WO 2004/018829 A1 ||| 080 A0 0000 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
4 March 2004 (04.03.2004)

AT Y0 O O

(10) International Publication Number

WO 2004/018829 Al

(51) International Patent Classification’: E21B 19/15
(21) International Application Number:
PCT/NO2003/000285

(22) International Filing Date: 20 August 2003 (20.08.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

20023968 21 August 2002 (21.08.2002) NO
(71) Applicant (for all designated States except US): MAR-
ITIME HYDRAULICS AS [NO/NOJ; Serviceboks 413,

N-4606 Kristiansand (NO).

(72) Inventors; and
(75) Inventors/Applicants (for US only): COWLING, Brian

(74)

(81)

(84)

[GB/GB]; 26 Deyonshire St., Keighley (GB). KAASTAD,
Knut, Atle [NO/NOJ; Trossestien 3, N-4638 Kristiansand
(NO).

Agent: HAMS® PATENTBYRA ANS; P.O. Box 171,
N-4302 Sandnes (NO).

Designated States (national): AE, AG, AL, AM, AT (util-
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util-
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE
(utility model), EE, ES, FI (utility model), FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN,
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RU, SC, SD, SE, SG, SK (utility model), SK, SL, SY, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA,
M, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

[Continued on next page]

(54) Title: A DRILL FLOOR PIPE HANDLING DEVICE

(57) Abstract: A device for a drill floor (5) pipe manipulator (2),

where the pipe manipulator (2) is designed to handle relatively long
vertical lengths of pipe and comprising a fist arm (4) able to be raised
and lowered, wherein the arm (4) is equipped with an extension arm
(1), where the extension arm (1) forms a downward projecting ex-
tension of the arm (4), thus allowing a pipe gripper (20) connected to
the extension arm to be placed around an approximately horizontal
pipe (32) located near the drill floor (5).



WO 2004/018829 A1 1IN0 A0VYH0 T 00000 00O O A

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),  For two-letter codes and other abbreviations, refer to the "Guid-
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ance Notes on Codes and Abbreviations" appearing at the begin-
ES, FL, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, ning of each regular issue of the PCT Gazette.

SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report



10

15

WO 2004/018829 PCT/NO2003/000285

A DRILL FLOOR PIPE HANDLING DEVICE

This invention pertains to pipe handling on a drill floor. In
particular, it concerns a device that allows pipes to be
raised from a horizontal position to an upright vertical
position by means of a traditional pipe manipulator for

vertical pipes.

A drill floor of the type known from e.g. petroleum
production is‘normally equipped with machines for handling
drill pipes and other types of pipes used in the drilling

operation.

Thus it is known to usefOne machine to bring pipes from a
horizontal position to a vertical position and another
machine to handle vertical pipe lengths during so-called
tripping, where relatively long pipe lengths are joined to
form a pipe string, or a pipe string is separated into pipe

lengths.
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According to prior art, pipes having a length of the order of
10 metres are moved onto the drill floor in a horizontal
position. A machine for turning pipes grips the pipe and
turns the pipe from a horizontal to a vertical position,

whereupon the vertical pipe is placed in the so-called mouse

‘hole of the drill floor to enable it to be joined with other

pipes, or it is carried to the drilling centre, where it

joins a pipe string.

Pipe lengths that have been prepared for insertion into a
well, and which are normally placed in transitional storage
in a so-called fingerboard, may be from 30 to 40 metres long.
The machine used to handle these relatively long pipes, the
pipe manipulator, is designed primarily to grip one of these
relatively long pipe lengths and transport it between the

borehole and the finger board.

Due to the design of known pipe manipulators, it is not
possible to use a pipe manipulator according to prior art to
rotate horizontal pipes located on/by the drill floor to a

vertical position.

The object of the invention is to remedy the disadvantages of

prior art.

The object is achieved in accordance with the invention, by
the characteristics given in the description below and in the

appended claims.

Fitting an extension arm to the grip arm, hereinafter
designated the first arm, of the pipe manipulator, where the
extension arm is designed to displace an adapted pipe gripper

from its normal lower position downwards to a horizontally
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positioned pipe on/by the drill floor, makes it possible to
use the manipulator to turn the pipe from a horisontal
position immediately above the drill floor upwards to a
vertical position which is adjusted so as to allow the pipe

to be coupled to pipes of the same type.

In a preferred embodiment the extension arm is formed so as
to always be in a vertical position, to prevent an excessive
bending moment on the arm. The extension arm will during the
vertical and horizontal displacement maintain this
predominantly vertical position by means of the parallel

guide unit of the first arm, which is known per se.

The lower part of the extension arm is designed to rotate
about its own longitudinal axis in order to retrieve pipes

located at any orientation relative to the pipe manipulator.

When retrieving a pipe that is oriented essentially in the
horizontal position, the pipe gripper is displaced by means
of a guide to the lower end portion of the extension arm,
where it is designed to turn from its vertical position to a
horizontal position. The first arm is displaced down towards
its lower position, so that the pipe gripper may grip the
pipe. It is a favourable characteristic of the invention that
the gripper is controlled when turning near the vertical

position, while turning freely near the horizontal position.

Thus the turning is controlled during the first phase of the
rotation of the pipe gripper from the vertical position,
while during the last part of the turning toward the

horizontal position, the pipe gripper is turned by gravity.
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When the pipe gripper has gripped the horizontally oriented
pipe, the first arm is moved up while the pipe gripper,
together with the pipe, turns freely from its horizontal
position. When the pipe nears its vertical position, the
turning control of the pipe gripper is connected, whereby the
pipe may be controlled about the near vertical direction and
placed in the desired position. The pipe gripper is displaced
along the guide of the extension arm in order to be placed in

the desired position relative to the first arm.

The device is also well suited for turning pipes from a

vertical position to a horizontal position.

For a person skilled in the art it is obvious that a
reduction in the number of machines located on a drill floor,
where the space is relatively restricted, is of great value.
The relatively simple structure of the invention will also
make it possible to save both on investment and operating

costs.

The following describes a non-limiting example of a preferred
embodiment illustrated in the accompanying drawings, in

which:

Figure 1 is a side view of a pedestal manipulator fitted with

- an extension arm;

Figure 2 is a front view of the pedestal manipulator of

figure 1 as a pipe gripper grips a horizontal pipe;

Figure 3 shows the same as figure 2, but here the pipe is

being turned from a horizontal to a vertical position;
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Figure 4 shows the same as figure 3, but here the pipe is in
a position that is nearer to the vertical, where the angle of

the pipe relative to the vertical axis is controlled;

Figure 5 is a side view of the extension arm on a larger
scale, where the pipe gripper, which is in its lower

horizontal position, grips a horizontal pipe;

Figure 6 shows the same as figure 5, but here the pipe is
being pulled up and the pipe gripper is turning freely about

its suspension;

Figure 7 shows the same as figure 6, but here the pipe
gripper is displaced to a position in which the turning of

pipe gripper about its suspension is controlled; and

Figure 8 shows the same as figure 7, but here the pipe

gripper is in its upper and vertical position.

In the drawings, reference number 1 denotes an extension arm
connected to the parallel guiding first arm 4 of a pedestal
manipulator 2. The pedestal manipulator 2, which is placed on
a drill floor 5, is of a type that is known per se, is
designed to rotate about its vertical axis 6, and is equipped
with a second arm 8, see figure 1. The pedestal manipulator
is designed to grip a relatively long vertical length of pipe
9 and through use of the arms 4, 8 displace the length of
pipe 9 in the radial direction relative to the axis 6. In

figure 1, the second arm 8 is shown in the inactive position.

The extension arm 1 is hinged to the parallel guiding first

arm 4 by means of hinge pins 10. Thus the extension arm 4



10

15

20

25

WO 2004/018829 PCT/NO2003/000285

will remain in a mainly vertical position during the radial
displacement of the first arm 4 relative to the axis 6 and

during the vertical displacement of the first arm 4.

The extension arm 1 is provided with guide slots 12, see
figure 5, which extend along the longitudinal extent of the
lower portion 13 of the extension arm 1 and down to the lower
end portion 14 of the extension arm 1. The lower portion 13
of the extension arm 1 may be rotated about its own
longitudinal extent by use of a rotary motor 15. A guide
carriage 16 on wheels is designed to be displaced along guide
slots 12 by means of a guide cylinder 18 jointed to the

extension arm 1 and guide carriage 16, respectively.

A pipe gripper 20 is jointed to the guide carriage 16 by
means of an articulated axle 22. The pipe gripper 20 is
equipped with hydraulically controlled gripper shoes 24 of a

design that is known per se.

An articulated cylinder 26 jointed to the guide carriage 16
is designed to turn the pipe gripper 20 about the articulated
axle 22 by means of an articulated arm 28 rotatable about the
articulated axle 22, when the pipe gripper 20 is located

about its vertical position, see figures 4 and 7.

In order for the pipe gripper 20 to be free to turn about the
articulated axle 22 when the pipe griéper is near its '
horizontal position, see figures 2 and 5, the pipe gripper 20
is equipped with a locking bolt 30. The locking bolt is
designed to be releasable, to allow the pipe gripper 20 to
turn freely about the articulated axle 22 relative to the

articulated arm 28.
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Through the pipe gripper 20 being designed to turn freely
about the articulated axle 22, the extension arm 1 is only
subjected to a slight bending moment from a pipe 32 held by
one end by the pipe gripper shoes 24 of the pipe gripper 20.

When a horizontal pipe 32 located on a feed way 34 on the
drill floor 5 is to be raised to the vertical position, the
guide carriage 16 is displaced to its lower position,
whereupon the articulated cylinder 26 turns the pipe gripper
20 about the articulated axle 22 from the vertical position
and in the direction of the horizontal position. The locking
bolt 30 is then released, releasing the pipe gripper 20 with
respect to the articulated arm 28 to allow the pipe gripper
20 to turn to the horizontal position under the influence of
gravity. The first arm 4 of the pedestal manipulator 2 is
displaced down towards it lower position until the pipe
gripper shoes 24 of the pipe gripper 20 are placed around the

pipe 32, see figures 2 and 5.

The pipe gripper shoes 24 then grip the pipe 32, whereupon
the arm 4 is displaced upwards, and the pipe 32 is then
lifted by one end from the feed way 34 on the drill floor 5,
while at the same time being turned freely from a horizontal
position to a vertical position about the articulated axle

22, see figures 3 and 6.

When the pipe 32 and'thé“pipé gripper ,20 approach a vertical
position the locking bolt 305iocksﬂtﬂé”pipe gripper 20 to the
articulated arm 28) see figures 4 and 7. Thus the.pipe 32

may, when located near its vertical position, be turned about

the articulated axle 22 by means of the articulated cylinder

. 26 and be placed in the desired pbsition in a controlled

manner.

RECTIFIED SHEET (RULE 91)
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The guide cylinder 18 is well suited for precise positioning
of the pipe 32, e.g. when the pipe 32 is to be joined with

another pipe.

In this shown preferred embodiment the guide carriage 16 is
equipped with wheels 36, the wheels 36 being designed to roll
on the lower portion 13 of the extension arm 1. The lower end
portion 14 of the extension arm 1 is rounded to allow the
wheels 36 to enter the end portion 14 in an expedient manner
during the vertical displacement of the guide carriage 16.
This design causes the guide carriage 16 to be locked about

its turning direction when in a pulled-up position.

When the pedestal manipulator 2 handles relatively long
vertical lengths of pipe, the pipe gripper 20 is used in a
manner similar to that of the pipe gripper of the first arm 4

on a conventional pedestal manipulator 2.

RECTIFIED SHEET (RULE 91)
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Claims

A device for a drill floor (5) pipe manipulator (2),
where the pipe manipulator (2) is designed to handle
relatively long vertical pipe lengths and comprising a
first arm (4) able to be raised and lowered,

c haracterized i n that the arm (4) is
equipped with an extension arm (1), where the extension
arm (1) forms a downward projecting extension of the
raisable and lowerable first arm (4), thus allowing a
pipe gripper (20) connected to the extension arm (1) to
be placed around anvapproximately horizontal pipe (32)

located near the drill floor (5).

A device in accordance with Claim 1,
characterized i n that the pipe
gripper (20) is designed to, in the vertical plane, turn
in under the lower end portion (14) of the extension arm

(1).

A device in accordance with one or more of the preceding
claims, ¢ haracterized ‘i n that the
turning of the pipe gripper (20) in the vertical plane
is cont:olled by means of an actuator (26) when the pipe

gripper (20) is in a near vertical position.

" A device in accordance with one or more of the preceding

claims, ¢ haracterized i n that the

pipe gripper (20) turns freely in the vertical plane

" when the pipe gripper (20) is in a near horizontal

position.
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A device in accordance with one or more of the preceding
claims, ¢ haracterized i n that the
pipe gripper (20) is connected to the extension afm (1)
by means of a guide carriage (16) that is displaceable

along the extension arm (1).

A device in accordance with one or more of the preceding
claims, ¢c haracterized i n that the
extension arm (1) is connected to the first arm (4), so
that the extension arm (1) is always in a predominantly

vertical position.

A device in accordance with one or more of the preceding
claims, ¢ haracterized i n that the
pipe gripper (20) is equipped with wheels (36) designed
to roll on the lower portion (13) of the extension arm
(1) when the pipe gripper is located next to the lower

portion (13).

A device in accordance with one or more of the preceding
claims, ¢ haracterized i n that the
lower portion (13) of the extension arm (1) is rotatable

about its own longitudinal extent.

A method for axial precision feeding of a pipe (32)
during the joining of the pipe (32) with another pipe by
means of an extension arm (1), where the extension arm
(1) comprises a pipe gripper (20) that may be displaced
vertically along the extension arm (1) by means of a
guide cylinder (18), ¢ h a r ac t er i z e d

i n that after the pipe (32) has been poSitioned for
screwing onto another pipe or pipe length (9), the pipe

(32) is precision fed into or over the pipe coupling of
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the other pipe or pipe length (9) by means of the guide
cylinder (18).
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