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Meeting the demands of FPSO vessels for low volume,

high specification pumps on very tight deadlines

The dwindling oil supplies in the seas and oceans around the world has
meant that the oil companies must now find more cost effective means of
extracting what resources remain in remote and deep water areas not
suited to traditional offshore rigs. The use of Floating Production Storage
& Offloading vesselshas grow n rapidly in popularity but their demands for
low volumes of highly specified pumps on short leadtimes poses
traditional equipment manufacture  rsused to selling much higher volumes
to offset the investment made in high specification pumps with enormous
challenges. Oliver Brigginshaw, Managing Director of Amarinth, a leading
company specialising in the design, application and manufacture of pumps
and associated equipment, explores how suppliers need to adapt if they
are to tap into this growing market

Oil has been produced from offshore locations since the 1950s. Originally, oil
platforms sat on the seabed, but as exploratia@s been forced to move o deeper
waters and more distant locatiors more cost effective means of extracting the oll

was reeded.

The first example ofFloating Production Storage & Offloadingssel (better known
by their acronym of FPSQyassimplya converted tanker tethered over a well site
Later versions werghen purpose built with sophisticated "turret” systems to allow

the vessel to turn into the prevailing weather without tangling timabilicalhoses
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connecting the sulsea well heads with the vesshiitially this production technique
was limited to oil but nowthere is a ®w generation designed for LNG.

With advances insub seaproduction techniquesdeep water fields camow be
developedeconomicallyusing FPS®essels which cageal with multiple sub sea well
heads without the cost previously associated with large fixed or-jaxciplatforms.
Once the field has been exhausted then thesselcan be towed to a new location

or back to dry dock for maintenance or rétting.

The corstruction of an FPS vesselbreaks down into two section$ the hull and
the topsides. The Wil is usuallypased on a standard tanker deseymd nanyof these
are prodwced in shipyards based in sotghst Asia. The topsides though is where all
of the oil or gas processing plant is locatéd clean up the oil before it can be
exported. These processesll require pumpingsolutions andtypically involve
separating and compressing the gas before stabilising the crudelloived by
dehydration ofseawater andoroduced waterready for re-injection back into the

well or disposal Finallysand, solids and acid ga® removed

Sophisticated modular processing equipment

In order to get the most life out of an FPSO vessel, newer oaes built to be
adaptable tomeet the requirements of the individual well location by virtue of the
main pieces of process plant being manufactured as a modular design. There are a
number of specialist module manufacturers that have develtiped businesses to
service the FPSO markdor exampleDPS- Gas sweetening and filtration, Merpro

sand wash and filtration, CycloteeHiltration and gas sweeteningnd Petreco- gas

compression and amine packages.

For all of this processing plant to operate reliably around the clock, phenps
chosen by these specialist manufacturéi@ve to be designed to withstand an
extremely harsh environment, from the acidic composition of the oil and gas through
to highly abrasive santh addition to meeting the specific technical demands though,
each of the process plantmanufacturerstaces acommon andmajor challenge in

procuring the right equipmentleadtime.The target time to fit out an FPSO vessel is

0 MORES



Meeting the demands of FPSO vessels Page3 of 8
Steve Buckley Tel: +44 (0)1394 462122 Phil Harland Tel: +44 (@)L8 971 3790

often less than 52 weeks from start to finish and out of that the time given over to

the procurement of equipment can often be as little as 20 weeks.

Given the specialist nature of these vessels, nienber of pumps they require for
each project is smalbut the specification are often involvedand so the support
deliveredfrom the larger pump gpplierscan besporadic as they usually work to
larger volumes to create a viable business motleé process modulenanufactures

also gnerally do not have rotating equipment specialetsl so do need guidance

and support in the seletion and application of pumps to meet the unique needs of
each vessel, many of which have very limited space and in particular headroom which
means thatserious problems are likely to occur wittsuch alow NPSH available

environment

Challenge of restric ted headroom

For example, when Amerada Hess commissioned a sophisticated filtration system
that would enable its Triton FPSO vessel located in the North Sea to meet OSPAR
regulations it had only 26 weeks to complete the work or face heavy penalties. The
lack of decks and therefore headroom in the vessel meant that the ten high
specification pumps required to pump produced water had to operate with an
extremely low NPSH leaving them prone to cavitation, which could sshou

shorten their working life.

To design a totally new pump was out of the question and so to meet the exacting

requirements within the timescales, Amarinth developed an innovative solution by
uprating a proven heavy duty ISO 5199 chemical pump to API 610 through the use of
new bearing brakets and sophisticated upstream pumping mechanical seals that
utilised the sea water to provide a supply of cool clean buffer fluid to the seal faces

to ensure reliable operation on this abrasive media.
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Unknown duty conditions

FPSO vessel operatoedsorequire flexible andimely support fromtheir suppliers

to deal withthe manychanges thatanhappen during the life of a contradh some
cases the final destination for an FPSO being fitted out is not known until well into
the contract, meaning last minute alterations have to be made to suit the final

operating environment.

Aker Floating Production poseslich aproblem when fittig one of its SMART FSPO
vessels. At the time Amarinth were approached to supply the pumps Aker had no
lease agreed for the vessel and so did not know which field the FPSO would be

deployed to nor the exact duty conditions of the pumps.

The initialrequirement was for carbon steel pumps with single mechanical seals but

through the bid phaseand even post orderthe specifications altered rapidly.

Eventually super duplex steel pumps were supplied with double mechanical seals to

meet the requirement® f Rel i ance I ndustries who | easec
MA field in the Bay of Bengal

Design changes continued until the last minute and the duty details were only issued
weeks before final test. Amarinth remained flexible enough to keep to ithelines
before finally tuning the pumps to achieve the specified performance and pass final
DNV witness tests successfully. The final location of the vessel also produced the
need for additional documentatiom ia format laid down by Reliance, all of whic

was delivered within the specified deadline.
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Good working partnerships

Amarinthhas carved an important niche for itself in serving the pumping needs of the
major equipment providers to FPSO vessdls. achieve this though the company
purposely designedll of its pumpseries to ensure that bespoke versions ogihigh
performance APl 610 pumps can be produced @&atively short leadtimesin
addition, this thinking alsenablessmall quantities ofts pumpsto be manufactured

in sophisticated materiailsith minimal impact oteadtimes

The growth in specialisbil and gas exploration and production plant such as that

used on FPSO vessels has opened unyew opportunities for equipment
manufacturerssuch asAmarinth, but to be successful those companies must be

prepared towor k cl osel y with teQuegements sranoimtialr 6 s e x a
enquiry through to post sales and perhaps most importanihgtil within ther

companiesrealbusineasgi | ity and a strong ocan dod at:

A good working partnership musalso be developed with the process equipment
supplies, particularlyduring the bid processso that the design can meet the
developingbut often unknown needs of the vesselnd thenin deliveing close
support during the contract executign particularly with producing the
documentationpackagesvhich are so crucial to meetng the tight deadlineses by

the FPSO vessel operators.
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Amarinth pumps insitu between decksf an FPSO

Damage to an impeller througtavitationdueto poor selectionfor low NPSHduty



