HAT International News

Welcome to the latest newsletter from HAT International, aimed at keeping all our customers
up to date with the latest products and developments within our company, as well as some
general news on what's going on in the industry. We trust you find it informative and we
welcome any comments or suggestions you may have to improve the format.

If you wish to unsubscribe, simply reply at any time with 'UNSUBSCRIBE' in the subject box.

Latest Developments

NEW ORDERS

Orders this month include a number of
sets of liquid/liquid coalescers, vane
demisters and pall ring packing for a
customer in the UAE; plastic Q+ packing
for water treatment by a UK client; and
various high capacity distillation swirl
tubes, packings, demisters and a static
mixer for several European users.

RECENT DELIVERIES

Recently completed contracts include a
large project for the internals for numerous
gas scrubbers (including inlet devices,
mesh, vane and cyclone demisters) for an
FPSO project to a client in the Asia-pacific
region; the glycol absorber column
packing & intemals for a European
customer and a similar scope plus random
packing for the regeneration columns for a
Malaysian client.

www.hatltd.com
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NEWCASTLE OFFICE EXPANDS
Following the Pune office expansion last
month, our Newcastle-under-Lyme
operations office has also taken on
additional space to accommodate the
expanding workforce and project load.

NEW WEBSITE LAUNCH

Our new look website is now ‘live’. The
new design has simpler navigation and is
packed with news, information and useful
downloads for our products and several
engineering tools. There is a customer
log-in facility where access to on-line

Example of on-line design screen

The latest newsletters are available on the
new site. If you would prefer to receive

design programs is available to size
various products:

just a link when they are published, please
let us know.
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Industry & Market News
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OIL PRICE DOWN....
Having been chased up
to $100/Bbl at the start
of January, worries
about global slowdown
kept downward pressure
on oil, aided by reported
higher stock levels to
stand at £88.20/Bbl 23"
Jan.

NICKEL LOSES SHINE
... A strong surge in early
January on the back of
oil and Dollar costs took
the metal to almost
$30/kg before recession
fears overtook to leave
the price near $27.50/kg
on 23" Jan.

DOLLAR MIXED....

The Dollar continued its
gains against Sterling,
peaking at £0.515 (£1.00
= $1.94) before the
latest Fed rate cut on 22
Jan. Euro trading was
more volatile on interest
rate speculation, but it
too consolidated to
$1.00 = €0.685 by 23"
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TOTAL, SUEZ and AREVA have signed a
partnership agreement to submit a nuclear
power plant project to the authorities of the
United Arab Emirates. Local partners will
take part in the project. TOTAL, SUEZ and
AREVA intend to submit a proposal for an
integrated nuclear power generation
solution comprising two 1600MW EPRs
and fuel cycle products and services.

An unprecedented $15b (AED 55.25b)
initiative to develop clean energy
technologies for an entire city has been
announced by the government of Abu
Dhabi, capital city of the United Arab
Emirates. Described as “the most
ambitious  sustainability project ever
launched by a government”, the Masdar
city initiative will boast the world’s largest
hydrogen power plant.

Fluor Corporation will provide integrated
engineering, procurement and
construction (EPC) for Marathon Oil
Corporation's  projected $1.9  billion
expansion and upgrade of the company's
Detroit, Michigan, refinery. The $1.6 billion
EPC contract includes services, the value
of procured materials and the construction
contracts under Fluor's direct
management. The full EPC contract value
will be booked in the fourth quarter of
2007.

NESTE OQil, the Finnish chemicals group,
plans to build a 800,000 t/y biodiesel plant
in Singapore. Neste says the plant will be
“the largest facility producing diesel fuel
from renewable feedstocks anywhere.”

ENI loses operational control after
Kashagan phase one is complete. The
consortium members developing
Kazakhstan’s Kashagan oilfield have
agreed to sacrifice portions of their
stakeholding to state-run energy company
KazMunaiGaz (KMG) following a long-
running dispute over compensation for
cost overruns and failed production
deadlines.

SIEMENS and Eon will cooperate in the
development of climate-friendly power
plant technology, the companies have
announced. First up in the companies’
partnership is a project to develop more

efficient solvents for capturing carbon
dioxide from the flue gases of power
plants. The solvent is more efficient and
environmentally friendly than existing
processes, Siemens says. “For example,
the chilled ammonia process currently
used is plagued by so-called slip - that is,
plants using it will emit traces of ammonia
solvent,” a Siemens press officer explains.
“The solvent under development by Eon
and Siemens will not have that problem.”

RELIANCE Power's initial public offering
(IPO) was fully subscribed within one
minute of launch. The company’s $3b
target was raised almost instantly. By the
end of the first day of bidding, demand for
the shares totaled 10.6 times the number
on offer, with $27.8b worth of bids on the
table. The scramble for stock is a result of
India’s booming economy and the
government’s plans to invest $200b in
electricity generation and distribution over
the next seven years.

Fond farewells for
Sir John Harvey-
Jones

Colourful ex-ICI boss
dies peacefully in his
sleep, aged 83

-
John Harvey-Jones

JOHN Harvey-Jones, who as chairman of
ICI in the mid-1980s presided over its
transformation from a struggling loss-
maker to the first UK company to record
profits of over £1b ($2b)ly, has died aged
83.

News items courtesy www.the-eic.com
and www.lIcetoday.com
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Feature:

Stainless Steel Corrosion...

Corrosion can be defined as the attack of a metallic material by its environment.
Stainless steels all possess a high resistance to corrosion. This resistance is
conferred by the naturally occurring chromium-rich oxide film which is always present
on the surface of stainless steel.

Although less than 130 Angstrom thick (1 Angstrom unit = 108 cm) this invisible film
is extremely protective as it is inert and adheres tightly to the metal. The oxide film
has the unique property of self-repair which is unattainable in applied films. This
means that if the film is removed or damaged or a new metal surface is created by
cutting then in the atmosphere or other source of oxygen the protection will be
instantaneously re-established. The more highly alloyed grades of stainless steel
possess the best corrosion resistance and are able to withstand more aggressive
environments.

Selection of the correct grade of stainless steel is the key to avoidance of corrosion
problems.

Corrosion Resistance

Corrosion takes many different forms. Its initiation
and subsequent rate of progress is affected in
varying degrees by numerous material and
environmental factors. A comprehensive
assessment of the exact 'corrosion resistance' of
a material is therefore difficult. However,
corrosion tables covering a vast range of
stainless steels and environments are available.

Design Criteria

To achieve optimum corrosion performance care must be taken at the design stage.
In particular design should employ smooth contours and radiused corners whilst
avoiding sharp edges and crevices. Design should also promote material flow and
mixing to avoid localized concentrations and/or stagnant conditions. Other
considerations are ease of cleaning and maintenance as well as avoidance of
dissimilar metal contact.

Oxidation

Oxidation is the combination of a metal with oxygen to form the metal oxide which
occurs in dry conditions. When this process is ongoing the whole of the metal may be
converted. Stainless steels are oxidation resistant, even at elevated temperatures.
Special heat resisting grades, such as type 310, are operated at temperatures of up
to 1100°C.
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Forms of Corrosion

There are many different forms of corrosion. General Corrosion is the uniform overall
attack of a component across its whole surface. It is avoided by correct grade
selection. Pitting Corrosion is the highly localised attack seen as small spots across a
surface occurring mainly at sites of metallurgical heterogeneity. Particularly prevalent
in chloride environments, especially if Oxygen is in plentiful supply, it can lead to
perforation. Higher Chromium, Nickel and Molybdenum contents improve pitting
resistance, thus type 316 is extensively used in such situations. Laboratory tests can
be carried out to confirm pitting resistance such as ASTM G48-03. The Pitting
Resistance Equivalent (PRE) number can be calculated and gives a good indication
of the resistance to pitting:

Austenitic Stainless Steel;  PRE = (%Cr) + (3.3 x %Mo) + (16 x %Ni)

Duplex Stainless Steel; PRE = (%Cr) + (3.3 x %Mo) + (30 x %Ni)

Atmospheric Corrosion occurs due to the attack from oxygen, water and the
pollutants therein such as chlorides, sulphur compounds and solids. The problem is
particularly prevalent in coastal, industrial and highly polluted areas where the use of
type 316 is recommended for outdoor applications in such environments.

Acid Corrosion occurs due to aggressive attack by acids which may be accelerated
by the presence of other chemicals. A large number of acid environments are
resisted by stainless steels - resistance to oxidising solutions is very good provided
the correct grade is used.

Galvanic Corrosion covers situations where attack is caused by a potential
difference. This potential difference can be set up in a number of ways including
contact between dissimilar metals in an aqueous or conducting solution, differential
aeration (variation in oxygen concentration) and local variations in concentration of
the solution. Correct material selection and good design can eliminate this.

Waterline Corrosion is a form of galvanic corrosion taking place at the surface of a
liquid in which the stainless steel is partially immersed.

Crevice Corrosion occurs in crevices such as joints, cavities, holes, corners,
grooves, slots, gaskets and gaps between components. It is caused by the
breakdown on the protective oxide layer, normally in reducing environments and can
be seen as another type of galvanic corrosion. Good design should be used to
eliminate such crevices and thus avoid this phenomenon.

Stress Corrosion Cracking (SCC) can occur in austenitic stainless steels when
they are operated under tensional stress in chloride environments at temperatures in
excess of about 60°C. The stress could arise through in-service loading,
pressurisation of pipework and vessels or as residual stress from cold working.
Nickel content assists resistance to SCC and thus grade 316 is more resistant to this
form of attack than 304, whilst the duplex grades such as 2205 perform very well.
Ferritic stainless steels are immune to this form of attack.
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Sulphide Stress Corrosion (SSC) is another form of Stress Corrosion Cracking that
can occur in environments containing both chlorides and Hydrogen Sulphide (H2S). It
is of particular concern in the off-shore oil and gas industry.

Bacterial Corrosion occurs due to the presence and activity of certain types of
bacteria and tends to be localised, for example in crevices. It is overcome by good
design, continuous flow and regular cleaning.

Inter-Granular Corrosion in austenitic stainless steels is a rapid and localized
phenomenon. Called sensitization, it is caused by Chromium Carbide precipitation at
grain boundaries which depletes the surrounding area of chromium thus reducing its
corrosion resistance. This may be caused by incorrect heat treatment, heat input
during welding, service in the temperature range 450 to 850°C or service at a higher
temperature and slow cooling through this range. Modern steelmaking, correct grade
selection and post weld heat treatment prevents this occurring. Various types of
stainless steel can be considered to avoid the problem including extra low carbon
grades and titanium (321 & 316Ti) or niobium (347) bearing grades.

Weld Decay is a form of intergranular corrosion occurring in the heat-affected zone
of the parent metal parallel to the weld. Susceptibility to this attack is assessed using
one of these standard tests:

1 Testas given in BS1449/BS1501 using boiling copper sulphate / sulphuric acid
1 Testas given in ASTM A262 Practice C using boiling nitric acid.

Low carbon grades perform better in the more severe (latter) test.

Fretting Corrosion which can also be called corrosion-abrasion is caused by
continuous removal of corrosion product due to surfaces rubbing together, which
leads to progressive wasting of material. Stainless steels do not suffer from this form
of attack.

Pickling and Passivation

To achieve optimum corrosion performance stainless steel should go into service
fully passivated. Its protective surface oxide layer must be intact and
uncontaminated. In particular weld tint and any fabrication debris should be removed.
Itis particularly important to remove any carbon or mild steel contamination. This is
done using proprietary solutions, chemical and pastes based on Nitric Acid or a
mixture of Nitric and Hydrofluoric Acids.

With thanks to Aalco Metals Limited for the above technical content www.aalco.co.uk
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