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(54) IMPROVEMENTS IN COLUMNS FOR OIL WELLS
IN THE SEA BED

(71) We, ENTREPRISE D’EQUIPE-
MENTS MECANIQUES ET HYD-
RAULIQUES E.M.H. a French Societe
Anonyme, of 29, rue de I’Abreuvoir, 92100
Boulogne, France, do hereby declare the
invention for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particular-
ly described in and by the following state-
ment:

The invention relates to processes for
handling appliances on the sea bed, more
particularly for the assembly and mainte-
nance of well-heads in oil (gas etc.) installa-
tions.

It is recalled first of all that there are
known, particularly in said installations,
platforms or columns resting on the sea-bed,
particularly articulated columns, of the kind
described in particular in French patent No.
1 519 891 of the present applicant.

The present invention has as its object to
adapt these columns to new applications,
particularly for servicing and maintaining
wells bored in deep water.

It is known that the working of these wells
has led to the development of the technique
of under-water heads, intended to be placed
at the head of said wells, at their outlet on
the sea-bed for feeding the oil towards
production platforms or columns located at
a distance.

These heads require maintenance which,
up to now, has been provided from a
semi-submersible platform. This solution
required fairly complicated equipment for
access to said heads from such a platform,
which is subject to fairly large movements
depending on the meteorological condi-
tions, whereas the well on the sea-bed has a
fixed position.

According to the present invention there
is provided a column for an oil well in the
sea bed, said column being mounted on a
base constructed on the sea bed over one or

more sub-sea drilling wells, wherein the
structure of the column is constituted by
different members or posts whose lateral
walls constitute guide rails for trolleys cap-
able of supporting well-heads or other de-
vices intended to cooperate with the orifices
of said wells.

The column of the invention enables
maintenance and servicing to be carried out
on at least one well-head or - as will be
supposed hereafter - of several well-heads
located on an underwater base, by lifting the
well-head and all members co-operating
therewith on the trolleys by lifting means on
the column, and replacing the well-heads on
the orifices thereof or, generally, to provide
for all manoeuvres comprising a to and fro
movement between the deck of the column
and the sea-bed or requiring guiding.

The presence of this column provides at
the same time permanent connections be-
tween the platform and the different acces-
sories of the wells or well-heads, particularly
the remote control of the valves etc.

Furthermore, because this column is con-
tinuously present it enables the existence of

well-heads at the base of said column to be -

physically located, with respect to sea navi-
gation in the neighbourhood of the installa-
tion, so that accidents can thus be pre-
vented, in particular the fouling of these
well-heads by trawl nets dragged on the
sea-bed.

In a preferred arrangement according to
the invention the remote control cables of
the well-heads pass through the inside of
hollow posts of the column.

Means will then be advantageously pro-
vided for putting, by means of ropes or
similar manoeuvrable from the surface by
winches. control cables in position during
the installation of the well-heads or for
raising them again, for alterations or other
operations on said heads, these cables being
connected at the surface to appropriate

an 1 581 373

50

55

60

65

70

75

80

85

90



1 581 373

10

15

20

25

30

35

40

45

50

55

60

65

control cabinets.

An embodiment of the invention will now
be described, by way of example, with
reference to the accompanying drawings, in
which:

Figure 1 of these drawings shows schema-
tically in elevation the upper part of a
service column, for oil wells, constructed in
accordance with the invention.

Figure 2 shows on a smaller scale the
lower part of this column, hinged to a base
at which end several wells, the whole in
accordance with the invention.

Figure 3 shows separately, in semi cross-
section, one of the vertical members or piles
of said column.

Figure 4 illustrates schematically in eleva-
tion, partly in section, the whole of the
column and a rope for lowering and raising
operations of a remote control cable to be
connected to a well-head.

Figures 5 and 6 illustrate similarly the
same unit (a single post of the column being
shown), during two successive phases rela-
tive to the lowering of a well-head with its
cable.

Figure 7 shows similarly the beginning of
a cable raising operation and at least the
upper part of the well-head.

Figures 8 and 9 illustrate two successive

“phases of this raising.

The drawings illustrate several oil-wells 1
flush on a base 2 resting on the sea-bed, for
example disposed about a central axis,
(Figure 2).

In order to provide the remote control
and the maintenance of these wells, particu-
larly by means of well-heads 3 of a conven-
tional type introduced and anchored in the
openings 4 of said wells, the following or
similar is the procedure to adopt.

Recourse is had to a hinged column, i.e. a
column formed essentially from vertical
members or posts such as 5, finishing at the
upper part in a superstructure having one or
more floors such as 6, 7, 8, said column
being connected to base 2 by its lower part
by means of a universal or gimbal joint 9
(Figures 1 & 2), and this column is arranged
so as to serve as a mechanical guide for
trolleys or other appliances of this kind 10
capable of moving well-heads between the
upper structure 6, 7, 8 and base 2 for their
assembly, on the one hand. or their dis-
assembly for maintenance or repair, on the
other. ‘

Said column can moreover serve as a
guide for all other handling equipment. or
tools or electrical. mechanical or hydraulic
contactors etc.

In the drawings it has been supposed that
members 5 were eight in number (as shown
in Figure 3), thus defining, in combination
with appropriate spacers 11 a certain num-
ber of sides along which or at least along

certain of which trolleys or similar can be
vertically guided, themselves arranged so
that the well-heads 3, or other load which
they may be called on to support, is located
over the respective wells.

In the embodiment shown, corresponding
for example to a column height of about 100
to 150 m., the inner space D (Figure 3) of
the column is about 10 m. whereas the
thickness of the section of the tubular
shaped posts is about 1m. It is then easy to
provide in the section of these posts means
for guiding said trolleys 10.

These guide means are constituted in the
embodiment shown by clearances 12
arranged in the spaces separating the posts,
these clearances allowing the movement of
travelling frames 13 integral with said trol-
leys, the wheels 14 of these frames being
able to rotate while being guided by the
rail-forming flanges such as 15, 16 integral
with the posts (Figure 3).

The column is of course fitted with at least
one principal float 17 (Figure 2), which
provides a vertical thrust for keeping said
column substantially vertical, this float as
well as other auxiliary floats being enclosed
inside the space defined by the posts so as
not to hinder the guiding of said trolleys. It
comprises also at its centre a vertical shaft
18 serving as an elevator shaft for a diving
capsule for periodic inspections and mainte-
nance by divers. '

In the upper part, an overhead crane 19 is
provided on deck 6 forming a helideck, with
handling appliances 20 for taking packets
from boats tying up at the column.

Living accommodation 21 is provided
under the helideck. The two platforms 7 and
8 are themselves equipped with all handling
equipment and comprise power sources.

With such an assembly it can be easily
understood that well-heads or other ap-
pliances (valve controls or tools) can be
assembled or disassembled by removably
fixing them to trolleys 10 and by manoeuvr-
ing them with block and tackle or other
lifting appliances 22 (Figure 1).

If it is a question for example of lowering
a well-head 3, it is fixed by removable
locking means to a trolley 10 running on the
corresponding face of the column by means
of the travelling frame 13, and it is progres-
sively lowered towards the corresponding
well "1 by means of block and tackle 22.

As the lowering progresses a train of
hollow rods 23 is lowered, as usual, for
cooperation with head 3. These rods are
formed for example by lengths of tube 10m.
long which are superposed and assembled as
the lowering progresses and which are also
guided by means of other trolleys 10 such as
shown in Figure 2.

Once the trolley 10 carrying head 3 has
arrived at the lower part of a column, it
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.comes to a standstill against a stop. The

head is then unlocked, possibly automatical-
ly owing to the action of said stop, so as to
be able to continue its descent and penetrate
into opening 4 of the corresponding well 1
where it is fixed by any means of known
type.

The same operations are provided for the
removal of a head and its raising to the

-platform.

Each well-head is associated, convention-
ally, with a remote control cable 24 Figures
4 to 9) which, according to another arrange-
ment of the invention, is passed inside one
of the adjacent posts 5, in its path between
the control cabinet 25 (Figure 6) and the
well-head 3, which ensures that the cable is
well protected.

Furthermore means will be advantageous-
ly provided for lowering or raising said cable
by means of a rope 26 (or any other
appropriate means), in relation to the oper-
ations for putting head 3 in place or for
raising it.

Thus, with a remote control cable 24 and
a rope 26 both capable of being wound on
respective winches 27 and 28 or of being
unwound therefrom, the procedure is as
follows.

First of all for the operation of putting a
head 3, for example, into place, rope 26 is
used which leaving its winch 28 extends on
the outside downwards as far as a pulley 29
mounted at the base of the column and then
passes inside the adjacent hollow post 5 to
meet the remote control cable 24 leaving its
winch 27 (Figure 4).

By then actuating in suitable directions
the two winches 27 and 28, cable 24 is drawn
inside post 5 and then comes up again
towards head 3 located at the top of the
platform. The connections between cable 24
and head 3 are made and then rope 26 is
released (Figure 5).

It remains then to lower the head with its
cable, the other end of which comes up
again through post 5, by actuating winch 27.
When everything is finished, cable 24 is
connected to the remote control cabinet 25
by any appropriate connector means.

For the reverse operation. i.e. the raising
of the well-head for maintenance or other
operations. or at least the raising of the
upper removable part 3, (Figures 7-9) of this
head. the procedure is reversed as clearly
shown on Figures 7 to 9.

In Figure 7 rope 26 is again secured to
cable 24 and the winches operated to bring
up again the assembly of cable and head 3 or
3, (Figure 8), cabinet 25 being discon-
nected. When the head has arrived at the
platform (Figure 8), there still remains a
length of cable 24 which must be brought up
again. For this purpose the length of cable
leaving winch 27 at 30 is connected to the

main length and, the whole being unfas-
tened from head 3,, winch 27 winds up
completely cable 24. At the same time
winch 28 has of course unwound rope 26
which comes up again inside post 5 to be
secured temporarily at 31 (Figure 9).

Any other operating method could be
adopted.

In any case it can be seen that the to and
fro operations of the remote control cable
can take place without the need for divers.

Following which, whatever the embodi-
ment adopted, service columns can be con-
structed whose operation is sufficiently clear
from the preceding for it to be pointless to
dwell further thereon and which present,
with respect to units of the kind in question
already existing, numerous advantages, par-
ticularly :

- that of enabling the maintenance and the
supervision of well-heads and all members
cooperating therewith to be easily provided,
- that of enabling servicing and maintenance
operations to be carried out irrespective of
meteorological conditions,

- that of providing a good protection for the
remote control cables,

- and that of enabling them to be handled

without the need for operators at the
bottom.

As is obvious, and as it results moreover
already from what has gone before, the
invention is in no wise limited to those of its
modes of application and embodiments
which have been more especially contem-
plated; it covers on the contrary all varia-
tions which lie within the scope of the
appended claims.

WHAT WE CLAIM IS:-

1. A column for an oil well in the sea
bed, said column being mounted on a base
constructed on the sea bed over one or more
sub-sea drilling wells, wherein the structure
of the column is constituted by different
members or posts whose lateral walls consti-
tute guide rails for trolleys capable of
supporting well-heads or other devices in-
tended to cooperate with the orifices of said
wells.

2. A column according to claim 1,
wherein the bottom of the column is articu-
lated to said base.

3. A column according to claim 1 or 2,
wherein the trolleys are arranged so that the
well-heads, in the lower position of said
trolleys, come just over the respective ori-
fices of said wells.

4. A column according to any of claims
1-3. wherein the posts are hollow and are
used for passing remote control cables for
the well-heads.

5. A column according to any of claims
1-4, wherein its posts comprise clearances
against which can be guided wheel or roller
frames integral with the handling trolleys.
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6. A column according to claim 4,
wherein the attachment between each well-
head and its trolley is removable and means
are provided for unlocking said head on the
descent when the trolley reaches its lower
position against a stop opposite the corres-
ponding well orifice, so that it can continue
its descent as far as its normal securing
position at the entrance of the well.

7. A column according to claim 4,
wherein it comprises, for the handling of
each of the remote control cables of the
well-heads, a first winch from which such a
cable can unwind and a second winch from
which a rope can unwind for attachment to
one end of the cable, the actuation of said
winches causing, according to the direction
in which they are driven, the descent or the
raising of the cable by passing at least part of
the cable through the inside of the corres-
ponding hollow post, and the whole in
combination with a remote control cabinet
to which the cable can be connected or
disconnected at will.

8. A column according to claim 7,
wherein said remote control cable passes
through the inside of its associated hollow
post, when said well-head is in its position
over or on a well.

9. A column for an oil well in the sea
bed, substantially as hereinbefore described
with' reference to the accompanying draw-
ings.

MATHYS & SQUIRE,
Chartered Patent Agents,
10 Fleet Street,
London EC4Y 1AY.
Agents for the Applicants.

Printed for Her Majesty’s Stationery Office,
by Croydon Printing Company Limited, Croydon, Surrey, 1980.
Published by The Patent Office, 25 Southampton Buildings,
London, WC2A LAY, from which copies may be obtained.
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