valves and wellhead equipment,
drilling rigs, process pumps for oil and gas industry, cranes and
hydro mechanical equipment for dams, fire tube and water tube
boilers as well as combination cycles boilers, bridges and heavy steel
structures, production of alloy steels, pressure flanges, industrial
rings, axle and railways tires, steel balls, heavy machining industrial
furnaces as well as manufacturing machineries and plant equipment
and industrial incinerators.

We are also the first company in Iran awarded the prestigious
ISO 9001quality system certificate by MSC DNV for the whole
scope of our activities. Confirmation of internationally reputed
inspection agencies such as Lloyd’s Register Industrial Services,
S.G.S, TUV and...on our export products bears witness to our claim.

Our high quality products have so far found their way to the
markets of many countries like France, Italy, England, Belgium Saudi
Arabia, Kuwait, Qatar, Jordan, Syria, Pakistan, Bangladesh, Sri Lanka,
Turkmenistan, Azerbaijan, Belarus, Sudan and Uzbekistan.

With very rapid technological growth of MSA during these
years, two reorganizations were performed to manage a very wide
and varied range of activities.

The last reorganization in 2007 was as follows:

Equipment Manufacturing Group

Metallurgy Manufacturing Group

Boiler Manufacturing Group

Bridges and Steel Structure Manufacturing Group
Machining and Assembly Group

Subsidiaries

1- MSA Engineering and Construction Company

2. Paysaz Company
3. West Sun Trade
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— Spread in a ground of 33000 square meters of workshop
area and over 40 years of experience behind it and employing
skilled and specialist manpower, MSA Equipment Manufacturing
Group has been able to play a significant role in the area of design,
fabrication of refinery equipment as well as petrochemical, gas,
power plant, dam, cement, mine, etc equipment.

Specialist and experienced manpower, state-of-the-art
computer softwareworkshop machinery and equipment constitute
the main assets of this manufacturing group.

Drawing on the latest standards / codes of the world such
as ASME, PD5500, API, TEMA, ANSI, NFPA, AD-MERKBLATT,
NACE, UBC, BS, EN, etc and utilizing raw materials such as carbon
steel in low-temperature services, stainless steel, inconel, monel,
duplex, chromium molybdenum, clad stainless steel, clad inconel,
titanium, etc indicates strong determination of this huge industrial
complex to procure/supply these strategic materials.

Participation of Equipment Manufacturing Group in South
Pars Gas Field Development Project Phases 1, 2, 3, 4, 5, 6, 7, 8,
9,10, 15,16, 17, 18, 20, 21 and attendance of MSA as one of
the Consortium members executing Phase 14 is considered as a
reliable pivot point in heavy industry as well as growing move of
this manufacturing group forward.
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Top view factory Machine Sazi Arak
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1.1SO 90001-2008 from TUVNORD
2. Global Quality Management (GQM) from UK
3. National Standard Certificate from Iranian Institute for Standard & Industrial Research (for steam boilers)

4. Lioyd's Register Certificate for Valves

5. Organizational Excellence Certificate based on EFQM

6. Green Economy Crystal Statue (Twice)

7. Kaizen Official Citation

8. Qualification certificate of the company as a contractor awarded by Vice - Presidency for Strategic Planning
and Supervision

. Grade | for Installations & Equipment

B Grade | for Power

. Grade Ill for Industry & Mine

. Grade | for Road & Transportation

. Grade Il for Power / Electricity

. Grade | for Oil & Gas

9. Qualification certificate of Designing and Fabrication awarded by Vice - Presidency

. Grade | for Road & Transportation

10. Crystal Statue for Sport, Labor and Industry

11. Total Quality Management (TQM)

12. Superior exporter of the country in 2001

13. Superior industrial unit for productivity in two consecutive years 2001 & 2002

14.Certificate awarded by Khwarizmi Festival and Ministry of Industries & Mines in 2001 and 2002
15. Superior R & D Unit for Izeh Open Spandrel Arch Bridges

16. Official Citation awarded by the Ministry of Petroleum for successful execution of South Pars Gas Field
Development Project — Phases 4&5

17. Certificate awarded by the Department for Supervision over Industrial Safety of the Republic of Belarus.
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Rolling Machine
—~  Cold forming up to 200 mm, hot forming up to 240 mm

thickness
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Stress Relieving Furnace

- Dimensions: L=24m, H = 9m, W = 7.5m
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Radiography Chamber

—~ L=17.7m, H=7m, W=10.5m For radiography of heavy
equipment capable of using cobalt 60 source

H
Equipment Manufacturing Group
c OV



Sdgsaen ol S> 0w

Hydraulic Jack up
- Capacity up to 800 tons
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Sandblast Salon

— Equipped with industrial dust collector as per

environmental standards
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Plasma Cutting Machine
— Cutting up to 120 mm thickness for SS and up to
300 mm for C.S.
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Submerged Arc Welding (SAW) Machines
— Capable of welding thick plates

O WAL oy
b8y iadio Y Gy ol (50 by B <
BE7VITVS SR ST

Hydraulic Dishing Press

— Press capacity=500 tons, plate thickness=32 mm,
plate diameter=6000mm
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Heavy steel shop € 5318 28)ls
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South Pars phase 14 pressure vessel
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Products made by Equipment Manufacturing Group

Pressure Vessels:

—~ They are designed and made in different dimensions and for applications like gas - liquid separator, intermediate storage, reflux
drum, distillation column receiver, surge drum, special vessel, steam drum, flash drum, scrubber, pull station dampener, etc ranging from
cryogenic to high temperatures and different pressures using various materials including carbon steel, stainless steel, clad, duplex, inconel,
chromium molybdenum, monel, etc.

Different codes like ASME (Div I, Div Il), PD5500, AD-Merkblatt, UBC, ANSI, etc are used to design and make them.

MSA prides itself on having a significant role in supplying pressure vessels for most domestic refineries and petrochemical complexes
including vessels for South Pars project phases 1, 4, 5, 6, 7, 8, 9, 10, 14, 15, 16, 17, 18, 20, 21; vessels for llam Petrochemical Complex,
Arvand Petrochemical Complex, llam Gas Refinery, separators of NISOC (National Iranian South Oil Company), separators of Khangiran
Gas Refinery, etc as well as vessels for foreign countries including Turkmenistan, Sudan, Cypress, etc.

NUIPSTEINL SN INENSEEON

Banddar Abbas refinery twin stationary pressure vessel

19910 Sjlé iz parly ile
South Pars phase 15, 16 pressure vessels
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South Pars phase 14 reactors
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Amir Kabir petrochemical reactor
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Reactors

= Many processes relating to production of chemical materials and products take place by a change in their raw material
chemical nature turning them into other materials. This change of nature results from a chemical reaction in raw materials
that takes place in equipment called reactors.

Depending on the kind of chemical reaction, aim and amount of material produced in them, reactors fall into different
categories such as batch, semi batch, continuous, tubular, fixed bed, fluidized bed, and mixed reactors. Reactors are designed
and made to a broad range of temperatures and different pressures using various materials including carbon steel, stainless
steel, clad, duplex, inconel, chromium molybdenum, monel, etc and based on different codes like ASME (Div I, Div II), PD5500,
AD-Merkblatt, UBC, ANSI, etc with inward refractory lining and using half pipe or full pipe outwardly.

MSA prides itself on having a significant role in the design and fabrication of reactors for most refineries and petrochemical
complexes including South Pars Project Phases 1, 6, 7, 8, 9, 10, 14, 15, 16, Amirkabir Petrochemical Complex, etc.
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South Pars phase 9, 10 reactor
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Arvand petrochemical tower (PVC)
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South Pars phase 14,tower
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Shazand Imam Khomeini oil refining main column
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Bandar Abbas refinery tower
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Towers of Oil and Petrochemical Industries

—  Major processes of distilling, absorbing, repelling, etc take place in towers. In towers, the flow of liquid and gas in trays or packing are in touch
with each other and mass transfer is done. The basis for the function of towers is the difference in boiling point of various hydrocarbons. The
heavier the hydrocarbon the higher the boiling point is and vice versa. In the production process refinery products get warm as they pass through
heat exchangers and enter distillation tower in which distillation is done in different layers of a tower under specific temperature and pressure. In
this process the products obtained in different heights of the tower come out through its nozzles. Towers are designed and made to a broad range
of temperatures and different pressures using various materials including carbon steel, stainless steel, clad, duplex, inconel, chromium
molybdenum, monel, etc and based on different codes like ASME (Div |, Div ), PD5500, AD-Merkblatt, UBC, ANSI, etc.

MSA prides itself on having a significant role in the design, fabrication, and delivery of towers for most refineries and petrochemical complexes
including Shazand Imam Khomeini Refinery, towers of South Pars Project Phases 1, 6, 7, 8, 14, towers of llam Petrochemical Complex,
towers of Arvand Petrochemical Complex, towers of 4th and 5th Methanol Project, towers of llam Gas Refinery, towers of Jam Petrochemical
Complex, Tower of Kangan Petro Refining Co. etc.

1518 Gagiz Gl
South Pars phase 14,tower
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Zagros petrochemical tower (methanol) Buali petrochemical aromatic distillation tower
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Tube sheet fabrication
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Methanol heat exchanger, weight: 80 tons
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Shell & Tube / Double Tube Heat Exchangers

- Heat exchangers are considered as very important equipment
in oil and gas and some other industries. Of their specific
applications is heat-waste recovery in chemical processes by
which heat transfer between fluids inside the tubes and shell is
used for increasing or decreasing fluid temperatures in either
normal or corrosive environments.

Heat exchangers made by Machine Sazi Arak (MSA) are
mainly of shell & tube and double tube types. They are designed
as per internationally recognized codes such as TEMA, ASME
(Div | Div 1), API 660; further, advanced engineering software
including HTRI, HTFS, ASPEN is used for thermal & mechanical
analysis including thermal expansion and contraction, pressure
drop, tube vibration, etc and FINGLOW, PV-ELITE, and MICRO
PROTOL for mechanical design.

Employing advanced QC equipment, conducting various
DT and NDT tests such as RT, UT, PT, and hydrostatic test has
caused our company to export a remarkable number of these
products to foreign countries. Materials used in fabrication of
heat exchangers include CS, SS, Ti, alloy steel, and clad material.
It should be noted that for highly corrosive services cladding of
shell and tube side is possible as ordered by customers.

G el 4 gl (Hdg> Bldac

Tube to tube sheet welding
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Khangiran gas refinery waste heat reboiler
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Samples of Heat Exchangers Made by Machine Sazi Arak (MSA)

Baku — Azerbaijan Gas Refinery : 5 units

Ceylon — Sri Lanka Gas Refinery : 8 units

Amirkabir Petrochemical Co. — 6th Olefin : 35 units in 17 types weighing 1000 tons

South Pars Project — Phase 1: 41 units weighing 1363 tons

South Pars Project — Phase 4 & 5 : 50 units

South Pars Project — Phase 6, 7, 8 : 94 units weighing 1222 tons

South Pars Project — Phase 14 : 81 units weighing 1750 tons

Qatran Project : 60 units of shell & tube, double tube, and spiral heat exchangers

Amirkabir Petrochemical Co. — HDPE : 6 units of double tube and spiral heat exchangers

Bandar Imam Petrochemical Co. — PARA-XYLENE : 23 units

Bandar Abbas Refinery : 82 units

Khangiran Gas Refinery : 4 units of waste heat reboiler

Lavan Refinery : 25 units

Bid Boland Gas Refinery : 8 units

Kharg Petrochemical Co. — Methanol Project : 8 units

llam Petrochemical Co. — HDPE : 26 units of CS exchangers weighing 115 tons; 27 units of SS exchangers weighing 50 tons

Arvand Petrochemical Co. : 51 units of CS exchangers weighing 582 tons; 29 units of SS exchangers weighing 55 tons

Shazand — Arak Refinery : 1 unit of DEU heat exchanger with design pressure of 195 barg and design temperature of 272 °C, of
SA266 /SA336 weighing 34 tons for ISOMAX hydrocracking unit.

Palayesh Parsian Sepehr : 21 Unit Weighing 700 ton
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Air - coolers

- One of the most important equipment used in refineries, petrochemical plants, gas compressor stations, and other industries are
air coolers which reduce flowing fluid temperature by blowing air onto the finned tubes. This fluid may be natural gas, petroleum liquids,
or water. Air coolers especially their headers require high - tech and are designed and fabricated in induced / forced draft as per TEMA,
ASME, and API - 661.

Following features are considered in air coolers:

Auto variable louvers to control outlet temperature
Steam coils to prevent fluids from freezing in cold climate
Auto variable pitch fans

Variable speed drive systems

Control valve systems
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Tube to header welding Yasouj and Farashband gas compressor station air cooler
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Samples of Air Coolers Made by Machine Sazi Arak
(MSA)

South Pars Project — Phase 1: 16 units weighing 748 tons

South Pars Project — Phase 4 & 5 : 78 units

South Pars Project — Phase 14 : 52 units weighing 3200 tons

Yasouj Gas Compressor Station : 69 units of S1 & S2 tube
bundles with a design pressure of 91 barg weighing 1100 tons

NIDC Project : 18 units of tube bundle with a design pressure
of 150 psi weighing 36 tons

Lavan Project : 10 units of tube bundle with different design
pressures ranging from 20 to 38.7 barg weighing 138 tons

Ramshir Project : 3 units of air coolers with a design pressure
of 304 barg weighing 50 tons

Sarkhun Project : 1 unit of air cooler with a design pressure
of 13.92 barg weighing 10 tons

Esfahan Mobarakeh Steel Company : 2 units of air coolers
with a design pressure of 3 barg weighing 271 tons

Arak Petrochemical Company: 1 unit of air cooler with a design
pressure of 79.3 barg weighing 370 tons

Bandar Abbas Refinery : 16 units of tube bundles with a design
pressure of 79.3 barg weighing 200 tons

llam Petrochemical Company : 17 units of tube bundles with
a design pressure of 30 barg weighing 500 tons

Shiraz Petrochemical Company (Lavan) : 6 units of tube bundles
weighing 56 tons
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Tube expanding
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Raamshir air cooler project
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Buali petrochemical spherical tank
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Bandar Abbas refinery spherical tanks
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Spherical Tanks

—  Spherical tanks are amongst the equipment made for the
first time in the country by Machine Sazi Arak (MSA).

Fabrication of about 100 units of spherical tanks inside
the country and abroad is a source of pride for this industrial
complex.

All mechanical and structural design, material procurement,
forming of plates, cutting, assembly, and installation at site are
carried out by MSA. Spherical tanks are made to store different
refinery and petrochemical materials in high volumes and of
high pressure.

Design, fabrication, and installation codes/standards
include the following: AD-MERKBLATT, ASME SEC 8 DIV |,
ASME SEC 8 DIV Il & PD 5500

The first spherical tank in Iran was designed and fabricated
by MSA and installed in Esfahan Petrochemical Complex. The
greatest Spherical tanks with capacity of 11200 m3 have been
fabricated for Kangan Petrorefinery Co.

Fabrication and installation of spherical tanks for Bandar
Abbas Refinery, Bandar Imam Petrochemical Complex — MTBE,
Arak Petrochemical Company, Amirkabir Petrochemical Company,
Buali Petrochemical Company, Kianli Port in Turkmenistan,
Persian Gulf Star Oil Refinery, Tehran Refinery, Gachsaran
Petrochemical Co., Di Aria Polymer, etc are considered a source

of pride for MSA.
H
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LPG Two & Three AXLE Semitrailers,
Cap.: 9800 Gal.
Dimensional Data

internal Design pressure

Length 11000
Operating Pressure

Mobile Vessels . lew ojlxe

OB b b zilo S8 Jox o330
0920 dus 9 9

Design Data
265 Psi | Design Code AD-MERKBLATT & ADR
180 Psi  Fluid Contained | Liquified Petroleum Gas

Hydrostatic Test Pressure = 398 Psi = Capacity 9800 W. Gal.
Width 2500 o

Design Temprature 46°C
Ammonia Semitrailers Swan Shape HIBENV- - cudyb b Sligal Ja> i3
Cap:11700 Gal IS ae8
Dimensional Data Design Data

internal Design pressure 300 Psi Design Code AD-MERKBLATT & ADR
Length 11200

Operating Pressure 180 Psi Fluid Contained LPG/NH3

Hydrostatic Test Pressure 372 Psi Capacity 11700 Gal.
Width 2500 o

Design Temprature -40/60°C

bbb zole 38 Jas o33
LPG Bobtails, Cap.: 4500 Gal. b L gles > e
HEro- -

Dimensional Data Design Data

internal Design pressure | 265 Psi | Design Code ASME-Section VIII DIV - 1
Length 6500

Operating Pressure 180 Psi  Fluid Contained | Liquified Petroleum Gas

Hydrostatic Test Pressure = 530 Psi = Capacity 4500 W. Gal.
Width 2500 o

Design Temprature 46°C
LPG Semitrailers Cap.: 12000 Gal. RV L SRR EY N &;Lo)lS/LJ.» R3EYY
Dimensional Data Design Data

internal Design pressure | 265 Psi Design Code AD-MERKBLATT & ADR
Length 11000

Operating Pressure 180 Psi Fluid Contained | Liquified Petroleum Gas

Hydrostatic Test Pressure 530 Psi Capacity 12000 W. Gal.
Width 2500 o

Design Temprature 70°C
Ammonia Semitrailers Cap. :29700 L. Sid PaV - cadib b Slsgal o o3
Dimensional Data Design Data

internal Design pressure | 362 Psi | Design Code ASME-Section VIII DIV - 1
Length 9600

Operating Pressure 280 Psi | Fluid Contained = Ammonia

Hydrostatic Test Pressure = 544 Psi | Capacity 7900 W.Gal.
Width 2500 o

Design Temprature 55°C
Propane Semitrailers Cap. : 9800 Gal. B cus bl Obasy Jo> e
Dimensional Data Design Data

internal Design pressure | 320 Psi Design Code AD-MERKBLATT & ADR
Length 11000

Operating Pressure 310 Psi Fluid Contained = Propane Gas

Hydrostatic Test Pressure 480 Psi Capacity 9800 W. Gal.
Width 2500 o

Design Temprature 65°C

Equipment Manufacturing Group



Odorizers

—  Odorizers are specific tanks to store and transmit odorants
to pipelines and are used in the main gas stations.
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Gas Regulating & Metering Stations

~  Natural gas has high pressure in gas transmission main pipelines
which is not suitable for use in domestic and industrial appliances.
Gas regulating and metering stations reduce the pressure
of gas contained in main transmission pipelines to make it
proportional to the pressure of gas distribution pipelines.
Measuring the flow rate, heating, filtering, and gas odorizing
are also carried out in these stations.
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Scrubbers

> Scrubbers are used at main oil / gas transmission stations
to separate suspending particles and heavy liquids from gas
using centrifugal force and passing the fluid through many filters.

Scrubbers comprise many cyclones which act as filters.
Non - resistant in transmission pipelines, constant pressure
drop regardless of the degree of contamination in wide range
of gas flow rate could be named as some features of scrubbers.
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Launchers & Receivers

—  The launcher unit sends a pig followed by a thickness gauge
through oil and gas pipelines to remove its internal sediments and
carry them via a by - pass to the receiver unit at the other end of
the pipeline, and also makes it possible to control the pipe wall
thickness along the path with respect to corrosion and thickness
decrement.
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Filter Separators

—~ To refine gas in refineries, oil well exploitation units and
towns/cities incoming gas, filter separators are used. The unit is
capable of separating 99.9% of liquids and solid particles by 2
microns from gas and is equipped with a quick opening closure
for easy removal and replacement of filter elements.
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Dry Gas Filters

- Gasfilters are stationed at the route of gas pipelines to remove
solid particles by 5 microns from the flowing gas. Having flowed into
the filter the gas loses velocity and larger suspending particles are
accumulated at the filter end compartment and smaller particles are
also removed when hitting the filter element and, therefore, clean
gas flows out of the filter through the exit pipe.
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Fired Heaters

= These heaters are utilized to increase temperature with
direct flame in oil and gas, refineries, and upstream industries.

Specific design of these heaters had caused them to be
imported from abroad . All design, fabrication, and installation
of fire heaters have been carried out in Machine Sazi Arak
(MSA) Company.
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Maahshahr terminal revamp project fire heater
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Indirect Fired Water Bath Heaters

— These are widely used in production industries, processing,
and distribution of oil and gas. The most important application
of indirect fired water bath heaters is to heat high pressure gas
in upstream gas regulating stations.
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Maahshahr terminal revamp project fire heater
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Storage Tanks

~ Storage tanks are used in all refineries and petrochemical
complexes to store oil products including crude oil, semi - finished
and finished ones.

Fixed roof storage tanks are made in two types:

Dome roof storage tanks

Cone roof storage tanks

Floating roof storage tanks are also made in two types:

Single deck flating roof storage tanks

Double deck floating roof storage tanks

Floating roof storage tanks are used to store volatile oil products.

To prevent evaporation of these materials the roof is floated
on the surface of the products.

Further, explosive gas will not concentrate on top of the liquids.

Design, fabrication, and installation of the tanks are

based on API 620 and API 650 codes.
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South Pars phase 1, storage tank
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South Pars phase 2, 3, storage tank
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South Pars phase 1, storage tanks
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Isfahan refinery floating roof storage tank Cap. : 1333000 bls.
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South Pars phase 2, 3, double wall storage tank
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Power Plant Equipment . (.0 &l
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Power plant steam duct
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Chimney of shahid Rajaei thermal power plant Height: 220 m.
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Assembling of internal pieces of steam drum

155 JSuw o805 abs el

Steam drum of combined cycle power station
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Harp assembling of combined cycle power station



Equipment Made in Different Phases of South Pars Projects

1.Phase 1: 156 units including pressure vessels and storage
tanks, heat exchangers, and towers weighing 10993 tons ordered
by IDRO /DAELIM

2. Phases 2 & 3: 26 units of storage tanks and jackets
weighing 9779 tons ordered by HYUNDAI

3. Phases 4 & 5: 251 units including pressure vessels,
storage tanks, heat exchangers, and air coolers weighing 15652
tons ordered by ENI

4, Phases 6, 7, 8 132 units including pressure vessels,
storage tanks, heat exchangers, and towers weighing 6219 tons
ordered by TOYO / DAELIM/JGC/IDRO

5. Phases 9 & 10: 18 units of reactors weighing 1553 tons
ordered by GS/OIEC/JOEC

6. Phases 15 & 16: 101 units including pressure vessels and
reactors weighing 2696 tons ordered by SEPANIR

7.Phases 17 & 18: 11 units of pressure vessels weighing 851
tons ordered by IPMI

8. Phases 20 & 21: 7 units of pressure vessels weighing 600
tons ordered by OTCC
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South Pars phase 2, 3, double shell storage tanks
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South Pars phase 20, 21 Pressure vessels
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Dena petrochemical industries and Siraf energy Petrochemical Equipment (Methanol plant, capacity of 5000 tons per day)

~ Forthefirst time in Iran, the contract of delivery proprietary items in Methanol projects has been signed with Machine Sazi Arak. This
equipment has been fully supplied from abroad so far but due to the technical knowledge and existing capabilities, has been awarded to
Machine Sazi Arak

B

H
‘ . Equipment Manufacturing Group



The contract of proprietary equipment include of following three
packages with the scope of mechanical design, thermal design,
Finite element analysis, raw materials procurement, manufacturing,
test and delivery.

Methanol Reactor, MP Steam drum

Secondary Reformer

Waste Heat Boiler, Hot Steam super heater, Cold steam su-
per heater, ...

These packages includes 24 special equipment with varieties
of materials, including high strength steels, Cr-Mo, nickel based
alloys, two phase stainless steel, piping, refractory and burners.
Manufacturing of equipment is in form of two separate contracts
between Machine Sazi Arak and Dena petrochemical industries
and Siraf Energy Petrochemical companies.

By entering this field, in addition to meet the need for the
current projects and preventing the import of this equipment, the
technical knowledge and facility of Machine Sazi Arak has been
upgraded.
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Methanol Reactor, MP Steam drum
Secondary Reformer
Waste Heat Boiler, Hot Steam super heater, Cold steam super

heater,...
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South Pars phase 14, pressure vessel South Pars phase 14, heat exchangers
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South Pars phase 14, pressure vessel
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South Pars Project — Phase 14

- Machine Sazi Arak (MSA) Company as one of the members of Phase -14 consortium and supplier of fixed refinery onshore equipment has
demonstrated a successful presence of a great supplier in megaprojects of the country.

Description of the equipment supplied and their diversity indicates our ability to draw on extensive facilities, great potential, and skilled
manpower of this industrial complex to execute different projects at the same time. In addition to supplying onshore refinery equipment MSA
has also entered the area of supplying offshore equipment by carrying out process design and supply of specific internal parts and fabrication
of inconel cladding equipment and showed interest in upgrading the level of its knowhow in specific and specialized equipment. Equipment of
South Pars Project — Phase 14 comprises 366 units weighing 18750 tons for the onshore including 165 units of pressure vessels, 16 units of
reactors, 40 units of towers, 81 units of heat exchangers, 52 units of air coolers containing 181 bundles, and the offshore includes 12 units of
separators. Raw materials used to make these equipment include carbon steel for different sour services, stainless steel with different grades,
clad, titanium, and inconel the supply of which and compliance with special conditions of fabrication, all requires specific considerations.
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Spherical Tanks of Persian Gulf Star Oil Refinery

= One of the projects executed is the design, fabrication, and

installation of 13 units of spherical tanks ordered by Persian Gulf
Star Oil Refinery.

Spherical tanks are the first equipment delivered to the client
in Persian Gulf Star Oil Refinery project. It includes 13 units
of spherical tanks weighing 6500 tons and capacities of 1973 m3,
3823 m3, and 5370 m3 designed and fabricated as per ASME Sec
8 Div 1 & Div 2 and delivered to the client within 23 months.
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Persian Gulf Star Oil Refinery spherical tanks at the end of project
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Imam khomeini oil refining splitter tower (V-3403)

Design, Engineering, Procuvement, and Fabrication of &
Towers as Specified Below for Imam Khomeini Oil Refining
Company of Shazand

Splitter V-3403, the highest tower ever made in the country
with a height of 101.5 m, a diameter of 6.1 m, weighing 785 tons

of SA 516 — Gr 70
Stripper V-1568 with a height of 38.4 m, a diameter of 5.3 m,
weighing 310 tons of SA 516 — Gr 60 fabricated in one piece

Main column V-1532 with a height of 60 m, a diameter of over
11 m, weighing 700 tons of SA 516 — Gr 60, SA 387 — 11CL2N +
cladding (SS-410S) fabricated in one piece

Slurry settler V-1535, with a height of 18.5 m, a diameter of
7.2 m, weighing 292 tons of SA 387 — 11CL2N + cladding (SS-410S)
fabricated in one piece



Breech-Lock Heat Exchanger of ISOMAX Unit

—~  ISOMAX process unit is one of the major units in oil refineries
in which heavy and impure hydrocarbons remaining from the oil
process (such as fuel and diesel oil) are broken down into lighter
hydrocarbons with higher value added. Products refined in this
unit have much higher quality than those obtained from distillation
towers. Equipment used in this unit should be highly resistant to
pressure and temperature.

For the first time in the country MSA managed to make
breech-lock heat exchanger.

In ISOMAX unit heat exchanger, hydrocarbon together with
hydrogen enters the exchanger on channel side with a temperature
of 272°C, 194 barg, and flow rate of 279 kg / hr causing the
initial hydrocarbons to get heated up to 211°C under a pressure
of 117 barg and flow rate of 209 kg / hr.

Dimensions of this heat exchanger are 2600x2600x7300
mm and weighs 33400 kg.

An important feature of this heat exchanger is making the
body of seamless forged tube sheet and channel in one - piece.

MSA made the supply of this heat exchanger possible in the
country by fabricating such an equipment which requires modern
technology due to its exclusive features.

35l ira> alol o83l GuSlagial 3>l Breech-Lock (il Jswo

Imam Khomeini refining isomax unit Breech-lock heat exchanger

uvsSlog sl a>1g Breech-lock (3sl5> Jiwo

S3ihé s slg a5 sl a@ﬂg)s oo slasslo Sl S <
Goexol 5 0 SlaysasSaram ol 3 45 18Ly o uSlogil
SlgrsSersum 4y (JusoilE g 03e8 us aiile ) i xighél o3ilasdly
e o S (i 0 @alo 38 S ) xidin 039381 il bg xiSws
4 St 3L slen Cunsésn jlaxlg ol ys 0l (i3l O3gase
Sy 5o 329 Gl 3 48y 51 Sl ggand il Goslny930 sabdi s
Sl 53l crecblo. 32l dzls Los g 5L olio 55 osdls Cenglio
a>lg ¢l Breech-lock 3l Jawe Cusles oS 5 45U (a5 Sl
Byb S Sl uSlogil 3>y Gl Jawe 53 el sauiloyy plail a1y
& iilo dzys TV Slos by 30s3um 2y 03138y 3ud (iz Cao)
}i_g_) Oyb 33 goas Hylg Cuclisyy (.\).591.45 VA a3 o,L 19€ 5Lédg
425 P11 slos B gl (slyga sSarsud o3 oS el (U Ceoww)
ol .)))gk_,a Caclisyy ?)5/9145 P9 9,0 11V LS )|)S/JJ.»L“)
axSaleS PPE- - (139 o siagleal e x Fo - x V- - syl shls Jawe
s> b en diny il L Jawe ol pge e bl o
Tube sheet ¢ Channel uie)LsSﬁj.,;g X C)gé Cygeo 4 g Llob
Ghb> e g9 l Cilo b SISl rdle Syl 2 bl Go
291 8 9 58935 A3l (398 338 4y suamio Sl Sho Jes 4y aS

ool 03905 yuuso 3981853 1y Jawo Ol (el aly o s3>

H
Equipment Manufacturing Group
w OIe



Titanium Heat Exchangers

- From among 81 units of heat exchangers 35 are of carbon
steel, 26 of stainless steel, and 20 of titanium, made for the first
time in Machine Sazi Arak (MSA) Company. Design of these
exchangers, material supply, fabrication, and delivery were all carried
out by MSA. One of the points of fabrication of these exchangers is
the titanium welding, to bring about the proper conditions of which
to achieve quality titanium welding was made by hard-working
personnel of the Equipment Manufacturing Group of MSA.

With manufacturing titanium heat exchangers our country
become completly needless of importing this equipment from abroad.

peslis Gil> b Jawe

535S iz by ol Po slass Ll Jawo oliws Al slasijl <
b ol&iws P slawd o Juieol Guliteol Guiz b ol&iws ¥ g Jusel
3do3 Shl 53l Cradolo S5l 53 3L ol (Sl aS 0390 a9l uri
Ll Jas=x o Ceslaog pls slga 3500 5 b Jaso bbb ol 0333)3
ol bl ol dloz 5 ol 458k Caypet ey ol braagi sl
sebiio 4 bolyds 35S @aly8 dS 3l o poslis (5 Kdie> da Jawo
0958 Ol 3y Jiensy brwgs pouilisd ($HlSudo> Cowlin S Joun>
posilisd sl Jaso Cnlos b ol didyS Oyguo Dligens o isleo

A awlgd 5L Gy JolS sobb dy lssan ol 3959 5l e-iS

Titanium channel

205z ool 158 peslis Db Jouse
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Offshore Separators

—~ These separators with inconel cladding are fabricated for
the first time in MSA. All stages of basic design, separators
process design, internals mechanical design and supply of
raw materials are carried out by Machine Sazi Arak (MSA)
Company. Flanges under 4” relating to these equipment are
made of inconel and the body of equipment is of inconel cladding;
all internal parts are also of inconel cladding. Complexity
of these equipment is such that offshore separators were
formerly bought from abroad for all phases of South Pars
Project; however, MSA could manage to perform all stages
of design, material supply, and fabrication by investing in the
area of upgrading its know - how.
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Rail road tank cars for transportation sulfuric acid

~,  For the first time in the Iran , design and manufacturing one
hundred sulfuric acid Rail road tank cars has been done by Machine
Sazi Arak in accordance with ASME / DOT / NACE standards.
The project has been done in collaboration with Wagon Pars
Company and tanks delivered to the National Iranian Copper
Industries. Tanks have capacity of 38 cubic meters and capable
transferring sulfuric acid 93% to 98%. These tanks supplied
with all input and output valves, rupture disc and accessories.
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Repair of Reactor V-632 Imam Khomeini oil refining
company of shazand

- One of the main reactors of the Imam Khomeini oil refining
company with 25 years of working life due to the cracks of the
thermal fatigue created in the body was out of service.

This reactor was repaired by Machine Sazi Arak according
to the ASME PCC-2, ASME BPVC SEC VIII Div2, API RP 934 -
A/934 - H and returned to the production circuit and provides
an increase in production in the refinery.

Reactor body material : ASTM A336 - F22 + 11mm Clad
overlay TP347

Material of reactor nozzles : ASTM A182-F22 + 4.5mm Clad
overlay TP308L & TP309L + 9 mm Weld overlay TP347

The thickness of the body was 187 mm and the design
pressure was 205.8 barg under hydrogen pressure and the
design temperature was 454 C. the repair of such reactors in its
own type is very unique.
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Company

I Knowledge-Based
Machine Sazi Arak



Negareh : 086 - 32223555

11076

Factory: MSA, Sanat Sq., Arak, Iran P.O.Box: 148
Tel: (+98 86 ) 33130031-9 Fax: (+98 86) 33133020
Tehran Office: No.4, corner of 2nd Namdar allay, end of
Isaar St., Marzdaran, Tehran- Iran

Tel: (+98 21) 44279775-6 Fax:( +98 21) 44275715
Sales & Marketing : (+98 86 ) 32172916-32172920
Fax: (+98 86 ) 32172994

M.S.A
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