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Researchers from USP
develop an unprecedented

project for a platform to extract

oil on the high seas
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n the high seas, the
movements caused by
the action of the wa-
ves can become one of
the great enemies of
the platforms that ex-
tract oil at a depth of
thousands of meters,
in deep and ultradeep waters. This phe-
nomenon can be seen in the Campos
basn, Brazil’s largest odlfield, where
the waves of the Atlantic Ocean are
sufficient to rock the oil platforms, ho-
wever large they are. This rocking mo-
vement is disagrecable, both for the sta-
bility of the svstem and for the safety of
the workers who live on the high seas.
The oceanographic peculiarities of the
waters off the Brazilian coast, where
some of the world’s largest oilfickds at
great depths lie, led the researchers
frarm the Ooeante and Naval Hngjnma
ring Department of the Polytechnic

School (Poli) of the University of Sio
Paulo (USP) to a project for an innova-
tive platform, The surprising new de-
sign for sustaining an oil production
plant is made up of a single column,
and not by several, as in the semisub-
mersihle platforms.

“All the simulations done with the
unprecedented monocolumn system
showsed that there are great gains in mo-
vemnent, stability and safety”, explains
naval engineer Dantel Cueva, from the
teamn of Professor Karuo Nishimeoto, of
the Poli, the coordinator of the reseas-
ch carried out in partnership with Pe-
trobras, in the ambit of the Maval and
Oceanic Engineering Center of Excel-
lence, made up by USF, the Technologi-
citl Research Dnstitute (IPT ), the Federal
University of Rio de Janeire (UFR])
and Petrobras’s Research and Develop-
ment Center (Cenpes), According to
the researcher, the project for building
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the platform with a single column has
now restied in a patent request, on the
part of Petrobras, in the United States.
in two years, the company invested
R3 1.2 million in the project.

The technological development con-
sasts of the creation of a platform of the
floating kind, withouwt compartments
for storing the odl, It is an option to the
sermnpsubmersible platforms, much nsed
all over the world. In the category of
Aoating units, Petrobras also has FPSO
(floating, production, storage and of-
Aoading) ships In another Bamily, the-
re are the so-called jacket platforms, fi-
xed directly on the ocean bed.

"The MonoBR [as the new platform
project is being called) goes in the di-
rection of Petrobras’s objectives of in-
vesting in consistent alternatives to Lar-
ge scale production floating hull units
that have as their premiss greater safety
and better operational characteristics”,



Rigid ducts take oll
ta the platform sustained
By & single codumn
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cxplains lsalas Cuaresma Masetts, an
engineer from Cenpes who is responsi-
ble for the project. According to the
fechmical team, the monocolumn plat-
form has now undergone all the fgo-
roiis preliminary tests of techmical and
eoonomic viability to which a project
like this is submitted in Petrobras's in-
termal ambit, One of the fundamental
problems that the MonoBR has ma-
naged to sobve was lessening the bre-
adth of the mevements of the wnit dwe
1o the action of the waves,

which brings abowt a gre-

v, a cousin of Daniel, and also studying
for & doctorate under Mishimofo, Accoe-
ding 1o the engineer, fexible risers are
being supplanted, due 0 some techno-
legical limitations for depths of more
than 1,500 meters and to their higher
cost, comparcd with the rigd ones,
“The great problem with the rigid
ducts is that they are subject not anly 1o
the effects of the currents on the bot-
toan of the sea, but also to the oscilkar-
ons of the floating unit, IF the platform

[PT and the Coordination of the Engi-
neering Postgraduate and Research
Programs [Coppe), in Rio de Janeiro, a
set of 120 computers and a three-di-
mictaomal projection screen operate in
fine tuming, to offer the scientists con-
ditions very close to reality. The simula-
tion done on the NTT allows the engi-
necrs o make observations of the
platform from all angles, And even o
descend e a depth of over 1,500 me-
ters, 1o analyee whether the SCHRs are
swaving, or not, more
than they are allowed to.

ater operational flexibi-
lity foor the system,

After all the assess-
memls carried out during
the development period,
the new concept was vali-
dated, and is now on the
It of avablable alternati-
ves, When the new tender
process i started, and the
choices of the wnits deter-
mined on the basis of the
needs for safety, operati-
on, and costs, the mono-
column may now be one
of those chosen. The win-
ner of the tender does not
have the power 1o velo or
to alter the technological
choice previously made
by the compamy. *Extract-
ing ol at 3 depth of 3,000 meters of wa-
ter, is, im all its aspects, an innovative
activity and one that calls for much
technical boldness, as well as responsi-
biliey", Masetti explains.

The scientific line of thought for the
maonoolumn project arose from dis-
cuessions that involved basic concepts of
maval engineering, aligned with a few
adaptations of structures used with fre-
quency in the world oil industry, but in
a different function, According to the
engineers imvolved with the project, the
bacation of these oilfields in the Atlan-
tic Croeans, at a depth of over 1,500 me-
ters, is one of the great difficultics in
prospecting for oil, The impact of os-
cillations is not fot only at the level of
the surface, but also in the ducts that
carry the oil from the wellhead 1o the
unit, “Today, for great depths, the use of
rigid steel ducts, called steel catenary -
sers [SCRs), has come to be one of the
gresit ohjectives’, n:p'l:l.irl.\. Melarees Cue-

Monocodumn keeps
the platform stable

up there is swaying a bot, we begin o
have problems related to the fatigue of
the ducts, something that does not ap-
pear in the flexible ones, due to the na-
ture of the materials wsed”, Danie] Cue-
va explains, To allow the system to stay
within acceptable levels of movement,
the designers decided to adapt a system
known ko the designers from the sector,
buit which had never been used for this
purpose, “The ‘moon pool, a sort of
opening installed in the hull of the
platform, is much used n vessels to al-
low drilling equipment to access the sea
bottom”, Marcos explaing., "We decided
tovuse 15 as a way of reducing the ampli-
tude of the vertical mwovements”

The work of rescarching and simu-
lating projects like the one for this plai-
form has come closer to realiny since the
so-called nmumerical test tank [NTT)
wis imaugurated at USP (see Pesquisa
FAPESP 73). Besides the physical tanks,
which is the case of thase existing at the
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“Fatigue in these materials
is always a concern’, Da-
niel advises, Based on this
and on other exclusive
computer tools, develo-
ped as a result of the ne-
cchs of the project for de-
veloping the platform, the
scientists can say that the
MonoBR, for example,
has high levels of safety.
"We did tests in which up
to one quarter of the vo-
fume of the unit was foo-
ded, and the platform did
nob sank”, Marcos said.

The MonoBR was not
born just from virtual
tests, The protolype has
already been in the IPT s
tank in Sio Pawlo, and this
June will make its debat in Coppe’s tank,
in Rio de Janeiro, There will be four
wiehs of tests in which the MonoBR
will be observed in Coppe’s tank, which
is one of the largest in operation in the
worhd, It measures 40 meters in lengih
by 30 meters in width, and is 15 me-
ters i depth, "I we use a prototype on
the scale of 11040, for example, we are
going to be able 1o ohserve it at a depth
of 1,500 meters”, Daniel explains,

According to the researchers, the
development process has great acade-
mi importance, for the manner it has
evalved within the university, integra-
ted with platform design companies,
“We did something that can be called
an adhvanced conceptual project’, Dani-
¢l explains. Academic projects like this
usually stay merely an the conceptual
stage. " They do not enter the so-called
basic project stage, and much less
into the detailing, which only occurs
close o the tender process,”
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Innovative platform

Processing
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The opening installed in the
hull of the platfarm, called
a ‘moan pool’, was used

ta reduce movemenis
produced by the waves

and producing the oil.
The deck, in this case,
ithways has 1o withstand
heavy loads.

From the concepiu-
al point of view, the hy-
drodynamic conditions
{the movement of the
waaves and of the mari-
tme currents] of the
Brazilian sea can be re-
garded as having magor
responsibility for the

In the case of the platform designed
for Petrobras, the figures to be seen in
the studies carried out at USP give the
exact dimensions of the challenges of
extracting oil from the depths of the
ocean. “Our project provides for pro-
ducing oil a1 a depth of 1,300 meters,
The forecast weight of the MonoBR is
1 35,00 rons, and the width of the hull,
for example, is 95 meters”, savs Daniel,
The estimated price of the monoco-
lumn platform is from USS 500 millien
1o LTSS 700 million, a far lower amount
than for those on the market.

Several small technological inmova-
tickiss are being planmned for the final de-
sign, “For example, this platform has
what we can call geometrical symme-
tries. This makes it much easser to cons-
truct and to inspect the critical points of
the structure”, Marcos reports, The re-
scarchers explain that the dimensions
:rf:‘l_]:l|u|!f| W al lili.'u. xi:-:i! HEg il Tald jl.l;l =
lated to the great depths. Because of the
characteristics of Brazilan ail, which is
highly viscous, the production plant
has to be increased, to make room for
the robust equipment for extracting

PESOUISA FAPESP

development of the sin-
gle column platform ca-
pabbe af suppoarting the-
se conditions with more flexibaliny.
The Brazilian researchers, accor-
dingly, chose a unique path, duee to the
environmental differences of each re-
gien. In the Morth Sea, in Burope, for
example, the conditions of the waves,
current, wind, and depth are different,
According 1o Daniel, the discussion on
the single columin is a recent one. ™[t all
started at the beginning of the 1990s.
The Japanese, the Morwegians and the
Americans are also thinking abour i,
but the only project really adapted 10
Brazl & owrs.” .
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