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Buckle mitigation buoyancy

On lengthy subsea flowlines it is necessary for pipeline
engineers to consider the issue of upheaval buckling.
This process can be alleviated by the

strategic deployment of distributed

buoyancy along the flowline. j—

place in a controlled way. These buoyancy modules must
maintain their integrity as the pipeline “bends” during
installation and operation.

Balmoral distributed buoyancy modules are based on high
performance syntactic foams which are designed to
meet exacting performance, strength, and

installation project requirements through life
of field and in water depths of 100-
4000msw.

In a typical 25 year design life, buckle
mitigation modules may travel over
15km of sea bed as the pipe oscillates
through expansion and contraction. For
this reason the external shell must be
highly abrasion resistant and BOE uses
coating materials such as polyethylene,
elastomer or GRE which are ideally
suited to the purpose.

If a pipeline is carrying high
temperature product it is inevitable
that expansion will occur along the
steel pipe. Although the pipe may
expand in diameter, most occasions
see it increase significantly in length.
If both ends of the pipe are fixed, this
longitudinal expansion can potentially
transform into a buckle situation with
catastrophic results.

To mitigate this phenomenon designers
incorporate specific buoyant zones along the
pipeline such that expansion, or buckle, will take

The intricacies of distributed buoyancy clamping systems

Umbilicals and subsea pipelines are usually sheathed or
coated with a protective and/or insulating outer layer
that is not designed to carry substantial axial loads.

and, subsequently, the pressure upon the riser. If
excessive, this may lead to an overload of the clamp
components and/or an unacceptably high clamping

When clamps are used to attach loads, such as buoys, pressure.

ballast or tethers, it is a fundamental requirement that
they do so without penetrating the outer layers.

Conversely, contraction of the riser will reduce the
clamping pressure resulting in axial slippage.

These clamps are designed to resist both axial and,
when required, torsional loads.

It is therefore desirable that the clamp functions as a
low stiffness, high strength, radial spring.

The torque and axial loads will ordinarily be carried to
the pipe wall if it is solid or by the helical windings if
it is flexible. If flexible, the hoop wound layer is also
of relevance. Although this is provided to principally
carry the hoop stresses that result from the internal
fluid pressure it will also be the component that
provides the bulk of the resistance to buckling collapse
due to external pressure, including the clamping
pressure.
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To transfer these loads through the sheath to the pipe,
the clamps apply radial pressure and movement is
resisted by means of a friction grip.

It is important to determine the required hoop tension
for the clamp when it is installed to verify that the
allowable clamping pressure will not be exceeded and
the required slip resistance will be maintained
throughout the life of project.

The clamp is also required to accommodate riser
diameter change and flexure. Flexure and/or expansion
of the riser will increase the hoop tension in the clamp

Balmoral fast-tracks centraliser order

Balmoral Offshore Engineering recently fast-
tracked an elastomer pipe centraliser order.
The client, a subsea engineering specialist, requirement became apparent we pulled our
had an almost immediate requirement for resources to ensure a rapid solution was
pipe centralisers and approached Balmoral # achievable.

to assist. .

Jim Milne, Balmoral’s chairman and MD, who took
a hands-on role on the project, said: “When the

“Ultimately, we attained a deadline which
some people said was impossible. In today’s
environment time really is money and, on
this occasion, there was simply no time
available for re-design or production.

Calling on its extensive experience in the
design and development of elastomer
products, Balmoral’s design engineering

team worked hand-in-hand with the
customer’s engineering department to

. . “Where the opportunity to work
turn the order round in record time.

closely with clients presents itself,
particularly at the development
stage, significant design and
production, the client took production decisions can be made in
delivery of its products in just order to save time and, ultimately,
six weeks. money.”

From order placement, through
design, mould-making and

Join our team
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our products, we are seeking talented

engineers, production, sales and ° Engineering design

support personnel at our Aberdeen

and Manchester facilities. e Commercial l =
As a privately owned company we offer -

unrivalled working conditions and great management — i‘

opportunities for career advancement.
Your prospects are limited only by
personal ambition and are supported by

=

e Technical sales
e Skilled and

a commitment to training at the . . =
highest level. semi-skilled
If you have experience in the following prod uct‘ion 3

categories, and would like to discuss
the opportunities open to you within
Balmoral, please email or send your CV
to our personnel manager at the
Aberdeen address which is given below.

Come and enjoy subsea success with
Balmoral Offshore Engineering... we
look forward to hearing from you soon.
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Flexibility of operation is key

Welcome to the third edition of Balmoral Offshore News.
If you’re in Aberdeen for Offshore Europe, Southampton
for UUVS or Stavanger for DOT, we would be delighted
to meet you on our stand at each of these shows!

It is remarkable but we’re just putting the finishing
touches to yet further expansion of our buoyancy
manufacturing plant in Aberdeen.

We are in the fortunate position of being able to take
advantage of the very latest in materials development,
plant technology and manufacturing techniques and
combine them to maximum benefit in our highly
efficient, computer controlled plant in Aberdeen.

For the technically minded, the plant comprises
thermoplastic syntactic, aliphatic amine cold cure and
anhydride hot cure manufacturing capabilities, supported
by highly engineered macrosphere production tumblers,
shakers, vacuum chambers and curing ovens.

Simply put, our new facility represents a significant
advance in the way surface and subsurface buoyancy
products are manufactured.

With the flexibility the new plant affords, and the ability
to test these products at our in-house hydrostatic test
centre, we are uniquely placed to help with your
project.

Payback on plant investment

Following a multi-million pound upgrade to its buoyancy

manufacturing plant in Aberdeen, and the creation of
more than 50 jobs in the past six months, Balmoral
Offshore Engineering is beginning to see a return on its
investment.

The company is putting the finishing touches to a highly
sophisticated manufacturing plant which enables it to
design, manufacture and hydrostatically test a wide range
of surface/subsurface buoyancy and elastomer products.

Dr Robert Oram, Balmoral Group’s technical director,
explained the rationale behind the company’s investment:
“Although Balmoral is well known for producing some of
the most sophisticated buoyancy products on the market,
and for massive production capacity, the company is

perhaps less well known for its ability to process orders for

smaller ‘off the shelf’ and niche-market type products.

“We decided to address these anomalies by introducing a
range of new materials, ranging from thermoplastic
syntactics for very large products typically used in
shallow-medium depths, through standard syntactic foam
systems to high performance cold cure syntactics for
critical service and ultra-deep waters.

From elastomer products and short notice modular
buoyancy to full deepwater marine riser buoyancy
systems, call us. We’d be delighted to exhibit our

capability.

Jim Milne
Chairman and managing director, Balmoral Group

“These new materials, coupled with the new production
facilities, allow us to manufacture a complete range of
products from the smallest subsea float to the largest
marine drilling riser buoyancy modules, and from surface
navigation aids to buoyancy for ultra-deep water research
vehicles.”







