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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
31 December 2008 (31.12.2008)

PO 000

(10) International Publication Number

WO 2009/001088 A1l

(51) International Patent Classification:
E21B 15/02 (2006.01)

(21) International Application Number:
PCT/GB2008/002193
(22) International Filing Date: 26 June 2008 (26.06.2008)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

0712426.6 26 June 2007 (26.06.2007) GB
60/929,410 26 June 2007 (26.06.2007) US
0713382.0 10 July 2007 (10.07.2007) GB

(71) Applicant (for all designated States except US): GREN-
LAND GROUP TECHNOLOGY AS [NO/NOJ; Sgndre
Kullergd 1, P.O. Box 2014, N-3202 Sandefjord (NO).

(71) Applicant (for MG only): PIESOLD, Alexander, James
[GB/GB]; Frank B. Dehn & Co., St Bride’s House, 10 Sal-

isbury Square, London EC4Y 8ID (GB).

(72) Inventors; and
(75) Inventors/Applicants (for US only): S@ORENSON,
Bjorn, Bro [NO/NOJ; Dolebakken 16, N-3215 Sandefjord

(NO). TOTLAND, Jan-Erik [NO/NOJ; Krokemovein 93,
N-3244 Sandefjord (NO).

(74) Agent: FRANK B. DEHN & CO.; St Bride’s House, 10
Salisbury Square, L.ondon EC4Y 8JD (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

(54) Title: WELL APPARATUS

= Nl

NS l,/\ /-
N

B

A\l
\

09/001088 A 1|10 K O OV OO OO0

—

(57) Abstract: Well apparatus comprises a tower, and a support for supporting well intervention, completion, testing, or drilling
equipment, the support being attached to the tower and being movable laterally from a parked position on the tower, where prepara-
tion of the equipment can be carried out without occupying an operational area where the equipment is to operate on the well, and an
operational position in the operational area, and the support being arranged to be lowered or lifted, the apparatus further comprising
a guide mechanism for guiding the support so that as the support is - lowered or lifted it is guided along a path involving lateral
movement from the parked position to the operational position in the operational area.
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WELL APPARATUS

The invention relates to methods and apparatus for well intervention,
completion, testing, or drilling, and to methods and apparatus for transferring a load
to an operational area where the load is to operate on the well. The apparatus and
methods are applicable to operations involving ships, rigs, or platforms, for
example.

In oil and gas drilling operations there are various techniques for inserting or
removing tubing or pipes or lines into or from wells. Well intervention techniques
include the use of coiled tubing, wirelines or a process where individual pipe
sections are screwed together to form a continuous pipe in the well, also called
snubbing. In a coiled tubing intervention, a continuous tube initially wound on a
spool is unwound, straightened and pushed down a hole. In order to do this vérious
items of equipment are located in the area above the well, all supported on a
common frame. A typical set-up involves, from top to bottom, a goose neck for
guiding and straightening the coiled tubing as it is fed from the spool, 'an injector
head for pushing the tubing into or pulling it out of the well, a stuffing box to fo;m a
seal around the tubing, and a blow out preventer. There may be additional
components depending on specifics of the operation performed. The blow out
preventer itself: may consist of a number of components, such as a pipe ram, a slip
ram, a shear ram and a blind ram. | ' ‘

Regarding coiled tubing well intervention being performed from a floating
vessel in a sub sea well, before the coiled tubing can be fed into the well, it is
necessary to prepare or rig up all the equipment on top of a riser, which is attached
to the top of the well at the sea floor. The riser extends from the top of the well at
the sea floor, up to the work-deck of the vessel. The intervention equipment is then
rigged up in'a frame, which éupports the attachmentlof the intervention equipment to
the riser. On floating drilling or well intervention vessels such as semi-submersible
rigs, mono-hull vessels or similar, the frame structure also provides the necessary
rigidity of the rig-up in order to enable the onboard heave compensating system to

function efﬁciently. The heave compensating system enables the equipment attached
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to the well to move relative to the floating vessel in a controlled manner. The frame
is usually installed by attaching the top of the frame to a hoist suspended from a
tower above the well and then hoisting the frame into position above the well while
transferring the frame from a horizontal to a vertical position above the well. The
weight of the frame is carried by the hoist and tuggers are used to stabilise the frame
laterally in position above the well. The various equipment items are then attached
to the frame, whilst it is suspended above the well. During this rigging up sequence,
other activity in the area above the well has to cease. Typically, the sequence can
take 12 to 30 hours, or even longer when weather conditions are bad.

In the case of a wireline intervention a frame is similarly ﬁsed to support
equipment including a stuffing box, lubricator and a blow out preventer. A
snubbing intervention, involving the use of pipe sections joined together rather than
a continuous tubing or line, requires a snubbing unit to be éupported in the area
above the well.

Offshore well interventions are sometimes carried out from semi submersible
rigs or ships. During the rigging up sequence, the rig or ship may be heavmg due to
weather conditions, making the rigging up more difficult, time consuming and
hazardous. If the weather condltlons and heave are particularly bad, then rigging
and other preoperational activity may have to stop until calmer conditions prevail, in
order to secure the safety of the operation.

Viewed from a first aspect the invention provides well apparatus comprising

a tower, and a support for supporting well intervention, completion, testing, or

drilling equipment, the support being attached to the tower and being movable

laterally from a parked position on the tower, where preparation of the equipment

can be carried out without occupying an operational area where the equipment is to
operate on the well, and an operational position in the operational area, and the
support béing arranged to be lowered or lifted, the apparatus further comprising a
guide mechanism for guiding the support so that as the support is lowered or lifted it
is guided along a path involving lateral movement from the parked position to the
operational position in the operational area. '

The first aspect of the invention also provides a method of executing well

intervention, completion, testing or drilling, the method comprising preparing well
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intervention completion, testing or drilling equipment on a support attached to a
tower whilst the support is in a parked position on the tower, so as not to occupy
during said preparation an operational area where the eqﬁipment is to operate on the
well, and moving the support laterally whilst it continues to be attached to the tower
to an operational position in the operational area, wherein the support is moved

laterally by being lowered or lifted, and by -guiding the support so that as it is

“lowered or lifted it is guided along a path involving lateral movement from the

parked position laterally of the operational area to the operational position in the
operational area. .

With such an apparatus and method it is possible to prepare the well
interventi_on or other equipmg:nt when the support is in the parked position, leaving
the operational area available for other operations, and leaving the access to the
operational area open for moving equipment to and from the said area. In the case
of a semi submersible vessel or a mono-hull vessel, by parking the support laterally

of the operational area, it is no longef necessary for the preparation work to be

* performed above the well using man riding winches or the like. There is a

significant health and safety advantage.

By carrying out the preparation work away from the operational area, the
total time for occupying the operational area while carrying out the well intervention
or other operation may be reduced, saving the well operator costs. Once the well
intervention or other equipment has been prepared with the support in the parked
position, then it can be transferred to the operational position. In the case of a
mono-hull vessel, for example, preparation of the well intervention or other
equipment can even be carried out when the vessel is docked, before it has sailed to
the well. In this case the preparation can be carried out in calm conditions and the
time that the vessel spends at the well can be kept to a minimum.

In one preferred method, therefore, the prepération of the equipment is
carried out at a site remote from the well.

In certain known systems, when an operation on a well is to be carried out
using a vessel subject to heave, the preparation of the equipment is carried out in the
operational area, while the equipment is attached to the riser extending to the sea

surface from a well head on the seabed. Hence, the equipment is moving relative to
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the vessel as the vessel heaves. In order to eliminate such relative movements during
preparation of the equipment, a heave eliminating device is used during preparation
of the equipment to compensate for relative movement between the vessel and the
top of the riser. The heave eliminating device has a telescopic connection which is
used to maintain the riser in communication with a surface valve on the vessel whilst
the surface valve moves with the vessel as it heaves. |

A preferred method of the present invention is carried out on a vessel subject
to heave movement, wherein the equipment is to be attached to a riser extending
from a well head at the seabed, and wherein the preparation is carried out on the
equipment whilst the support has no movement relative to the vessel, without the use
of a heave eliminating device between the riser and the equipment during said
preparation. The use of such a method can avoid the cost of providing a heave
eliminating device for use during the preparation of the equipment. Relative
movement between the vessel and the top of the riser as a result of the vessel's
movements need not be eliminated during the preparation. Exposure of personnel
carrying out the preparation to such relative movement én'd the safety issues which
arise can be avoided. Once the preparation of the equipment is complete then it can
be attached to the winch of the vessel and this can be placed in a heave
compensation mode, whereBy the equipmeﬁt then moves relative to the vessel in a
manner to reduce or eliminate movement relative to the riser, allowing the
equipment to be lowered into contact with the riser.

The invention may be useful for situations which do not involve vessels
subject to heave, for example it can be used on land based oil or gas rigs or fixed
offshore platform rigs. The invention contributes significantly to improve both
efficiency and health and safety on fixed installations as well.

Examples of well intervention equipment which may be prepared in this
way, in accordance with the first aspect of the invention, is coiled tubing, wire line,
or snubbing equipment. The invention is also useful for preparing other types of
eéuipment, such as completion, testing or drilling equipment.

The use of a system in which downward or upward (e.g. vertical) movement

of the support, whether downward under its own weight or upwards when being
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lifted by a lifting means or mechanism, to obtain a guided movement (including a
lateral component) to the operational position, can improve efficiency and safety.
Simply by lowering or lifting the support the desired lateral movement to the
operational position is obtained in a guided manner. The lateral movement can be
effected as a result of the lowering or lifting.

Preferably the support has the same orientation when in the parked position
as when in the operational position. For example it can be maintainedina
substantially constant orientation during the lateral movement. This can enable the
‘eqﬁipment to be prepared or worked on when the support is in the parked position
with the equipment in the same orientation as that in which it will be used when the
support is in the operational position. '

The support is preferably arranged to be located outwardly of the tower when
in the parked position. The arrangement may be such that the support is outwardly
of and adjacent to the tower. Thus the equipment may be easily accessed whilst
leaving the operational area clear of obstruction by the support or the equipment.

The support may be in the form of a support frame. The support may be
provided with at least one platform, and preferably also with stairs, in order to
facilitate the preparation of the well intervention or other equipment. In the
arrangement in which the support has the same orientation when in the parked
position as when in the operational position, the platform and/or stairs can
advantageously be appropriately orientated in both positions. The support is
preferably arranged to permit the equipment to be rigidly secured to the support.
The equipment can thus be secured to the support when it is in the parked position
and retained in a secure condition during movement of the support to the operational
position. _

The guide mechanism may be arrangéd so that the support follows a
predefined path from the parked position to the operational position. The movement
along a path from the parked position to the operational position can be controlled.

- For example, the movement can be controiled to maintain the orientation of the
support in the same position, e.g. a vertical position, during the movement. -
Preferably the operational position is in a predetermined vertical plane, whereby the

apparatus automatically positions the support in the correct position in the
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operational area, e.g. centrally above ;the well. Thus the apparatus and method may
combine the functions of moving the well intervention or other equipment laterally
and centralising it, avoiding the use of tuggers or the like for centralisation.

* After the equipment has been used in the operational area it will usually be
desired to return the support to the parked position. The support is therefore
preferably also arranged to be guided duﬁng movement from the operational
position to the parked position.

The guide mechanism may take various forms, for example the form of a
laterally extending guide rail or track. Preferably, the support follows an arcuate
path between the parked and operational positions. It may be pivotally mounted to
the tower, preferably for pivoting about a horizontal axis.

The guide mechanism may be arranged so that when the support moves
downWardly, it is guided with a movement which has a downward component and a
lateral component. The guide mechanism may be arranged so that when the support
moves upwardly, it is guided with a movement which has an upward compohent and
a lateral component. In one possible arrangement, the support moves only upwardly
and laterally from the parked position to tﬁe operational position. Thus for éxample
the support may be in a lowermost condition when in the parked position. In the
case of the arcuate movement, the support may follow an upward arcuate path. In
anothgf arrangement, the guide mechanism involves both a downward movement

and an upward movement during the transfer from the parked position to the

. operational position The suppoﬁ may first move downwardly and laterally and then

upwardly and laterally as it moves from the parked position to the operational
position. Alternatively, the support may first move upwardly and laterally and then
downwardly and laterally as it moves from the parked position to the oﬁerational
position. Both of these sequences are possible for example in the case where the
support follows an arcuate path between the parked and operational positions.

The guide mechanism preferably comprises an arm pivotally mounted on the
tower. The arm may be arranged to pivot about a horizontal axis as the support is
guided from the parked position to the operational position, so that when the arm has
completed the pivoting about the horizontal axis it extends laterally over the

operational area.
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In a preferred arrangement, upper and lower arms are provided. The guide
mechanism preferably comprises an upper arm pivotally mounted on the tower and a
lower arm pivotally mounted on the tower below the upper arm. The upper and
lower arms may be pivotally mounted to the tower at one side of an opening in the

tower through which the support can move between the parked and operational

‘positions. Thus the upper and lower arms, when viewed from above in plan view,

may extend at an angle to the plane of pivotal movement. This allows the support to
move between the parked and operational positions whilst keeping clear of the part
of the tower to which the arms are mounted. There is preferably a pair of upper
arms and a pair of lower arms. One arm of each pair may be pivotally mounted to
the tower at one side of the opening therein, whilst the other arm of each pair may be
pivotally mounted to the tower at the other side of the opening.

A Preferably, the apparatus is arranged to lock the support in the operational
position so that lateral movement of the support relative to the tower is prevented.
Suitable locking means may therefore be provided. Thus the support may be held in
a stable manner relative to the tower, without the use of tuggers or other lateral
stabilising means. Where the guide mechanism includes upper and lower arms as
discussed above, these may adopt a locked position when they are pivoted to their
maximum extent into the operatibnal area. Considering the situation when the tower
is vertical, this will be a horizontal condition of the arms.

Preferably a trolley is provided, mounted to the tower and moveable up or
down the tower, preferably vertically. The support is then preferably mounted to the
trolley, preferably via the guide mechanism discussed above. The trolley may
therefore provide a link between the support and the tower. The trolley is preferably
arranged to move up and down in vertical rails. It may be provided with wheels or
rollers to facilitate its movement. The trolley may be temporarily locked to the rails,
for instance by means of locking pins, in such a way that the trolley is temporarily
prevented from moving vertically during movement of the support from the parked
position to the operational position. Thus the support may move along the prefefred
arcuate path e.g. as vertical forces are induced onto the support frame. Where the

preferred guide mechanism is used, this provides for the support to move along a
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predetermined path between-the parked and operational positions, and this path may
be at different vertical positions depending on particular local requirements.

In the case of a ship or semi submersible vessel subject to heave, when in the
operational pOsitioh, the trolley may act as a sliding connection between the support
with the intervention or other equipment and the vertical rails in the tower, providing
horizontal stability and rigidity to the support as it moves vertically relative to the
tower due to the vessel's heave movements.

A lifting means is preferably provided to impart vertical movement to the
support during its movement from the parked position to the operational position.
Such lifting means may also impart vertical movement to the support during its
return movement from the operational position to the parked position. The lifting
means can provide the necessary power to effect the desired movements, preferably
under the guidance of the guide mechar}ism. Thus the lifting means can cause the
movement to take place.

In one preferred arfangement, the support is attached to a hoist which bears
the weight of the support during said movement from the parked position to the
operational position: The hoist may also bear the weight of the support during the
return movement from the operational position to the parked position. In the case of

a floating vessel, when in the operational position, the hoist winch may also provide

. the heave compensating movements relative to the vessel. The support preferably.

comprises an attachment portion for attachment to such a hoist. It is normal in gas
or oil wells for there to be a hoist above the well which is able to take considerable
loads. Thus, according to the preferred feature of the first aspect of the invention
involving the use of a hoist, the system can benefit from the availability of the hoist
and avoid involving additional heavy equipment to cause the movement of the
support between the parked and operational positions.

The hoist is preferably carried by the tower. The hoist will normally include
a sheave from which a cable is suspended. In one type of arrangement the hoist may
be in a fixed lateral location, generally above the operational area. This arrangement
works well in the case where the movement from the parked position to the
operational position involves a vertical and lateral movement. The hoist can then lift

or lower the support as it moves from the parked to the operational position and then
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lower or lift it respectively when it is desired to return the support to the parked
position. In another arrangement, the hoist is moveable laterally on the tower. Thus
it can be located directly above the support whether it is in the operational or the
parked position. It may for example be moveable between a location above the
operational position of the well and a location displaced laterally outwardly of the
tower. A sheave of the hoist may thus be arranged to skid horizontally on the tower.

In an alternative arrangement, a jacking system, a hydraulic cylinder or
cylinders, or the like, may be provided to cause the movement of the support
between the parked and operational positions. Thus for example a jacking system
may be attached to the support to bear the weight of the support and the well
intervention, completion, testing, or drilling equipment during said movement from
the parked position to the operational position. It may also bear the weight during
the return movement from the operational position to the parked position.

in addition, in the operational position, the total load of support (e.g. support
frame), intervention or other equipment, riser and any induced forces, may be
suppoﬁed by the jacking system installed e.g. on the work deck and attached to the
support. The jacking system may be located below the support and push up against
the lower pért thereof. Such a jacking system may also comprise a heave
compensation system.

In fact, the combination of the use of a lifting means and guiding a load
laterally is of indeﬁendent patentable significance.

Viewed from a second aspect, the invention provides a method of
transferring a load laterally into an operaﬁonal area where the lodd is to operate on a
well, the method comprising using a lifting mechanism to lower or lift the load, and
guiding the load so that when the load is ;lbwered or lifted-it is guided along a path
involving lateral movement from a position laterally of the operational area to a
position in the operational area. '

The second aspect of the invention also provides apparatus for transferring a
load laterally into an operational area where the load is to operate on a well,
comprising a lifting mechanism to lower or lift the load, and a guide mechanism for

guiding the load so that when the load is lowered or lifted it is guided along a path
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involving lateral movement from a position laterally of the operational area to a
position in the operational area.

The second aspect of the invention may be useful in the context of semi
submersible rigs and mono-hull vessels, where the load has to be transferred in
heaving conditions also involving roll, pitch and yaw movements . It is also
applicable to fixed offshore oil and gas rigs as well as land ﬁgs. The use of a system
in which downward or upward (e.g. vertical) movement of a load, whether
downward under its own weight or upwards when being lifted by a lifting means or
nﬁechanism, to obtain a guided movement including a lateral component, can
improve efficiency and safety.

As discussed above, downward or upward movement can be induced by a
hoist acting from above the load e.g. support frame, or' by a jacking system attached
to the load, for example installed below and pushing up against the load.

Viewed from a third aspect, the invention provides well apparatus

‘comprising a tower, a support for supporting well intervention, completion, testing,

or drilling equipment, the support being attached to the tower and being movable

~ laterally from a parked position, where preparation of the equipment can be carried

out without occupying an operational area where the equipment is to operate on the
well, and an operational position in the operational area.

The third aspect of the invention also provides a method of executing well
intervention, completion, testing or drilling, the method comprising preparing well

intervention completion, testing or drilling equipment on a support attached to a .

. }
tower whilst the support is in a parked position, so as not to occupy during said

preparation an operational area where the equipment is to operate on the well, and
moving the support laterally whilst it continues to be attached to the tower to an
operational position in the operational area.

The various features discussed above in relation to the first-aspect of the
invention are also applicable to the second and third aspects, individually and in any
combination. Guiding may for example be carried out by the guide mechanism A
discussed above.

Certain preferred embodiments of the invention will now bé described by

-t

way of example and with reference to the accompanying drawings in which:
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Figure 1 is a perspective view of well intervention apparatus according to the
invention provided on a ship;

Figure 2 is an enlarged perspective view of part of the well intervention
apparatus provided on the ship; '

Figure 3 is an isometric view of the well intervention apparatus carrying well
intervention equipment;

Figure 4 is an isometric view of the well intervention apparatus without any
well intervention equipment in place;

Figure 5 is a front elevation view of the well intervention apparatus;

Figure 6 is a side elevation view of the well intervention apparatus;

Figure 7 is a side elevation view of the well intervention apparatus showing
it in a parked position, an intermediate position and an operational position;

Figures 8, 9 and 10 are side elevation views of well intervention apparatus on
a ship and showing the apparatus respectively in parked, intermediate and
operational positions;

Figure 11 is a sketch showing well intervention af)paratus according to the
invention in side elevation in the process of having an item of well intervention
equipment loaded and installed thereon; |

Figure 12 is a sketch showing the well intervention apparatﬁs of Figure 11
being lifted or lowered between different vertical positions on a tower;

Figure 13 is a sketch showing a side elevation of the well intervention
dpparatus of Figure 11 transferred into an intermediate position; and

.Figure 14 is a sketch of a side elevation view of the well intervention
apparatus of Figure 11 having been transferred into the operational position.

Figure 1 shows a mono-hull vessel or ship 2 on which is located a tower 4
above a moon pool (not shown). A support frame 6 is located centrally above the
moon pool and is attached at its upper end to a hoist 8 having a cable 10. Well
intervention equipment 12 is mounted on the support and includes a gooseneck 14.
A spool 16 of coiled tubing 18 is supported on the déck of the ship 2. The coiled
tubing passes round the gooseneck 14 via the rest of the well intervention equipment
and through the centre of the riser (not shown) in the centre of the moon pool

towards a well below the ship.
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Referring to Figure 3 as well as Figures 1 and 2, the well intervention
equipment includes, from the gooseneck 14 downwardly, an injector head 20, a
stuffing box or stripper 22 and a blowout preventer 24. The gooseneck 14, the
injector head 20, the stripper or stuffing box 22 and the blowout preventer 24 are all
carried by the support frame 6 in an integrated manner. The support frame therefore
provides an integrated lifting frame. Alternatively, a Surface Flow Tree (not
shownj might also be carried at the lower part of the support frame.

The tower 4 is provided with an opening 26 though which the suppbrt frame
and the equipment which it carries can be moved from a position generally at the
side of the area above the moon pool into a centralised position above the centre of
the moon pool, the latter position being shown in Figures 1 and 2. The tower 4 has a
vertical rail 28 on each side of the opening 26. In each rail a cursor 30 is arranged
so as to be vertically moveable into different vertical positions on the tower, whilst
being lockable to the rails by locking means (not shown). Each cursor 30 is
provided at its upper and lower ends with rollers 32 facilitating up and down vertical
movement along the rails 28. The pair of cursors 30 on opposite sides of the
opening 26 together form a vertically moveable trolley. ‘

Further details of the well intervention apparatus will be described with
reference to Figures 3-6. At the upper end of each cursor 30 an upper arm 34 is
pivotally mounted to rotate about a horizontal axis. Similarly, at the lower end of
each cursor 30 a lower arm 36 is pivotally mounted to rotate about a horizontal axis.
The support frame 6 consists of a pair of vertically extending side beams 38 each
pivotally connected at its top end to a lift yoke 40. The lower ends of the side beams
38 are interconnected by a horizontal beam 42 provided centrally thereof with a
removable cylindrical aperture 44 for passage of the coiled tubing 18. The
¢ylindrical aperture 44 may provide a connection to a surface flow tree or a riser pup
flow tee. There may be one or more valves built into the lower end of the support
frame. | '

Each side beam 38 is provided with a pair of vertically spaced lugs 46 which
project laterally from the side beam 38 away from the central area of the tower. The
lugs 46 are pivotally connected to the ends of the support beams 34 and 36 remote

from their ends which are pivotally mounted on the cursors 30.
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As particularly seen in Figure 5, the pair of upper support arms 34 extend

inwardly from the cursors 30, as do the lower support arms 36, so that the support
.frame 6 is cradled by the pair of upper support arms and pair of lower support arms.
When viewed from above in plan view, the upper and lower support arms extend at
an angle to the plane of pivotal movement. Each upper arm 34 extends away from
its respective cursor 30 beyond its pivotal mounting to the lug 46 to a distal end 52
where it is pivotally mounted to a locking piston 54. The piston 54 is received in a
cylinder 56 which is pivotally supported on the side beam 38 of the support frame 6.

The sﬁpport frame 6 is provided with an upper work platform 58 and a lower
work platform 60, each work platform extending between the side beams 38 and
extending all the way round the well intervention equipment 12. This provides for
easy access to the equipment from all sides.

Figures 8-10 show the support frame 6 in three different positions. For
clarity, the work platforms 58 and 60 are only partly shown in these figures. Figures
8-10 show the support frame when it is carrying the well intervention equipment.
Figure 8 shows the support frame in a parked position, Figure 9 showsitinan
intermediate position and Figure 10 shows it in an operational position. Figure 7
shows the apparatus with the well intervention equipment omitted for clarity. Figure
7 shows, at its left hand side, and in chain dotted lines, the support frame 6 in its
operational position. In solid lines, in the middle of Figure 7, the support frame is
shown at an intermediate position corresponding to that of Figure 9. In chain dotted
lines in Figure 7 the support frame is shown in another intermediate position, nearer
to the parked position ‘

The movement of the support frame 6 from the parked position to the
operational position will now be described. In the initial position of Figure 8, the
lifting yoke 40 is attached by a hook or the like to the hoist 8 (as seen in Figure 1).
The cursors 30 are locked to their respective rails 28, so that they cannot move
vertically along the rails either up or down. In this parked position, the well
intervention equipment 12 may be attached to the support frame 6 whilst leaving the
area above the moon pool free of obstruction and available for other activities.
When preparation of the equipment, in this case coiled tubing equipment (although

as mentioned elsewhere other equipment such as wire line or snubbing equipment
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may require to be'prebared), is completed, the hoist 8 pays out cable 10 and allows
the support frame and the equipment it carries to start t(; swing downwardly:
Alternatively, an extern;lly mounted crane hoist 62 may be utilized until the support
frame reaches its lowermost position (see Figure 12). During this movement the J
apparatus follows an arcuate path, having a downward component and also a lateral
component towards the moon pool. The path is defined by 'the parallelogram
linkage arrangement of the upper and lower pairs of support arms 34 and 36,
whereby the support frame and the supported equipment maintains the same
orientation, in this case a vertical orientation, at all times. - As the support frame
moves laterally over the moon pool area the lifting yoke 40 pivots relative to the
side beams 38. After the support frame has reached its lowermost position, when
the upper and lower support arms 34 and 36 are in line with the cursors 30, the hoist
6 stops paying out cable 10 and starts hauling it in, so that the support frame and the
carried equipment start to be lifted, continuing along the arcuate path but now
having an upward vertical component as well as a lateral component. When the
upper and lower support arms 34 and 36 reach a horizontal position, the support
frame is in the centre of the tower, with its cylindrical opening aligned with the
moon pool centre. At this point the locking cylinder 56 locks the apparatus in this
centred position and the well 1ntervent10n operation can begln

In Figures 11-14 the centre line 70 of the moon pool is shown.

4Figure 11 shows the use of a ship's crane 62 lowering the gooseneck and
injector head into position on the support frame. All other equipment to be rigged up
in the support frame, can be installed the same way. This is part of the rigging up
operation which can be carried out when the support frame is in the parked position.
The crane 62 may alternatively be a crane at the quay-side, rather than the ship's
crane. | |

As seen in Figufe 12, the ship's or quay-side crane 62 may be used to
position the cursors in different vertical positions, as required. As seen in Figure 13,
the lifting yoke 40 may be detached from the crane 62 and attached to the hoist 8
carried by the tower. As described in relation to Figures 7-9, the hoist 8 can then

provide a controlled lowering followed by lifting of the support frame and
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equipment, in order to move the system into the operationél position shown in
Figure 14.

In the embodiments as described, the apparatus makes use of the available
lifting equipment to move from the parked position to the operational position and
does not require a separate built in source of power, such as for example a hydraulic
system in order to achieve the desired lowering and lifting.

When it is desired to move the apparatus back from the operational pdsition
to the parked position, the hoist 8 pays out the cable 10 to allow the support arms 34

and 36 to move to the vertical position, parallel to the cursors 30. The hoist 8 may

“then be disconnected from the lifting yoke 40 and a ship's or other crane may be

attached to the lifting yoke 40 in order to fully retract the apparatus into the parked
position. ‘ -

It will be appreciated that the above embodiments relate to supporting and
moving coiled tubing equipment, but that the support frame can be used to support
and move other types of equipment for well intervention , completion, testing or
drilling. In addition, the support frame, or an appropriately modified support, could
be used to éarry and move other loads b‘etweeﬁ a position at the side of an area
above a well and a position above a well. Indeed, a support as such may notbe -
needed, and a load can be carried directly by the guide mechanism. All of these

variations are within the scope of the invention in its various aspects.
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Claims

1: Well apparatus comprising a toWer, and a support for supporting well
intervention, completioﬁ, testing, or drilling equipment, the support being attached
to the tower and being movable laterally from a parked position on the tower, where
preparation of the equipment can be carried out without occupying an operational
area where the equipment is to operate on the well, and an operational position in the
operational area, and the support being arranged to be lowered or lifted, the
apparatus further comprising a guide mechanism for guiding the support so that as
the support is loweréd or lifted it is guided along a path involving lateral movement

from the parked position to the operational position in the operational area.

2. Well apparatus as claimed in claim 1, wherein the support has the same

orientation when in the parked position as when in the operational position.

3. Well apparatus as claimed in claim 1 or 2, wherein the guide mechanism is
arranged so that when the support moves downwardly, it is guided with a movement

which has a downward component and a lateral component.

4. Well apparatus as claimed in claim 1, 2 or 3, wherein the guide mechanism is
arranged so that when the support moves upwardly, it is guided with a movement

which has an upward component and a lateral component.

5. Well apparatus as claimed in any preceding claim, wherein the support is

pivotally attached to the tower.

6. Well apparatus as claimed in claim 5, wherein the guide mechanism
comprises an upper arm pivotally mounted on the tower and a lower arm pivotally

mounted on the tower below the upper arm.
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7. Well apparatus as claimed in claim 6, wherein the upper and lower arms, -
when viewed from above in plan view, extend at an angle to the plane of pivotal

movement.

8. Well apparatus as claimed in any preceding claim, wherein the guide
‘mechanism is arranged to guide the support between the opefational position and the

parked position.

9. Well apparatus as claimed in any preceding claim, comprising locking means
which locks the support in the operational position so that lateral movement of the

support relative to the tower is prevented.

10.  Well apparatus as claimed in any preceding claim, comprising a trolley
mounted on the tower for up and down movement, wherein the support is attached

to the tower via said trolley.

11.  Well apparatus as claimed in any preceding claim, further comprising a

lifting mechanism for lowering or lifting the support.

12.  Well apparatus as claimed in claim 11, wherein the lifting mechanism isa
hoist and wherein the support comprises an attachment portion for attachment of the
hoist to the support to bear the weight of the support and the well intervention,
completion, testing, or drilling equipment during said movement from thé parked
position to the operational position.

13.  Well apparatus as clainied in claim 11, wherein the lifting mechanismis a
jacking system attached to the support to bear the weight of the support and the well
intervention, completion, testing, or drilling equipment during said movement from

the parked position to the operational position.

4. A method of executing well intervention, completion, testing or drilling, the -

method comprising preparing well intervention completion, testing or drilling
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equipment on a support attached to a tower whilst the support is in a parked position
on the tower, so as not to occupy during said preparation an operational area where
the equipment is to operate on the well, and moving the support laterally whilst it

' -continues to be attached to the tower to an operational position in the operational
area, wherein the support is moved laterally by being lowered or lifted, and by
guiding the support so that as it is lowered or lifted it is guided along a path
involving lateral movement from the parked posi’;ion laterally of the operational area

to the operational position in the operational area.

15. A method as claimed in claim 14, wherein the support has the same

orientation when in the parked position as when in the operational position.

16. A method as claimed in claim 14 or 15, wherein the guided movement of the
support from the parked position to the operational position includes an upward

component and/or a downward component as well as a lateral component.

17. A method as claimed in claim 16, wherein the support moves first
downwardly or upwardly while moving laterally and then upwardly or downwardly
while moving laterally as it moves from the parked position to the operational

position.

18. A method as claimed in any of claims 14 to 17, corﬁpﬁsing pivoting the

~ support on the tower to effect the lateral movement.

19.  -A method as claimed in any of claims 14 to 18, wherein the support is
.attached to a hoist which bears the weight of the support and the equipment during

said movement from the parked position to the operational position.

20. ‘A method as claimed in any of claims 14 to 18, wherein the support is
attached to a jacking system which bears the weight of the support and the
equipment during said movement from the parked position to the 6perational

"position.
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21. A method as claimed in any of claims 14 to 20, wherein the preparation of

the equipment is carried out at a site remote from the well.

22. A method as claimed in any of claims 14 to 21, carried out on a vessel
subject to heave movement, wherein the equipment is to be attached to a riser
extending from a well head at the seabed, and wherein the preparation is carried out
on the equipment whilst the support has no movement relative to the vessel, without
the use of a heave eliminating device between the riser and the equipment during

said preparation.

23.  Well apparatus 6omprising a tower, a support for supporting well
intervention, completion, testing, or drilling equipment, the support being attached
to the tower and being movable laterally from a parked position, where preparation
of the equipment can be carried out without occupying an operational area where the
equipment is to operate on the well, and an operational position in the operational

arca.

24. A method of executing well intervention, completion, testing or drilling, the
method comprising preparing well intervention completion, testing or drilling
equipment on a support attached to a tower whilst the support is in a parked position,
so as not to occupy during said preparation an operational area where the equipment
is to operate on the well, and moving the support laterally whilst it continues to be

attached to the tower to an operational position in the operational area.

25.  Apparatus for transferring a load laterally into an operational area where the
load is to operate on a well, comprising a lifting mechanism to lower or lift the load,
and a guide mechanism for guiding the load so that when the load is lowered or
lifted it is guided along a path involving lateral movement from a position laterally

of the operational area to a position in the operational area.
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26. A method of transferring a load laterally into an operational area where the
load is to operate on a well, the method comprising using a lifting mechanism to
lower or lift the load, and guiding the load so that when the load is lowered or lifted
it is guided along a path involving lateral movement from a position laterally of the

operational area to a position in the operational area.
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