
1 INTRODUCTION

The current global population is above 7 billion
people, and it is expected to grow by another 3
billion reaching around 10 billion people by 2050
according to United Nations projections. More
population demands more energy and food. Land
and on-shore resources are running out.

Fossil fuels, including coal, oil and natural gas,
are currently the primary energy sources in the
world, and this is not likely to change. Oil and gas
are extracted from deposits deep underground, and
these deposits are found in increasingly deeper
waters and more remote areas. According to Gautier
(2011) it is estimated that  22 % of the oil resources
in  the world may be located in Arctic regions.
Another big percentage of undiscovered hydrocarbon
resources can be found in deep waters.

Therefore, despite the distance, the flow of
people, equipment and resources must be the same
as those on on-shore oil installations. Nowadays,
offshore oil platforms are supplied from shore by
platform supply vessels and helicopters. For some
years now, some oil companies have been
incorporating semi-submersible platforms for
offshore accommodation called Flotels. These flotel
platforms are designed to operate in harsh
environments.

A multi-use platform can help plan the multi-use
of ocean space for energy extraction and aquaculture
for a better exploitation of resources, saving time,
effort and costs. This platform can be placed

between shore and the offshore platforms mentioned
above with the design and facilities for people, spare
parts and special equipment to attend routine
maintenance. It would help reduce the response time
to any circumstance such as emergencies on oil
platforms, blackouts of wind/wave farm devices and
any other problem in fish farming. A multi-use
platform is a platform which can simultaneously
support several activities of different nature. For
instance, a platform that supports, at the same time, a
fish farm and a wind farm. On the other hand, a
Logistic Floating Platform (LFP) is meant to support
a specific activity only.

A multi-use platform would, without a doubt,
make the different offshore planned projects a
reality, since it reduces the transportation costs for
people and materials, enhances the living conditions
for the people and increases the availability of the
different platforms. Platforms’ operations
/productions availability improves given the fact that
the weather conditions window for maintenance
issues becomes larger.

The aim of this paper is to present an alternative
way to design a Logistic Floating Platform (LFP) for
an offshore oil field. For this purpose, the main
characteristics of existing logistics were compiled;
the functionalities associated with the intended
operation were analysed; the main design parameters
associated with their functionalities were identified;
an alternative platform layout was generated; and
finally, the main dimensions and configurations of
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the platform semi-submersible hull form were
defined and analysed.

2 STATE OF THE ART

2.1 Offshore Oil Industry

Offshore oil production has been developed for
more than six decades. Advancements in technology
have allowed to move the operation to deeper waters
in harsh environments, where reserves are
increasingly being found. There are four types of
structures/facilities used in deeper water of the oil
industry: Floating Production Storage and
Offloading (FPSO) vessel, Tension Leg Platform
(TLP), Spars and Production and Semi-
Submersibles. Currently, approximately 240 floating
offshore structures are in operation throughout the
world.

Subsea systems also are becoming increasingly
important facilities in the production of oil and gas.
In the four decades since the first systems were
installed, more than 1,000 subsea wells have been
completed worldwide. Two thirds of these are still in
service. The chief configurations include single-
satellite wells, which employ subsea trees on an
individual guide base, subsea trees on steel-template
structures with production manifolds and clustered
well systems (e.g. single-satellite wells connected to
a nearby subsea production manifold). All of these
configurations are usually connected to platforms,
floating production and storage vessels, or even to
the shore (OffshoreBook, 2010).

To improve the conditions of the people that are
working in offshore structures, a new concept started

to gain force, the accommodation floating structure
called “Flotel”, which means float + hotel. These
flotels can be semisubmersible platforms, barges or
single-hull ships that offer a suitable solution for
offshore accommodation and provide all the
amenities needed to spend great days away from
home. These accommodation vessels offer extra
accommodation during specific operations such as
installation, maintenance, renovation projects,
decommissioning, etc.

The accommodation vessels are normally
positioned in connection with the production rig
and the two are regularly united by a gangway.
Personnel can then move between the units using
the gangway even in harsh sea conditions. On
board cranes are used in order to lift and transport
equipment along with spare parts. These
operations are possible due to the advanced DP
system (Jonsson & Holmström, 2015).
Dynamic positioning (DP) is a computer-

controlled system to automatically maintain a
vessel's position and heading by using its own
propellers and thrusters.

Although the semisubmersible platforms are more
expensive to build and to operate, these platforms
have a better motion response than the single hull in
harsh weather (Pardo & Fernandez, 2012).
Therefore, the semisubmersible platforms are the
most appropriate for offshore conditions. The
research is focused on the design of this type of
platforms. Three major actors were found in the
semisubmersible flotels segment: Prosafe, Floatel
Int. and Axis offshore, see Figure 1.

Prosafe Floatel Int. Axis offshore
Figure 1 . Major actors in the semisubmersible flotels segment

Offshore installations require a regular supply
flow of goods and spare parts to keep its continuous
operation. This is also one of the largest cost
elements in the upstream chain. The supply is
usually done by a fleet of Offshore Supply Vessels
through weekly voyages, sometimes installations
must be visited more than once. This supply can
become a complex logistic problem considering the
weather conditions, the distance between land and
offshore platforms and the number of offshore

installations that need to be visited (usually, offshore
installations are located in clusters).

Supply logistics from land depot to offshore
installations is an issue that has been object of study
by several authors. The determination of the optimal
fleet composition of offshore supply vessels and
their corresponding weekly voyages and schedules is
a supply vessel planning problem for Halvorsen-
Weare et al. (2012). Uglane et al. (2012) present an
operational optimization model aimed at daily route



planning that requires short runtimes. Nordbø (2013)
in his work addressed the supply vessel planning
problem providing an interesting solution, having
two bulk ships, or similar, converted that will stock
up on supplies, when at shore, and then stay in the
field for a period of time and act as a floating storage
unit, alternating with the other vessel when it runs
out of supplies. The properties that supply vessels
should have to attend offshore installations can be
seen in (Aas et al., 2009).

The planning problem also involves the
transportation of the crews. The helicopter is one of
the means of transport used for that purpose. The
helicopter is very efficient regarding speed and
safety but has some disadvantages such as the high
operation costs, capacity and autonomy. Therefore, it
is imperative to make an excellent planning of its
use. Hermeto et al. (2014) present an optimization
model for crew transport logistics network planning,
organized into four macro-activities (routing, flight
scheduling, fleet sizing and network planning) on
three decision-making levels (operational, tactical
and strategic).

To reduce the crew transportation costs, increase
the modal flexibility and the operational safety,
Vilameá et al. (2011) provide a new model.
Maritime and Aerial transportation are mixed, as
shown in Figure 2, to be applied in the Brazilian Pre-
Salt Province, with an installation of one or more
logistic units (called hubs), capable of
accommodating people, supporting the helicopter
operations and providing medical assistance in
emergency cases.

The helicopter is an important element within any
offshore system, either to perform a maintenance
task or to transport people between two points. In the
literature review, the helicopter SIKORSKI S-92
was found to be the most used in the offshore
segment.

3 LOGISTIC ISSUES

The characteristics and variables identified in the
Oil industry, which can define the functionalities and
capacities of a Logistic Floating Platform, are
presented below.

3.1 Supply and Demand at Oil Installations

Supply and demand at oil installations is a good
starting point to determine the storage capacity of the
LFP. Supply and demand is always variable.

Bottema et al. (2015) state that a certain level of
uncertainty is always to be expected. The
uncertainties regarding demand are characterized by
uncertain volumes, even if production installations
tend to register a more predictable demand. The
weekly demand is highest during drilling
exploration, see Table 1. (Nordbø, 2013).

Table 1. Supply and Demand of an Oil Platform for a One-
Week Period

Average
[ton]

Peak
[ton]

Space Req
[m²]

Fuel 164 245 292

Fresh water 304 456 543

Liquid mud 289 433 515

Cement 400 600 714

Base oil 300 450 536

Methanol 200 300 357

Dry Bulk 124 186 221

Deck cargo 376 564 671

Total 2156 3234 3850

Note. Retrieved from (Nordbø, 2013)

The supply of the different materials depends
directly on the Platform Supply Vessels’ (PSV)
capacity. Normally, deck capacities for vessels vary
from about 600 to 1100 m², while bulk capacities
oscillate between 4000 to 8000 tons (Halvorsen-
Weare et al., 2012).

3.2 Transfer of Crew and Cargo

3.2.1 Crew transfer
Regarding the risks of transferring people from

the vessel to the offshore installations, there are
some solutions to minimize them. One possible
solution is the bridge proposed by Ampelmann
Company. The system uses six hydraulic cylinders to
hold the bridge geostationary making it possible for
people to walk safely from a moving ship to another
ship or to a platform (Ampelmann, 2016). Another
solution is the crane transfer device called Frog
developed by Reflex Marine. Frogs are rigid

Figure 2. Proposal model for crew transportation.
(Vilameá, E., Morerira, M., Loureiro, 2011)



capsules with different capacities and high transfer
rates (Reflex Marine, 2016).

3.2.2 Cargo transfer
Deck cargo is transferred from the deck of the

vessel to the deck of the platform through the use of
cranes mounted on the installations, and bulk is
pumped from the tanks on the supply vessel to tanks
on-board the platforms. Deck cargo is usually
packed in special containers, skips (for waste and
similar) or baskets (Bottema et al., 2015).

3.2.3 Offshore containers
Containers are also used in the offshore industry,

but they are slightly different from the standard
containers (defined by the International Standards
Organization). There are three categories of offshore
containers, as defined by the European Committee
for Standardization (CEN): Offshore freight
containers, offshore service containers and offshore
waste skip.

3.3 Transport Means

Crew transportation is another important issue.
There are two types of transport means used for this
purpose: helicopter and vessel.

In an offshore system (which contains an LFP) an
interesting alternative provided by Vilameá et al.
(2011) can be applied. The longer distances are
covered by maritime means (e.g. from land base to
LFP) and shorter distances by aerial means (e.g.
from LFP to oil installations).

3.3.1 Crew in an oil Platform
In an offshore oil rig, operations never stop. To

ensure 24 hours of continuous work during the day,
there are two crews: one day-time crew (shift 1) and
a night-time crew (shift 2). The day shift normally
covers the period from 07.00 to 19.00 hours; the
night-shift covers the remaining hours. Usually, in
Europe, the crews rotate every fifteen days. Each
crew’s  time-off depends on the country, for
instance, in the UK the standard is 2 weeks and in
Norway 4 weeks (HSE, 2010).

4 LOGISTIC FLOATING PLATFORM

The dimensioning of the Logistic Floating
Platform was done through parameters found in the
accommodation platforms called “Flotels”. These
Flotels were the platforms that we considered more
appropriate to use as a reference. Except for the
Semi-Submersible Flotel Axis Nova, the information
found regarding Flotels is very general.

The typical configuration of a semisubmersible
consists of a deck (commonly designated by Top
Side), multiple columns, pontoons and bracing

(Chakrabarti, 2005). The Top Side is where
accommodation and equipment are located. Columns
and pontoons provide the stability and buoyancy
needed for the normal operation of the platform.
Bracing serves structural functions to provide global
strength to the platform.

A hypothetical scenario was created in order to
establish the main parameters needed for the
dimensioning of the Logistic Floating Platform
(LFP). The hypothetical scenario consists of a
production field of one billion barrels of proven
recoverable oil reserves. The oil reservoir occupies
an area of 300 km² approximately. The oil field is
located 220 km from shore. The oil production is
made by two semi-submersible platforms which
send the oil through 25 km of pipelines of 12 in to a
pumping station, and they are 16 km apart.
Considering the distance from shore to the oil field,
and as explained before, an LFP would help to
reduce the operational costs of the production
platforms. The idea is to place an LFP 160 km from
the land base and between the production platforms.
Each production platform has a crew of 200 people
to perform the different activities. The rotation
frequency of the crews was not considered for the
LFP design and should be addressed as a transport
problem.

4.1 Top Side

The Top Side consists of eight decks, from down
to up: lower deck, mezzanine deck, level A/main
deck, level B, level C, level E, and level F. The first
two decks have the same dimensions of the LFP
(breadth and length). The remaining decks have the
appearance of a ship superstructure and are located
aft of the LFP. In front of the superstructure, there is
a clear working deck to support the cargo handling
operations of the two production platforms.

The accommodation areas were used as a starting
point for the distribution of the spaces, which were
then calculated resorting to percentages obtained
from flotel platforms. Consequently, the three first
decks accommodate a small number of bedrooms as
well as the equipment areas, crew service areas, crew
social areas, and the recreational ones. Level B and
C were used for crew accommodations and for the
hospital. Level D was reserved for areas to support
aerial operations, such as, the communication room,
the waiting room, the fire-fighting room, etc. On
Level E we find the hangar, the helideck and the first
level of the bridge. Finally, the second level of the
bridge is located on level F.

The distribution of the Top Side’s enclosed
spaces was done obeying to the criteria of
segregation by nature and adjacency to spaces with
similar functions. For instance, the provision stores
and messes are close to the galley on the same deck.



Given the fact that the “Flotels” universe is quite
small, only two types of platforms were analysed:
barge and semisubmersible. The semisubmersible
platforms were used as the main resource of
information to infer the main characteristics that the
LFP should have. However, the barge platforms
were very useful to complement the information
related with closed areas, due to the high detail of
the general arrangement plans.

Table 2 shows the consolidation of the
information pertaining to the proportions of the
different closed areas. ‘Recreational areas’ include
the gym, sauna, cinema, library, mess rooms, etc.
The required areas consist of corridors, stairs,
workshops, engine areas, galley, hospital, etc. Other
areas refer to client offices, client workshop and ship
offices. ’Rooms’ refer to the areas destined to be the
crew and passengers’ rooms.

Table 2. Proportions of the Closed Areas

Deck Rec.A Req.A OA Rooms

Lower 5.50% 82.50% 3.30% 8.80%
Mezzanine 20.10% 43.10% 13.60% 6.20%

A/Main 33.30% 20.30% 24.70% 14.00%
B 0.00% 37.70% 10.90% 51.40%
C 10.00% 51.30% 1.30% 37.30%
D 0.00% 100.00% 0.00% 0.00%
E 0.00% 100.00% 0.00% 0.00%

F/Bridge 0.00% 100.00% 0.00% 0.00%

Note. (Rec.A) Recreational areas. (Req.A) Required areas. (OA)

Other areas. (Rooms) Crew Rooms

The area needed for bedrooms on the main deck
was used to determine the total area of this deck and
the dimensions of the length and breadth of the LFP.
Thus, the length overall (LOA) and breath overall
(BOA) of the LFP are 116.51 and 73.92 m,
respectively.

The LFP must have the adequate facilities to
provide the minimum services established by the
International Labour Organization Conventions as it
pertains to crew accommodation. For our case, the
LFP must provide accommodation for its crew and
the crew of the two semi-submersible production
platforms.

The determination of the minimum safe manning
of the LFP was estimated considering the Resolution
A.890 (1999) of the International Maritime
Organization (IMO), which is based on the
performance of the functions at the appropriate
level(s) of responsibility. Therefore, the LFP was
designed to provide accommodation for a maximum
of 482 people.

The light weight of the Top Side was estimated
considering the weight of the decks, indoor and
outdoor equipment. The weight of the decks was

calculated as a function of their area, and the indoor
equipment and outfitting as a function of their
compartment area. On the other hand, the weight of
the outdoor equipment such as cranes, windlasses,
helicopter, and free fall boats, etc. were taken
directly from catalogues.

Within its facilities, the LFP must have the
suitable installations for operations with helicopters.
Usually, helicopters are used in offshore platforms
for logistics and emergency support. In logistics for
moving people to and from their workplaces. The
emergency support can consist of medical
evacuations or search and rescue operations (SAR).
Therefore, the helideck must be correctly designed.
During the dimensioning of the helideck the
following aspects were considered: the safe landing
area (SLA) required, the helideck location on the
installation and the helideck air gap.

The SLA must have at least the suitable diameter
(D) for the largest (overall length) and heaviest
helicopter that the helideck will accommodate. For
the purpose of this study, the dimensions of the
helicopter most used in the offshore segment were
considered, the SIKORSKI S-92. Therefore, the SLA
diameter for the SIKORSKI S-92 must be at least
20.88 [m].

In Semi-Submersibles platforms, the helideck is
usually found at one corner of the main deck,
directly above one of the buoyancy columns and
adjacent to the bridge / accommodation. In this way,
the windlasses and winches that control the
anchoring system will be placed directly below the
helideck (HSE, 2011). The approach/departure
sector should be no less than 210°, to provide an
adequate landing, overshoot and take-off paths, free
of obstruction and should intersect the periphery of
the SLA.

A hangar and an adjacent parking area were
considered for the helicopter. The nature of the LFP
implies that offshore-based helicopters must be
standing by at all times. A hangar offers operational
flexibility, it allows for the helideck to be available
for another helicopter in case the main helicopter
becomes unserviceable and has to shut down.
Moreover, a hangar also offers protection for the
helicopter against harsh environmental conditions.

Following the recommendations of the HSE
(2011), an air gap clearance between the helideck
and the superstructure beneath was considered. This
air gap avoids severe wind conditions allowing a
clean flow passing under the helideck. An air gap of
three meters was considered.

4.2 Project of the Hull

In the semisubmersible platforms, three main
types of modes/conditions are considered: transit,
operational and survival. In the transit condition, the
pontoons are almost completely submerged,



therefore, the bigger water plane area provides the
needed stability to move the platform from one side
to the other. In the operational condition, the
platform reaches the maximum draft ensuring the
platform’s required motion response. In the survival
condition, the air gap is increased to avoid slamming
of waves into the deck structure during extreme
weather (Gallala, 2013). Air gap is the vertical
clearance between the highest wave crest and the
deck, and it should be 5 ft according to ABS Rules
and the API Codes (Chakrabarti, 2005). The
different conditions are achieved through
ballasting/deballasting tanks that are usually placed
in the pontoons.

A mathematical model was created to find one of
the possible solutions for the dimensions of the
columns and pontoons. The bracing was estimated as
a function of the pontoons and columns weights in
an optimization procedure. The mathematical model
was developed in Excel© and the Solver was used
for the optimization.

4.3 Mathematical model

The mathematical model was formulated
considering the survival condition of the platform.
Stability and motion response are then verified for
the other two conditions (transit and operational).
Likewise, a platform in full load condition was
considered, which means that all crew members and
passengers are on board with their belongings at the
time. Furthermore, consumables (provisions, fresh
water and fuel) are at 100% capacity.

A 4-column twin pontoon arrangement with
horizontal bracing was the configuration adopted in
the mathematical model. Furthermore, as a
simplifying assumption they have a rectangular
section area.

The main dimensions of the columns and
pontoons were used as decision variables in the
mathematical model. The variables are length (L),
height (H), and breadth (B) of the pontoons and
columns.

As the mathematical model was formulated for
survival condition, the minimum quantity of ballast
was chosen as the target value. Two reasons were
mainly considered: the minimum air gap needed and
the equilibrium between the buoyancy of the
platform and its own weight, see equation (1).

Ballast Hull Top Side VariableW W W W     (1)

Where WBallast is the ballast weight, WHull, WTop

Side and WVariable are the weight of the hull, Top Side
and variable load respectively, Δ is the displacement.

The displacement was calculated as:

                2 4 (p p p c c survival p swL H B L B T H (2)

Where Tsurvival is the draft in the survival
condition and ρsw is the sea water density. The WHull

was calculated in function of the hull’s area using
the values suggested by Chakrabarti (2005): 30 lb/ft2

for columns and 70 lb/ft2 for pontoons. Taking into
consideration the structural strength that the columns
and pontoons must have, the internal subdivision for
damaged stability as well as some pumping
equipment, which is typically placed in the
pontoons, a margin of 30% of the columns’ weight
and a margin of 40% of the pontoons’ weight were
added to final hull weight. WTop Side and WVariable

were estimated in the Top Side´s calculations.

4.3.1 Constraints
To ensure a feasible result, the following

constraints were defined: stability, motion, air gap
and geometry of columns and pontoons.

4.3.1.1 Stability
Metacentric height (GM) is the main driver of

stability, it must always be positive to provide
stability. However, a high GM value should be
avoided because it leads to uncomfortable rolling
periods and to increased response and accelerations
(Gallala, 2013). Chakrabarti (2005) suggests values
between 12 ft and 15 ft for the GM survival draft.
Similarly, he recommends that the GM should be
higher than 15 ft in operational conditions. Usually,
the moorings are hung from the keel in
semisubmersible platforms. According to
Chakrabarti (2005), this benefits the stability and
should not be included in stability calculations.

4.3.1.2 Motion
The natural period and the response amplitude

operator (RAO) identify the motion characteristics of
a vessel. The RAOs are defined as amplitude
response per unit wave amplitude, where amplitude
response would correspond to heave, roll and pitch
depending upon which motion is to be considered
(Sengupta & Chatterjee, 1986). Sengupta &
Chatterjee (1986) recommend the period of heave to
be longer than 18 to 20 seconds, while roll and pitch
natural periods should be longer than 25 to 30
seconds. Chakrabarti (2005) also states that a good
design will result in heave periods between 25 and
30 seconds. Therefore, for periods above those
values, the peak in the RAO falls outside the energy
peak in the wave spectrum and  will seriously
reduce the probability of resonance behaviour
(Gallala, 2013). For semisubmersible platforms, the
motion characteristics are dominated mainly by
heave (Chakrabarti, 2005; Gallala, 2013). Thus, the
heave period (THeave) was considered a constraint,
in the mathematical model the THeave must reach
values above of 21 sec. Roll and pitch can be
controlled with smaller values of GM (Gallala,
2013). Heave period can be computed as follows:



2
Heave

Heave

T
Wn


 (3)

Where Wn is the natural frequency and is calculated
through equation (4)
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Where g is the gravitational force, Aw is the
water-plane area and the madd is the added mass in
heave. Considering that our hull has a rectangular
cross section form, the strip theory is suited to
calculate the added mass in heave trough the
following equation (Gallala, 2013):
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Where k is the added mass coefficient. The added
mass coefficient comes from empirical studies and is
dependent on the breadth height ratio of the pontoon.

4.3.1.3 Air gap
The air gap is an important parameter because the

wave slamming into the deck structure can be
reduced. However, excessive air gap must be
avoided. Chakrabarti (2005) suggests that the air gap
should be equal or slightly higher than 90% of the
highest wave plus 5 ft.

4.3.1.4 Geometrical constraints (pontoons and
columns)

To obtain a feasible solution, some geometrical
constraints were formulated for columns and
pontoons. Therefore, intervals (upper and lower
limits) were defined for their length, breadth and
height dimensions. The intervals were defined
considering typical ratios and configurations of
semisubmersible platforms of twin pontoon
arrangements. For instance, in the case of pontoons,
Bp is usually higher than Hp and the pontoons are
inside the main deck dimensions. Similarly, for the
columns, Lc is usually higher than Bc and the
columns will have less breadth than the pontoons.

5 RESULTS AND DISCUSSIONS

5.1 Top Side

In Section 4.1, the methodology followed in order
to find the dimensions of the different spaces, and
the weight unit values used to estimate the
platform’s weights, was presented. Summarizing, the
total Top Side light weight estimated was 9,450 ton
(6,111 ton corresponding to structure and 3,339 ton
to equipment), and the variable load was estimated
to be 6,286 ton at its maximum capacity. The
longitudinal position of the centre of gravity
calculated was 58.26 m from the AP. The vertical

position of the gravity centre depends on the height
of the columns and pontoons. This information was
the main input of the mathematical model employed
to find the hull dimensions capable of supporting
them. Usually, the displacement is a primary
determinant of size and proportions (Chakrabarti,
2005), however, through the methodology used the
size was the starting point to find the displacement.

5.2 Mathematical Model

The Solver application found a solution for the
mathematical model taking into account all
parameters and constraints, see Table 3.

The pontoon length and distance between
pontoons are both close to their maximum
established limit, as are the column breadth and the
BC/LC ratio. This means that the inertia moment of
the water-plane area was optimized improving the
stability characteristics of the platform.

Table 3. Variables Solution

Variable Value [m]

Pontoon length 115.11

Pontoon breadth 11.4
Pontoon height 7.04
Column length 11.51
Column breadth 10.83
Column height 19.29
Distance Between pontoons 62.52
Distance Between columns 86.33

The remaining characteristics of the LFP, which
depend on the hull dimensions and hull arrangement,
can be seen in Table 4.

Table 4. Final Platform Characteristics

Platform
characteristic

Condition

Transit Survival Operational

Δ [ton] 15 025 23 178 25 321
Draft [m] 5.58 15.33 19.52
GMT [m] 157 3.77 4.63
KG [m] 22.33 22.92 21.28
LCG [m] 53.68 58.26 58.26
THeave [sec] N.E 20.98 21.38
WBallast [ton] 0 1 866 4 010

Note. N.E: Not evaluated.

5.3 Intact Stability

To determine if after having performed all
calculations, the final result will be a feasible answer
to the problem created in the hypothetical scenario,
in terms of stability, the intact stability of the
platform was checked.



According to the International Code On Intact
Stability (IMO, 2008), the stability requirements for
general semi-submersible platforms are:
 The area under the righting moment curve to the

second intercept or down-flooding angle,
whichever is less, should be not less than 30%
in excess of the area under the wind heeling
moment curve to the same limiting angle.

 The righting moment curve should be positive
over the entire range of angles from upright to
the second intercept.

The Intact Stability Code (IMO, 2008) also estab
lishes that wind forces should be considered from

The Intact Stability Code (IMO, 2008) also
establishes that wind forces should be considered
from any relative direction to the unit, as should the

value of the wind velocity for offshore service. The
wind velocity should be 36 m/s (70 knots) for
normal operating conditions, and 51.5 m/s (100
knots) for severe storm conditions. Moreover, the
platform was assumed to be floating free of mooring
restraints.

The stability requirements should be checked for
mainly two modes/conditions: for operational
condition and for severe storm condition.  For the
purpose of this study, the intact stability criteria were
verified for the three previously explained calculated
conditions (transit, survival and operational). The
variations of the payload on board of the platform
were not considered as load conditions, seeing that
these variations can be compensated with ballast,
ensuring the desired draft at all times. The intact
stability was verified using the software
Autohydro©. The values calculated with the
mathematical model, and through the module
Autohydro, are the same for the transit condition.
For survival and operational conditions, there are
small differences in the draft and the metacentric
height. This can be explained by the difficulty to
accurately design the ballast tanks as to store the
exact quantity of ballast. Therefore, the final
quantity of ballast obtained is also slightly different.
Figure 4, Figure 5 and Figure 6 show the LFP in
equilibrium for each condition.

Figure 3. Righting moment and heeling moment curves
(DNV, 2011)

Figure 4. LFP in equilibrium – Transit Condition

Figure 5. LFP in equilibrium – Survival Condition

Figure 6. LFP in equilibrium – Operational Condition



In order to verify the stability requirements
mentioned before, a wind velocity of 100 knots for
the survival condition, and one of 50 knots for
operational and transit conditions were considered,
see Table 5 first column. The most unfavourable
wind direction was assumed, from port to starboard.
By default, Autohydro© uses a drag coefficient (CD)
of 1.2 and the wind force is applied at 10 meters
above the sea level.

The LFP complies with the intact stability criteria
for the transit condition. A wind velocity of 50 knots
was considered. Moreover, the platform was
checked for wind velocities of 70 and 100 knots. In
both cases, the stability requirements were met for
this condition.

Table 5. LFP Status after being disturbed by the wind

Condition Transit Survival Operational
   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

In order to verify the stability requirements
mentioned before, a wind velocity of 100 knots for
the survival condition, and one of 50 knots for
operational and transit conditions were considered,
see Table 5 first column. The most unfavourable
wind direction was assumed, from port to starboard.
By default, Autohydro© uses a drag coefficient (CD)
of 1.2 and the wind force is applied at 10 meters
above the sea level.

The LFP complies with the intact stability criteria
for the transit condition. A wind velocity of 50 knots
was considered. Moreover, the platform was
checked for wind velocities of 70 and 100 knots. In
both cases, the stability requirements were met for
this condition.

In survival condition, the LFP only complies with
the stability requirements when the wind velocity is
inferior to 98 knots, see Table 5 second column.
Nevertheless, this value represents a good
approximation for the initial design spiral.  The
stability requirements can be met in the next stage of

the design. There are several ways to improve the
stability of the platform. One approach is to increase
the water-plane area (Gallala, 2013). This could be
done increasing the column dimensions or the
number of columns, which would increase the
weight of the platform. Another approach is to
increase the distance between the pontoons and
columns. Such an approach may increase the
dimensions of the main deck, which would also
increase the overall weight of the platform. The last
approach will be discarded as the dimensions of the
main deck is one of the constraints of the
mathematical model.

Finally, the LFP complies with the intact stability
criteria for the operational condition. A wind
velocity of 70 knots was considered.

6 CONCLUSIONS

The main motivation for starting this study was to
provide an overview of the design parameters which
would help to design a multi-use semisubmersible
platform. Without a doubt, a multi-use platform is a
good alternative to support offshore activities. A
multi-use platform can help to decrease the response
times for attending fails of any component within an
offshore system, while the down time per failure is
also reduced. The crew welfare is another factor that
would be improved, thus enhancing the performance
of the people and, by the same token, the
productivity.

Logistics requirements to guide the dimensioning
of a logistic platform were identified in the offshore
oil industry. Therefore, the design of the logistic
semisubmersible platform was based on this
industrial segment.

In the present paper, a methodology for
dimensioning a logistic semisubmersible platform
for an offshore Oil & Gas Production Field is
presented. The dimensioning and space distribution
of the Top Side are described, taking the
accommodation areas for the crew as starting point.
Finally, a mathematical model was implemented to
determine the main dimensions of the hull.

The mathematical model was developed for a
four-column arrangement with rectangular
transversal section of columns and pontoons.
However, it can be adjusted for other hull
arrangements with different column and pontoons
geometries.

Nonetheless, the design parameters for the
logistic floating platform were identified. If the data
available on logistic semisubmersible platforms
were more comprehensive, it is likely that these
design parameters could be improved. Similarly, the
lower and upper limits of the constraints might be
more accurately defined. However, and as previously



explained, some assumptions have been made
throughout this study in order to find a feasible
solution.

The methodology was implemented with positive
results. The transit and operational conditions met
the stability requirements. Although the survival
condition failed to meet the intact stability criteria, it
did so at 98%, which is a good starting point for the
first stage of the design spiral.
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