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LOCKDOWN MECHANISM AND LOCKDOWN SYSTEM
FOR WELLHEAD CONNECTOR

Cross-reference to related applications

[0001] This application claims priority to U.S. Provisional Patent Application No. 62/055,760 filed

on September 26, 2014, the entire contents of which are incorporated herein by reference.

Technical Field

[0002] This invention relates in general to subsea oil and gas well production, and in particular to a

mechanical connector for connecting members to a subsea wellhead assembly.

Background

[0003] A subsea wellhead assembly installed at the sea floor may be in water thousands of feet deep.
During completion and certain production operations, components from a floating platform are
lowered from the platform to engage the subsea wellhead assembly. A ticback connector generally
connects a production riser between a subsea wellhead housing and the surface production platform.
Typically, the tieback connector has locking elements that lock into a profile in the wellhead
housing. A lockdown mechanism is sometimes used to resist upward movement of the tieback
connector and prevent unintentional unlocking of the tieback connector that may occur due to

thermal growth and external environmental forces during production.

[0004] Some current lockdown mechanism designs include multiple lockdown members that are
spaced around the circumference of the lockdown mechanism. Installing the lockdown mechanism
usually requires a remotely operated vehicle (“ROV™) that manually manipulates a plate of each
lockdown member with a grooved profile into engagement with a rod with a mating profile. In some

subsea developments, the wells are located on a template, which provide limited access for a ROV
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and make it very difficult for the ROV to move around and between the wells to install the various

lockdown members.

Summary

[0005] The methods and systems of the current disclosure provide a mechanical lockdown system
that can be easily operated and moved between a lockdown open position and a lockdown engaged
position by an operator remotely from a surface location. The example methods and systems
disclosed can be operated as many times as needed without the need for MLD components to be
transported every time the connector assembly is locked and unlocked.

[0006] One example embodiment of the disclosure is a lockdown system for a subsea wellhead
connector connecting a tubular member to a subsea wellhead assembly. The lockdown system
includes a tie rod for extending in an axial direction from a stationary connector body of a tieback
connector through a lockdown support member circumscribing the tubular member, the tie rod
having a tie rod profile on a tic rod outer diameter, a lockdown member with an inner diameter
profile corresponding to the tie rod profile, the lockdown member being moveable between a
lockdown open position where the member is spaced radially outward from the tie rod, and a
lockdown engaged position where the inner diameter profile engages the tie rod profile to axially
couple the stationary connector body and the lockdown support member, and a lockdown member
rod extending radially outward relative to an axis of the tie rod profile, the lockdown member rod
adapted to move the lockdown member from the lockdown open position to the lockdown engaged
position, wherein the lockdown member rod is supported by a lockdown member rod support that is
adapted to be secured to the lockdown support member circumscribing the tubular member. The
lockdown system also includes a first handle installed on one end of the lockdown member rod, the
first handle being perpendicular to the lockdown member rod such that a radially outward movement

of the first handle relative to the lockdown member rod support moves the lockdown member from
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the lockdown engaged position to the lockdown open position, and a lockdown member rod spring
circumscribing the lockdown member rod, the lockdown member rod spring having a first end that
engages the lockdown member and a second end that engages the lockdown member rod support,
thereby biasing the lockdown member away from the lockdown member rod support. The lockdown
system also includes a second handle having a stem that is inserted in a through bore formed parallel
to the axis of the lockdown member; and a stopper located in a hole in the annular ring. The
lockdown support member may include a stopper spring located in a port, wherein the stopper spring
urges the stopper in an upward direction so that as the bore of the lockdown member passes over the
port, the stopper spring urges the stopper into the bore.

[0007] Another example embodiment is a lockdown assembly for a subsea wellhead connector
connecting a tubular member to a subsea wellhead assembly. The lockdown assembly includes a tie
rod extending in an axial direction from a stationary connector body of a tieback connector through
an annular ring circumscribing the tubular member, the tie rod having a tie rod profile on a tie rod
outer diameter, a lockdown member with an inner diameter profile corresponding to the tie rod
profile, the lockdown member being moveable between a lockdown open position where the member
is spaced radially outward from the tie rod, and a lockdown engaged position where the inner
diameter profile engages the tie rod profile to axially couple the stationary connector body and the
annular ring, the lockdown member being slidable on the annular ring, and a rod extending radially
outward from the lockdown member, the rod adapted to move the lockdown member from the
lockdown open position to the lockdown engaged position, wherein the rod is supported by a rod
support that is secured to the annular ring circumscribing the tubular member. The lockdown
assembly also includes a first handle installed on one end of the rod, the first handle being
perpendicular to the rod such that a radially outward movement of the first handle moves the
lockdown member from the lockdown engaged position to the lockdown open position, and a rod

spring circumscribing the rod, the rod spring having a first end that engages the lockdown member
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and a second end that engages the rod support, thereby biasing the lockdown member away from the
rod support. The lockdown assembly also includes a second handle having a stem that is inserted in
a through bore formed on one surface of the lockdown member, the stem having a stopper on a lower
end of the stem. The annular ring may include a stopper spring located in a port, wherein the stopper
spring urges the stopper in an upward direction so that as the bore of the lockdown member passes
over the port, the stopper spring urges the stopper into the bore.

[0008] Another example embodiment is a method for connecting a tubular member to a subsca
wellhead assembly having a tie rod extending along an axis from a stationary connector body of a
tieback connector, the tie rod having a tie rod profile on a tie rod outer diameter. The method
includes mounting an annular ring to the stationary connector body with the tie rod extending
through the annular ring, mounting a lockdown member with an inner diameter profile corresponding
to the tie rod profile on the annular ring, the lockdown member being moveable between a lockdown
open position where the member is spaced radially outward from the tie rod, and a lockdown
engaged position where the inner diameter profile engages the tie rod profile to axially couple the
stationary connector body and the annular ring, extending a rod radially outward from the lockdown
member, the rod adapted to move the lockdown member from the lockdown open position to the
lockdown engaged position, wherein the rod is supported by a rod support that is secured to the
annular ring circumscribing the tubular member, and pulling the rod radially outward to radially
move the lockdown member relative to the annular ring. The method also includes providing a first
handle on one end of the rod, the first handle being perpendicular to the rod such that a radially
outward movement of the first handle moves the lockdown member from the lockdown engaged
position to the lockdown open position, and providing a rod spring circumscribing the rod, the rod
spring having a first end that engages the lockdown member and a second end that engages the rod
support, thereby creating biasing the lockdown member away from the rod support. The method also

includes inserting a stem of a second handle into a through bore formed on one surface of the
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lockdown member, the stem having a stopper on a lower end of the stem. The method also includes
providing the annular ring with a hole configured to receive a stopper spring, wherein the stopper
spring urges the stopper in an upward direction so that as the bore of the lockdown member passes

over the port, the stopper spring urges the stopper into the bore.

Brief Description of the Drawings

[0009] So that the manner in which the features, advantages and objects of the invention, as well as
others which will become apparent, are attained and can be understood in more detail, more
particular description of the invention briefly summarized above may be had by reference to the
embodiment thereof which is illustrated in the appended drawings, which drawings form a part of
this specification. It is to be noted, however, that the drawings illustrate only example embodiments
of the invention and are therefore not to be considered limiting of its scope as the invention may

admit to other equally effective embodiments.
[0010] Figure 1 is a cross-sectional view of a subsea wellhead connector assembly with a known
mechanical lockdown system.

[0011]  Figure 2 is a perspective view of the subsea wellhead connector assembly illustrated in

Figure 1.
[0012]  Figure 3A is a perspective view of a known lock down assembly.

[0013] Figure 3B is a cross sectional view of the lock down assembly shown in Figure 3A along

the sectional line 3B-3B.

[0014]  Figure 4 is a perspective view of a lock down assembly in accordance with one or more

example embodiments of the disclosure.

[0015]  Figure 5 is a sectional view of the lock down assembly of Figure 4, shown in a lockdown

open position, in accordance with one or more example embodiments of the disclosure.
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[0016] Figure 6 is a detail view of a portion of the lock down assembly of Figure 5, in accordance

with one or more example embodiments of the disclosure.

[0017] Figure 7 is a sectional view of the lock down assembly of Figure 4, shown in a lockdown

engaged position, in accordance with one or more example embodiments of the disclosure.

Detailed Description

[0018] Figure 1 illustrates a cross-sectional view of a subsea wellhead connector assembly 50
with a known mechanical lockdown (“MLD”) system. The wellhead assembly 50 includes a tieback
connector 36 with a bore 38 and an annular ring 60 that circumscribes the outer diameter of the
tieback connector 36. The MLD system includes a MLD plate or member 12 and a lock handle 20.
The plate 12 has an internal thread profile that engages with an external thread profile of a tie rod 32.
A lower end of the tie rod 32 is attached to a connector cap 34, which in turn is secured to a
stationary connector body 40, and to a non-stationary outer cylinder 42 of the tieback connector 36
connected to the subsea wellhead assembly 50. The tie rod 32 extends axially upward from the
connector assembly 34, 40, 42 of the tieback connector 36 and through the annular ring 60 with at
least some of the tie rod profile being located axially above the annular ring 60. A number of MLDs

can be spaced around a circumference of the annular ring 60.

[0019] Figure 2 is a perspective view of the subsea wellhead assembly 50 illustrated in Figure 1.
As illustrated, the annular ring 60 circumscribes the outer diameter of the tieback connector 36. The
MLD plate 12 has an internal thread profile that engages with an external thread profile of the tie rod
32. A lower end of the tie rod 32 is attached to the connector cap 34, which in turn is secured to the
non-stationary cylinder body 42 of the tieback connector 36 connected to the subsea wellhead
assembly 50. The tie rod 32 extends axially upward from the connector assembly 42 of the tiecback

connector 36 and through the annular ring 60 with at least some of the tie rod profile being located
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axially above the annular ring 60. As it may be apparent to one of skill in the art, a number of MLDs

can be spaced around a circumference of the annular ring 60.

[0020] Figure 3A illustrates in further detail the MLD system of Figures 1 and 2. MLD system
10 may include a lockdown member or plate 12 and a locking handle 20. The MLD plate 12 has a
recess portion 16 on one end, which includes a mating profile that corresponds with a tie rod profile
on the tie rod 32. The other end of the MLD plate 12 has a handle bar 14 that is used by the ROV to
carry the system 10. MLD plate 12 also includes a cylindrical slot support 18 with a through slot 24.
When the connector assembly has to be locked, the ROV positions the MLD plate 12 such that the
through slot 24 is in line with the corresponding slot on the annular ring. Then the ROV would insert
a stem 32 of the lock handle 20 into the slot 24 such that the stem is at least partially inserted into the
slot on the annular ring. The ROV then inserts lock pins 22, 26 into slots 28, 30 to lock the lock
handle 20 in place. Figure 3B is a cross-sectional view of the MLD system 10 illustrated in Figure

3A along the line 3B-3B.

[0021] In systems similar to the those illustrated in Figures 3A and 3B, the ROV had to carry the
MLD plates 12, lock handle 20 and lock pins 22, 26 from the surface and install them along the
annular ring in order to lockdown the connector assembly. When the connector assembly is
unlocked, the ROV had to store these components in a basket of items, and then carry the basket to a
storage place and place the MLD components temporarily in the storage place until they were ready
to be reused. If any of the MLD components were dropped during transportation, they had to be

replaced.

[0022] The methods and systems of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown. The
methods and systems of the present disclosure may be in many different forms and should not be

construed as limited to the illustrated embodiments set forth herein; rather, these embodiments are
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provided so that this disclosure will be thorough and complete, and will fully convey its scope to

those skilled in the art. Like numbers refer to like elements throughout.

[0023] It is to be further understood that the scope of the present disclosure is not limited to the exact
details of construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments and, although specific terms are

employed, they are used in a generic and descriptive sense only and not for the purpose of limitation.

[0024] Turning now to Figure 4, illustrated is an example mechanical lockdown assembly 100 for a
wellhead connector, according to one or more example embodiments of the present disclosure. The
mechanical lockdown assembly 100 includes a lockdown plate or lockdown member 112. The
lockdown member 112 has a vertical recess 110 on one end that includes a lockdown profile 116 for
mating with a tie rod profile 104 of a tie rod 102. The recess 110 can be wider at an outer end of the
recess 110 in order to allow for greater tolerance in the relative placement of the lockdown member
112 as the lockdown member 112 is being moved to receive the tie rod 102 within the recess 110.
The tie rod 102 extends axially upward from a connector assembly (not shown), and through an
annular ring 160 (shown in Fig. 5) around the tieback connector, with at least some of the tie rod
profile 104 being located axially above the annular ring 160. A number of mechanical lockdown
assemblies 100 can be spaced around a circumference of the annular ring 160. The mechanical
lockdowns 100 can be a part of the connector assembly and can be carried subsca as part of the

connector assembly.

[0025] Lockdown assembly 100 may include the tie rod 102. A lower end 106 of the tie rod 102 is
attached to a connector cap, which in turn is secured to stationary connector body of a tieback
connector (not shown). Tie rod 102 extends in an axially upward direction from connector cap of the

tieback connector and passes through a hole in the annular ring 160. Tie rod 102 has a tie rod profile



WO 2016/049466 PCT/US2015/052241

104 on a tie rod outer diameter of tie rod 102, which may be a set of threads or may include parallel
grooves. Tie rod 102 can have two separate axial lengths of tie rod profile 104, or a single
continuous length of tie rod profile 104. Lockdown assembly 100 can include a plurality of tie rods
102 spaced around a circumference of stationary connector body of the tieback connector. Each tie

rod 102 can have components associated with the tie rod 102, as discussed herein.

[0026] A first handle 140 and a second 120 handle are associated with the lockdown member 112.
The first handle 140 is connected to the lockdown member 112 by way of a rod 150 that extends
radially outward from the lockdown member 112, at an end 122 of the lockdown member 112
opposite the recess 110. One end of the rod 150 is attached to the lockdown member 112 and the
other end of the rod 150 is attached to the first handle 140. The rod 150 passes through an opening
in a rod support 124 that is located between the lockdown member 112 and the first handle 140 such
that the rod 150 can slide back and forth relative to the rod support 124. The rod support 124 is
secured to the annular ring 160 using one or more screws 128 that may be inserted through holes 126
in the body of the rod support 124. Therefore, the rod support 124 is fixed to the annular ring 160
and not movable. A rod spring 130 circumscribes the rod 150 and has a first end that engages the
lockdown member 112 and a second end that engages the rod support 124. The rod spring 130 urges
the first handle 140 in the direction of the lockdown member 112 so that the recess 110 is urged
towards, and in engagement with, the tie rod 102. Tie rod 102 may include a first portion 107 with a
first diameter and a second portion 108 with a second diameter that may engage with at least part of

the connector assembly and separate the two axial lengths of tie rod profile 104.

[0027] The first handle 140 extends generally axially and perpendicular to the rod 150. The first
handle 140 is shaped to be manipulated by a remotely operated vehicle (ROV). In one example
embodiment, the first handle 140 has a plurality of handle bars 114, 142, 118, which may be joined

together to form the first handle 140. The first handle 140 can be moved radially relative to an axis of
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the tie rod 102 by the ROV, as will be explained below, to move the mechanical lockdown 112
between an open position where the lockdown profile 116 is spaced apart from the tie rod profile
104, and an engaged position where the lockdown profile 116 engages with the tie rod profile 104.
In the open position, which is illustrated in Figure 5 in further detail, the tie rod 102 can move axially
relative to the mechanical lockdown 112 and the annular ring 160, and in the engaged position,
which is illustrated in Figure 7 in further detail, the tie rod 102 is fixed axially relative to the

mechanical lockdown 112 and the annular ring 160.

[0028] The second handle 120 also extends generally axially and perpendicular to the rod 150. The
second handle 120 is shaped to be manipulated by a remotely operated vehicle (ROV) and is fixed
relative to pin 166 (shown in Fig. 6). In one example embodiment, the second handle 120 has a
plurality of handle bars 134, 136, 138, which may be joined together to form the second handle 120.
The second handle 120 can be moved axially as well as radially by the ROV, as will be explained
below, to move the mechanical lockdown 112 between an open position where the lockdown profile
116 is spaced apart from the tie rod profile 104, and an engaged position where the lockdown profile
116 engages with the tie rod profile 104. Lockdown assembly 100 may also include a plunger
system or spring loaded system 132 that can lock and unlock the second handle 120 as needed.
Details of the plunger system or spring loaded system 132 will be described in further detail in

Figures 5-7.

[0029] Figure 5 illustrates an open position of the lockdown assembly 100 where the lockdown
profile 116 is spaced apart from the tie rod profile 104. In the open position, the tie rod 102 can

move axially relative to the mechanical lockdown 112 and the annular ring 160.

[0030] Turning now to Figure 6, which is a detail view of a portion of the lock down assembly 100
of Figure 5, the second handle 120 has a stem 146 that extends axially through a bore 152 of the

mechanical lockdown 112. The second handle 120 extends generally axially, and coaxially with the

10
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stem 146. In the open position, a bottom end of the stem 146 is located within the bore or hole 164
in annular ring 160 and a stopper 168 can extend between a snap ring 162 of the annular ring 160 and
the bottom of bore 172. The stopper 168 can lock the mechanical lockdown 112 in the open
position. A stopper spring 170 is located in the bore 172 and urges the stopper 168 in an upward
direction so that as the bore 164 of the lockdown member 112 passes over the snap ring 162, the
stopper spring 170 will urge the stopper 168 into the bore 164. Stopper 168 has a larger diameter
portion 158 that is closely received in bore hole 172. Spring 170 urges the smaller diameter upper
portion of stopper 168 upward to protrude above the flat surface of annular ring 160 as shown, for
example, in Figure 5. The second handle 120 has a visual indicator 148 on the stem 146 so that an
operator can visualize the axial position of the second handle 120 to determine if the mechanical

lockdown 112 is in a lockdown open position or not.

[0031] Rod 150 extends radially outward from the lockdown member 112, and one end of the rod
150 is attached to the first handle 140. The rod 150 engages with the lockdown member 112 via slot
180 that is formed on a side opposite to the profile 116 and in which the threaded end of rod 150
screws into. The rod spring 130 is biased against a flat wall surface of the lockdown member 112
and circumscribes the rod 150. It has a first end that is biased against the lockdown member 112 and
a second end that engages the rod support 124. The rod spring 130 urges the lockdown member 112
towards the tie rod 102 so that the recess 110 is urged towards, and in engagement with, the tie rod
102. Hole 180 may have a conical shaped end 174 to avoid damage to other components of the
lockdown assembly 100. A distal end 178 of the rod 150 is inserted into the slot 180 and rests on a
surface 176 of the slot 180. In a lockdown open position, the rod spring 130 is energized and the
stopper 168 stops the lockdown member 112 from engaging with the tie rod 102. In this open
position the visual indicator 148 on the stem 146 is clearly seen so that an operator knows the
mechanical lockdown 112 is in a lockdown open position. It should be noted, however, that in the

open position of Figure 6, the upper end of stopper 168 enters bore 164 in lockdown member 112

11
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and pushes stem 166 upward. In the engaged position of Figure 7, handle 120 is pushed downward
to push stopper 168 down so that it is no longer in lockdown member bore 164, which allows

lockdown 112 to slide toward tie rod 102.

[0032] In an alternate embodiment, the stopper 168 can be omitted and a lower portion of the stem
146 can instead be used to retain the mechanical lockdown 112 in the lockdown open position. In
such an embodiment, a stem spring (not shown) can circumscribe the stem 146 and urge the stem
146 downward, for example, by engaging an upward facing shoulder 154 of the stem 146 and a
downward facing protrusion of the lockdown member 112. When the mechanical lockdown 112 is
in the engaged position, the bottom end of the stem 146 will rest on an upper surface of the annular
ring 160. As the stem 146 passes over the bore 172, the stem spring can urge the lower portion of
the stem 146 into the bore 172 and lock the mechanical lockdown 112 in the lockdown open

position.

[0033] Figure 7 illustrates an engaged position of the mechanical lockdown assembly 100, according
to one or more example embodiments of the present disclosure. In an engaged position 300, a
bottom end 166 of the stem 146 rests on a top surface of the annular ring 160. When the mechanical
lockdown member 112 is in the engaged position, the stopper 168 will be located within the hole 172
and a bottom surface of the mechanical lockdown 112 will block the hole 172 so that the stopper 168

is retained within the hole 172.

[0034] The tie rod 102 can have a shear groove 109 located axially below the annular ring 160. The
shear groove 109 is a region of reduced diameter of the tie rod 102. In the engaged position, the
mechanical lockdown 112 can prevent movement of the annular ring 160 and mechanical lockdown
112 relative to the tic rod 102 and connector assembly. However, if the connector assembly is
pressurized to unlock the connector assembly, with the mechanical lockdown 112 in an engaged

position, the tie rod 102 will shear at the shear groove 109 before other components, such as parts of

12
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the connector assembly, are damaged. The mechanical lockdown assembly 100 could then be
retrieved, the tie rod 102 replaced, and the mechanical lockdown 112 assembly re-attached to the

connection assembly.

[0035] In an example of operation, when the mechanical lockdown 112 is in the engaged position,
the ROV can pull the first handle 140 radially outward to move the lockdown profile 116 away from
the tie rod profile 104 so that the mechanical lockdown 112 is in an open position. As the bore 164
passes over hole 172 while lockdown member 112 is sliding on annular ring 160, stopper 168 moves
upward into engagement with bore 164 in lockdown 112. Stopper 168 then pushes up stem 166,
which moves handle 120 upward. Indicator 148 will then show that handle 120 is in the open
position. The ROV can then release the first handle 140 and the mechanical lockdown 112 will
remain in the lockdown open position. The mechanical lockdown 112 can then be moved relative to

the tie rod 102.

[0036] In order to move the mechanical lockdown 112 back to an engaged position, the ROV can
press axially downward on the second handle 120. This will cause the stopper 168 to be pressed
back down into the hole 172. The mechanical lockdown 112 will then be urged by the rod spring
130 towards the tie rod 102 so that the lockdown profile 116 engages the tie rod profile 104. This
process of moving the mechanical lockdown 112 between an engaged and open position can be
repeated as often as desired or necessary. Additionally, the mechanical lockdown is permanently

mounted to the connector assembly and is reusable with minimal ROV interface.

[0037] Therefore, embodiments of this disclosure can provide a mechanical backup for preventing,
for example, a tie back connector from being disconnected from a wellhead high pressure housing
when tension and bending loads are imposed. This increases the overall reliability of the connector.
Systems and methods of this disclosure can also serve as a mechanical fuse, avoiding damage on

other expensive components, for example, if a main piston of the connection assembly creeps or is

13
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moved towards an unlocked position with the mechanical lockdown in an engaged position.
Embodiments of this disclosure are entirely mechanical and do not require redundant hydraulic
controls, which allows the equipment to be considered a low risk-level category. The mechanical
lockdown can move between an engaged and an open position by the ROV in place so that there is
no need to pull a riser or connector out to the surface to reset the lockdown, and the ROV’s usage

time can be minimized, which results direct cost savings for the operator.

[0038] The terms “vertical”, “horizontal”, “upward”, “downward”, “above”, and “below” and
similar spatial relation terminology are used herein only for convenience because elements of the

current disclosure may be installed in various relative positions.

[0039] The system and method described herein, therefore, are well adapted to carry out the objects
and attain the ends and advantages mentioned, as well as others inherent therein. While example
embodiments of the system and method have been given for purposes of disclosure, numerous
changes exist in the details of procedures for accomplishing the desired results. These and other
similar modifications will readily suggest themselves to those skilled in the art, and are intended to
be encompassed within the spirit of the system and method disclosed herein and the scope of the

appended claims.
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CLAIMS

1. A lockdown system for a subsea wellhead connector connecting a tubular member to a
subsea wellhead assembly, the lockdown system comprising:

a tie rod extending in an axial direction from a stationary connector body of a tieback
connector through a lockdown support member circumscribing the tubular member, the tie
rod having a tie rod profile on a tie rod outer diameter;

a lockdown member with an inner diameter profile corresponding to the tie rod profile, the
lockdown member being moveable between a lockdown open position where the member is
spaced radially outward from the tie rod, and a lockdown engaged position where the inner
diameter profile engages the tie rod profile to axially couple the stationary connector body
and the lockdown support member, the lockdown support member including a stopper that
engages an engagement feature in the lockdown member as the engagement feature passes
over the stopper; and

a lockdown member rod extending radially outward relative to an axis of the tie rod profile, the
lockdown member rod adapted to move the lockdown member from the lockdown open
position to the lockdown engaged position, wherein the lockdown member rod is supported
by a lockdown member rod support that is adapted to be secured to the lockdown support
member circumscribing the tubular member.

2. The lockdown system according to claim 1, further comprising a first handle installed on one
end of the lockdown member rod, the first handle being perpendicular to the lockdown
member rod such that a radially outward movement of the first handle relative to the
lockdown member rod support moves the lockdown member from the lockdown engaged
position to the lockdown open position; and a lockdown member rod spring circumscribing
the lockdown member rod, the lockdown member rod spring having a first end that engages
the lockdown member and a second end that engages the lockdown member rod support,
thereby biasing the lockdown member away from the lockdown member rod support.

3. The lockdown system according to claim 1, further comprising a second handle having a
stem that is inserted in a through bore formed parallel to the axis of the lockdown member.

4. The lockdown system according to claim 1, wherein the engagement feature includes a bore,
and wherein the lockdown support member comprises a stopper spring located in a port,

15



wherein the stopper spring urges the stopper in an upward direction so that as the bore of the
lockdown member passes over the port, the stopper spring urges the stopper into the bore.

The lockdown system according to claim 3, wherein the second handle comprises a visual
indicator on the stem to determine if the lockdown member is in the lockdown open position
or the lockdown engaged position.

The lockdown system according to claim 1, wherein the lockdown member comprises a
recess portion having a wider opening leading away from the inner diameter profile.

The lockdown system according to claim 1, wherein the subsea wellhead connector has a
plurality of tie rods spaced around a circumference of the lockdown member support.

A lockdown assembly for a subsea wellhead connector connecting a tubular member to a
subsea wellhead assembly, the lockdown assembly comprising:

a tie rod extending in an axial direction from a stationary connector body of a tieback
connector through an annular ring circumscribing the tubular member, the tie rod having a tie
rod profile on a tie rod outer diameter;

a lockdown member with an inner diameter profile corresponding to the tie rod profile, the
lockdown member being moveable between a lockdown open position where the member is
spaced radially outward from the tie rod, and a lockdown engaged position where the inner
diameter profile engages the tie rod profile to axially couple the stationary connector body
and the annular ring, the lockdown member being slidable on the annular ring, the annular
ring including a stopper that engages an engagement feature in the lockdown member as the
engagement feature passes over the stopper; and

a rod extending radially outward from the lockdown member, the rod adapted to move the
lockdown member from the lockdown open position to the lockdown engaged position,
wherein the rod is supported by a rod support that is secured to the annular ring
circumscribing the tubular member.

The lockdown assembly according to claim 8, further comprising a first handle installed on
one end of the rod, the first handle being perpendicular to the rod such that a radially outward
movement of the first handle moves the lockdown member from the lockdown engaged
position to the lockdown open position; and a rod spring circumscribing the rod, the rod spring

16



10.

11.

12.

13.

14.

15.

having a first end that engages the lockdown member and a second end that engages the rod
support, thereby biasing the lockdown member away from the rod support.

The lockdown assembly according to claim 8, further comprising a second handle having a
stem that is inserted in a through bore formed on one surface of the lockdown member.

The lockdown assembly according to claim 8, wherein the engagement feature includes a
bore, and wherein the annular ring comprises a stopper spring located in a port, wherein the
stopper spring urges the stopper in an upward direction so that as the bore of the lockdown
member passes over the port, the stopper spring urges the stopper into the bore.

The lockdown assembly according to claim 10, wherein the second handle comprises a
visual indicator on the stem to determine if the lockdown member is in the lockdown open
position or the lockdown engaged position.

The lockdown assembly according to claim 8, wherein the lockdown member comprises a
recess portion having a wider opening on one end and the inner diameter profile on the other
end.

The lockdown assembly according to claim 8, wherein the subsea wellhead connector has a
plurality of tie rods spaced around a circumference of the stationary connector body.

A method of connecting a tubular member to a subsea wellhead assembly having a tie rod
extending along an axis from a stationary connector body of a tieback connector, the tie rod
having a tie rod profile on a tie rod outer diameter, the method comprising:

mounting an annular ring to the stationary connector body with the tie rod extending through
the annular ring;

mounting a lockdown member with an inner diameter profile corresponding to the tie rod
profile on the annular ring, the lockdown member being moveable between a lockdown open
position where the member is spaced radially outward from the tie rod, and a lockdown
engaged position where the inner diameter profile engages the tie rod profile to axially couple
the stationary connector body and the annular ring, the annular ring including a stopper that
engages an engagement feature in the lockdown member as the engagement feature passes
over the stopper;

17



16.

17.

18.

19.

20.

extending a rod radially outward from the lockdown member, the rod adapted to move the
lockdown member from the lockdown open position to the lockdown engaged position,
wherein the rod is supported by a rod support that is secured to the annular ring
circumscribing the tubular member; and

pulling the rod radially outward to radially move the lockdown member relative to the annular
ring.

The method according to claim 15, further comprising:

providing a first handle on one end of the rod, the first handle being perpendicular to the rod
such that a radially outward movement of the first handle moves the lockdown member from
the lockdown engaged position to the lockdown open position; and

providing a rod spring circumscribing the rod, the rod spring having a first end that engages
the lockdown member and a second end that engages the rod support, thereby creating
biasing the lockdown member away from the rod support.

The method according to claim 15, further comprising:

inserting a stem of a second handle into a through bore formed on one surface of the
lockdown member.

The method according to claim 15, further comprising:

providing the annular ring with a hole configured to receive a stopper spring, wherein the
stopper spring urges the stopper in an upward direction so that as a bore of the lockdown
member passes over the hole, the stopper spring urges the stopper into the bore.

The method according to claim 17, further comprising:

providing the second handle with a visual indicator on the stem to determine if the lockdown
member is in the lockdown open position or the lockdown engaged position.

The method according to claim 15, further comprising:
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providing the lockdown member with a recess portion having a wider opening on one end and
the inner diameter profile on the other end.
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