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Titre: Floating hydrocarbon treating plant.

@ Abrégé :

Floating hydrocarbon treating plant comprising a IT-
vessel (1) having a hull and a deck (3) and comprising % 2y % %?
tanks located below the deck for storing hydrocarbons, i—id————LP- 25 o -
and a plant for treating hydrocarbons located at the o SRR ﬂ :ﬁ:::::::ﬁ
deck (3) of the vessel (1), wherein the plant for *LL'“"ﬁ'P ‘H """ 44

treating hydrocarbons includes spaced-apart modules (10,
11, 12, 13), wherein each module (10, 11, 12, 13)
'comprises related plant equipment mounted on a module
floor, wherein the modules (10, 11, 12, 13) rest on
closed support girders. (20) that extend under the
module (10, 11, 12, 13) in a direction perpendicular to
the edge (23) of the deck (3), and wherein the module

floor is secured to one of the closed support girders.
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The present invention relates to a floating plant for
treating hydrocarbons. Such a floating plant comprises a
vessel having a hull and a deck. The vessel comprises
tanks for storing hydrocarbons that are located below the
deck. The floating plant further includes a plant for
treating hydrocarbons that is located at the deck of the
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' vessel. The vessel is furthermore provided with means for

receiving natural gas and with means for delivering

treated natural gas.

The plant for treating hydrocarbons includes spaced-

apart modules, which modules have their own pre-

determined function within the treating process. Each
module comprises plant equipment needed for the function
of the module, and the plant equipment is mounted on a
module floor. In the specification and in the claims, the
expression related plant equipment is used to refer to
the plant equipment that is related to the function of

the module.

In particular the present invention relates to a

floating plant for liquefying natural gas. An example of

.such a floating plant is discussed in the article

‘Floating LNG plant will stress reliability and safety’,
C D Kinney, H R Schulz, W Spring, World 0il, July 1997,

pages 81-85.

In the article the need for a proper layout of the

modules that make up the plant is emphasized in order to

provide explosion protection.

It is an object of the present invention to provide

protection in case an explosive fluid, such as liquefied

natural gas,

leaks from a module.
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To this end the floating hydrocarbon treating plant
according to the present invention comprises a vessel
having a hull and a deck and cbmprising tanks located
below the deck for storing hydrocarbons, and a plant for

5 treating hydrocarbons located at the deck of the vessel,
wherein the plant for treating hydrocarbons includes
spaced-apart modules, wherein each module comprises
related plant equipment mounted on a module floor,
wherein the modules rest on closed support girders that

10 extend under the module in a direction perpendicular to
" the edge of the deck, and wherein the module floor is
secured to one of the closed support girders.

The module floors are open, for example they are from
open grating, optionally reinforced by floor stiffeners,

15 and thus fluid that leaks from a module is collected on
the deck below the module floor. In the event of an
explosion of the fluid, the blast is directed by the
closed support girders to the edge of the deck. The
closed girders prevent the blast from spreading in a

20 direction perpendicular to the girders.

The present invention further relates to a floating
hydrocarbon treating plant comprising a vessel having a
hull and a double deck and comprising tanks located below
the deck for storing hydrocarbons, and a plant for _

25 ~treating hydrocarbons located at the deck of the vessel,
wherein the plant for treating hydrocarbons includes
spaced-apart modules.

Suitably, each module comprises related plant
equipment mounted on a module floor, and the modules rest

30 on at least two closed support girders that extend under
the module in a direction perpendicular to the edge of
the deck, and wherein the module floor is secured to one

of the closed support girders.
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The invention will now be described by way of example
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in more detail with reference to the accompanying
drawings, wherein |

Figure 1 shows schematically and not to scale part of
a top view of the floating hydrocarbon treating plant
according to the present invention:

Figure 2 is a partial sectional view along line II-II
of Figure 1; and

Figure 3 is a partial sectional view along

line III-III.

The floating hydrocarbon treating plant according to
the present invention comprises a vessel 1 having a
hull 2 and a deck 3. Inside the vessel 1, below the
deck 3 tanks (not shown) are located in which
hydrocarbons can be stored.

The deck 3 of the vessel 1 is provided with a plant‘
for treating hydrocarbons. The plant for treating
hydrocarbons includes several spaced-apart modules, of
which four are shown in the Figures. The four modules are
referred to with reference numerals 10, 11, 12 and 13.
Each module 10, 11, 12 and 13 comprises a module floor 15
on which related plant equipment (not shown) of that
module has been mounted. The module floor 15 is open so
that fluids can pass through it. To reinforce the module
.floor 15, it includes floor stiffeners 16. B

Each of the modules 10, 11, 12 and 13 is supported by
two closed support girders, a fore closed support girder
20 and an aft closed support girder 21. The closed
support girders 20 and 21 extend under the module 10, 11,
12 or 13 in a direction perpendicular to the edge 23 of
the deck 3. Suitably the closed support girders 20 and 21
extend along at least 90% of the breadth of the module,

~and more suitably they extend along at least 95% of the

breadth of the module.
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In order to isolate the module 10, 11, 12 or 13 from

longitudinal deflections of the vessel 1, the module
floor 15 is secured to the foré closed support girder 20
only and it is laid on the aft closed support girder 21
so that the module floor 15 has a fixed end 15a and a
free end 15b. If the friction between the module floor 15
and the aft closed support girder 21 on which it is laid
is so large that the module floor 15 cannot slide over
the aft girder 21, friction reducing means (not shown)

can be applied between the module floor 15 and the

- girder 21 so as to form a free end bearing. It will be

understood that the situation can be reversed: the module
floor 15 is fixed to the aft girder 21 only and is laid
on the fore girder 20.

In the event of an explosion of fluids that leaked
through the module floor 15, the closed support
girders 20 and 21 direct the blast to the edge 23 of the
deck 3. The closed support girders 20 and 21 prevent the
blast from spreading in a direction perpendicular to the
girders to adjacent modules. Moreover tank manifolds,
schematically shown as squares 25 and 26 are protected
from the blast.

The displacements of the upper ends of the closed
support girders 20 and 21 depend not only on the -
-longitudinal deflections of the vessel 1, but also on the
height of the girders 20 and 21, in other words, the
lower the girders the smaller the displacements. The fact
that the module floor is not fixed at both ends, but has
a free end, allows selecting the height of the closed
support girders so that they can contain the blast. In
selecting the height, one does not need to consider the
displacements of the upper ends of the closed support
girders.

In order to contain the blast the closed support
girders 20 and 21 is relatively high. Suitably the height
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of the closed girders 20 and 21 is more than 2 meters,
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and more suitable the height is between 3 and 5 meters.
The number of closed support girders is suitably two per
module, however, in some cases between three and five
closed support girders per module is possible. In case
there are more than two closed support girders per
module, the module floor is secured to one of the closed
support girders only and laid on the others.

To prevent rotation of a closed support girders about

its longitudinal axis, the support girder can be provided

" with a set of triangular supports 28 secured to the

deck 3. In addition to provide vertical stiffness,
stiffeners (not shown) can be applied to the closed
support girder at regular intervals along its length.

The modules have to be connected by pipes (not shown)
in order that the hydrocarbon to be treated is conveyed
from one unit to another.

Suitably the pipes (not shown) are arranged in a
pipe-rack 35 that extends between opposite modules 10, 13
and 11, 12 along the centreline 30 of the vessel 1 so
that the modules are arranged at either side of the pipe-
rack 35. This arrangement of the pipe—rackv35 is
particularly suitable if the vessel is an elongated
vessel. N

In order to increase the resistance to flow between
opposite modules 10, 13 and 11, 12, the pipes are
suitably arranged in the zone 36 (see Figure 3) that is
located above the level of the module floors 15. For
access reasons, the pipes can be arranged about two to
four meters above the level of the module floors 15.

The space under zone 36 can be used for other
utilities, such as cables.

In a suitable embodiment, the vessel 1 further
comprises a lower deck 39 (see Figure 2). In this case

the deck 3 is called the upper deck. The upper deck 3 and
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the lower deck 39 form a double deck. Between the decks 3

and 39 transverse stiffeners 40 and 41 are placed, in

such a way that each closed support girder 20, 21 is
above a transverse stiffener 40, 41. In this way the two
decks 3 and 39 carry the weight of the module.

In case the closed support girders 20 and 21 are
provided with triangular supports 28 that are secured to
the upper deck 3, the force exerted to the upper deck 3
can be transferred to the transverse stiffeners 40 and
41, or to the lower deck 39 or to both by suitable load
transfer members 44.

The plant for treating hydrocarbons suitably
comprises a plant for liquefying natural gas. Further the
plant for treating hydrocarbons can comprise a plant for
removing heavy hydrocarbons from natural gas or a plant
for removing contaminants, such as acid gas, water or

mercury, from the natural gas.
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CLAIMS

1. Floating hydrocarbon treating plant comprising a
vessel having a hull and a deck and comprising tanks
located below the deck for storing hydrocarbons, and a
plant for treating hydrocarbons located at the deck of

the vessel, wherein the plant for treating hydrocarbons

-includes spaced-apart modules, wherein each module

comprises related plant equipment mounted on a module
floor, wherein the modules rest on at least two closed
support girders that extend under the module in a
direction perpendicular to the edge of the deck, and
wherein the module floor is secured to one of the closed
support girders.

2. Floating hydrocarbon treating plant according to
claim 1, further comprising a pipe-rack supporting pipes
that form the fluid connection between the equipment,
which pipe-rack extends along the centreline of the
vessel, wherein the modules are arranged at either side
of the pipe-rack.

3. Floating hydrocarbon treating plant according to
‘claim 2, wherein the pipes are located above the leéel of
the module floor.

4. Floating hydrocarbon treating plant according to any
one of the claims 1-3, wherein the deck is a double deck
consisting of an upper deck and a lower deck.

5. Floating hydrocarbon treating plant according to any
one of the claims 1-4, wherein the plant for treating
hydrocarbons comprises a plant for liquefying natural

gas.
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6. Floating hydrocarbon treating plant according to
claim 5, wherein the plant for treating hydrocarbons
further comprises a plant for removing heavy hydrocarbons

from natural gas.




d
20

1.

Fig.3.

r

20

|

[
21

15
16

2~

23

L)
15a
40

s

/—’*""‘"20
/]

]

10

A—

28

Fig.2.

o © ©
<t / o \
™ -
O~ A ™ },TH#HQ _ L-ui
N 1¢-4-1ﬁu unTnﬂl
e “ I | . | !
' o
o 1) B
- ] { 1 — i |
[ T N | (I
U N S iy
LT [T
— T}
Ay ~NTET] I
A H > e ®)
T TN | T
Bl 9% “PIr
1 |
T i it e B |
ﬂ Pt “ ,ﬁ “
I ! ! | |
m N _“ " _r & _ m I
11773 I
L \_— \_ 1
= d_ 1/ \|J
: o | e
— o -
o = 8 &
L
1]

SONNNNINISS
[‘\'/ ~44 4

%
]

SOOI

~
\

41—
39

15b
21
3



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

