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(57) Abstract

Drilling pipe for making of a drill string, in particular for deviation drilling, comprising an outer tube (1) and an in-
ner tube (2) connected to heads (4, 5) on each end, in such a manner that the inner tube communicates with apertures
through each head, and in such a manner that a closed cavity is constituted between the tubes (1, 2), said cavity contribu-
ting to give the drilling pipe and the drill string a buoyancy in the bore hole.
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Drilling pipe.for making a drill string.
The present invention relates to drilling pipes for making
a drill string, in particular adapted to deviation drilling,
i.,e, drilling performed in such a manner that the drilling
direction at the beginning is substantially vertical, while
the direction is later changed towards one side, so that
the direction of drilling finally is under a larger or
smaller angle with the vertical direction, up to 900.

Such drilling allows driiling into several mutually separate
sources from one point , and is used for offshore drilling,

Deviation drilling causes, however, and in particular when
the deviation angle from the vertical direction is large,
problems with respect to transporting of the cuttings.
Moreover, the friction against the bore hole becomes large,
and the weight on the drill bit may be insufficient. General-
ly the weight of a conventional drill string will be a probl-:
em when the more or less horizontal portion of the bore hole
has a large length,

The problem of transporting the cuttings will increase with
the deviation angle and the length of the hole. A large devi-
ation angle means that the cuttings have a short way to "falll
until they reach the "bottom" of the hole,

The weight of the drill string will generally be proportio-
nal to the frictional forces and frictional torques which
occur between the drill string and the wall of the hole,

In long holes having a large deviation angle said forces and
torques will be of importance, and they will determine the
possible length of drilling until the friction becomes too
large.

The object of the present invention is to provide a drilling
pipe which makes it possible to reduce the frictional forces
and the frictional torques and which simultaneously keeps the
pressure losses and the operational and handling conditions
within acceptable limits,
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In accordance with the invention the above has been achieved
with a drilling pipe as specified in the accompanying claims,

With a drilling pipe according to the invention is achieved
a buoyancy, which causes that the pressure of the drill string
against the under side of a more or less horizontal portion
of a hole is reduced, ’ '

According to an embodiment the drilling pipe is made of an
inner and an outer tube, and the inner tube has ribs which
maintain the distance from the outer tube and contribute to
prevent that the outer tube is squeezed together by the outer
pressure,

According to another embodiment at least the outer tube is
helical,This brings about a reduction of the contact surface
of the drill pipe against the wall of the hole and reduced
problems related to friction between the drill string and

the wall of the hole,

It is to be noted that the entire drill string does not have
to comprise drilling pipes according to the invention,because
these may be combined with drilling pipes without cavities
for buoyancye. Conventional drilling pipes may for instance

be used during the first phase of the drilling, when the
transporting of cuttings and the frictional forces are small
problems, and drilling pipes according to the invention may
be used in the area where the major deviation takes place,

The buoyance chamber or channels may be permanemtly closed,
and the cross section of the chamber or the channels is of
course adapted to the desired buoyancy, taking into account
the weight of the drilling mud which determines the buoyancy
per unit of volume, '

In the following the invention will be explained closer,
with reference to the accompanying drawings,

Fige 1 shows a longitudinal section through an originally
straight drilling pipe according to the invention.
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Fig.2 shows a cross section through a drilling pipe accoraing
to the invention.

Fige 3 shows a longitudinal section through a drilling pipe
according to the invention, in which the outer tube is of
helical shape, while the inner tube primarily is straight.

The shovn drilling pipes are sections which are adapted to
form a drill string by being joined, and they may, as menti=-
oned, provide a combination together with sections which
have no cavities for buoyancy.

The drilling pipe shown in Fig.1 consists of an outer tube 1
and an inner tube 2, and said tubes are concentrical and are
spaced radially by means of ribs 3, On each end of the dril=-
ling pipe is a head 4,5, which may have outer and inner
threads, respectively, for screwing together of drilling
pipes to form a string.

The tubes 1 and 2 may have cross sections as shown in Fig. 2,
where the tube 1 has smooth walls while the tube 2 has outer
ribs %,

Fig.3 shows an embodiment where the outer tube 1 is of
helical shape, while the inner tube 2 is straight. The
drilling pipe shown in Fig.3 has heads 4 and 5, in the same
manner as the drilling pipe shown in Fig.1, and ribs 3
maintain the distance between the tubes 1 and 2.In this case,
however, the ribs 3 have a height which varies with the
distance between the tubes 1 and 2.

A not shown modification is a drilling pipe of which both
the outer tube 1 and the inner tube 2 have helical shape.

The heads 4 and 5 may be of conventional type, and are not
closer described.

The tubes 1 and 2 may be made of aluminium, It is theoreti-
cally possible to extrude the tubes 1 and 2 and the ribs 3
together, but because of the compression loading to which the tubes
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are subjected it is considered necessary to use heavily
extrudable alloys , which makes it necessary to manufac-
ture the tubes 1 and 2 separately, whereupon the tubes are
joined,The joining may be perfiormed in different ways, of
which are mentioned:

Stretching of the tube 1 until it comes into pressure
contact with the ribs 3. 7

Pulling of a plunger through the tube 2, in order to

bring the ribs 3 into pressure contact with the tube 1,

The use of a temperature difference between the tubes 1
and 2 and moving the tubes 1 and 2 together, followed by
the above mentioned stretching or pulling of a plunger.

Explosive technology, for instance placing of a detonating
fuse around the tube 1, whereby the detonation will
press the ribs 3 into the wall of the tube 1,

The manufacture, however, does not comstitute any limitation
with respect to the scope of the invention, and is merely
mentioned as examples of possibilities,

The above processes may also be used when the outer tube is

of helical shape, as shown in Fig.2. If both the tubes are

of helical shape the inner tube must be screwed into the

outer one after giving both the tubes their shape. Thereupon
one of the above mentioned processes may be used. Alternatively
the two tubes may be moved together in straight condition,
whereupon they are given a helical shape.

A drilling pipe according to the invention contains a closed
chamber or a plurality of channels which are closed against
the exterior. There is no hindrance of providing mutually
communicating channels, but grounds of manufacture make it
most appropriate that the channels are separate.

The cavity or the channels for buoyanca may as mentioned
contain air, but also other media can be used, such as a
liquid or a more or less solid mass, Also another gas than
air may be used,
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The invention makes it possible, in particular when the
mud weight is relatively high, to achieve a "positive"
buoyancy.Compared with conventional drilling pipes of
aluminium the invention makes it possible to achieve a
substantial weight reduction, for instance by a factor

in the range of 3, and relatively to conventional drilling
pipes of steel there may be achieved a weight reduction by
a factor in the range of 7 ( I.e., approximately 1/3 and
1/7 , respectively, of the weight of conventional drilling
pipes ).

It will be appreciated that the joining of the tubes 1 and
2 and the heads L4 and 5 may be performed in any suitable
manner., As examples are mentioned threaded connections and
welding., The inner tube, which is adapted to convey mud,
of course communicates with apertures in the heads 4 and 5,
in such a manner that a plurality of joined drilling pipes
constitute a string having a continuous inner channel,

In addition to the fact that the tubes 1 and 2 must be designed for
the prevailing pressures, they must also be designed to withstand the
benaing which necéssarily occurs during deviated drilling, and the
tubes must furthermore be designed to withstand the axial forces and

the torque to which they are subjected.
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Claims,

1. Drilling pipe for making a drill string, in particular
for deviation drilling, characterized in that it comprises
an outer tube (1) and an inner tube (2) which are connected
to heads (4,5) on each end, in such a manner that the inner
tube (2) communicates with apertures through each head,

and such that a closed cavity is constituted between the

tubes (1,2).

2. Drilling pipe according to claim 1, characterized in
that ribs (3) are provided in said cavity, in order to
maintain the radial distance between the tubes.

3. Drilling pipe according to claim 2, characterized in
that the ribs (3) are made integrally with one of the
tubes (1,2).

L, Drilling pipe according to claim 3, characterized in
that the ribs (3) are exterior ribs on the inner tube (2).

5. Drilling pipe according to claims 1 to 4, characterized
in in that at least the outer tube (1) is of helical shape.
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