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(57) Abstract: A subsea clamp connector (1) for connecting the 
ends of two tubular members to each other, the clamp connector 

87 80 comprising: first and second clamping elements (20, 30), which 
are pivotable into a closed position in clamping engagement with 

83 40 the ends of said tubular members; and a replaceable locking unit 

25 545 (40') for locking the clamping elements in said closed position.  
24 The locking unit comprises an operating shaft (41), a first retain

/34 - ing member (43) mounted to the operating shaft and configured 
for engagement with a shoulder (24) on a holding member (25) 
fixed to the first clamping element, and a second retaining mem
ber (44) mounted to the operating shaft and configured for en

4 -46 gagement with a shoulder (34) on a holding member (35) fixed 

2043 430 to the second clamping element. The locking unit is detachably 
47. a mountable to the clamping elements by insertion of the operating 

shaft sideways into slots (26, 36) provided in the holding mem
bers.  
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SUBSEA CLAMP CONNECTOR AND SUBSEA CLAMP CONNECTOR 

ARRANGEMENT COMPRISING SUCH A CLAMP CONNECTOR 

FIELD OF THE INVENTION AND PRIOR ART 

The present invention relates to a subsea clamp connector for connecting and securing an 

end of a tubular member to an abutting end of another tubular member. The invention also 

relates to a subsea clamp connector arrangement comprising such a clamp connector.  

A clamp connector according to the preamble of claim 1 is previously known from EP 2 642 

171 Al. This known clamp connector is provided with an operating shaft which extends 

through two trunnion members pivotally mounted to a respective one of two arc-shaped 

clamping elements of the clamp connector. The operating shaft is fixed to one of the 

trunnion members and displaceable connected to the other trunnion member. An actuating 

unit is configured to pull the operating shaft in the axial direction in order to bring the 

operating shaft into a pre-tensioned state while pivoting the clamping elements towards each 

other and into engagement with the ends of two tubular members to be connected to each 

other.  

A reference herein to a patent document or any other matter identified as prior art, is not to be 

taken as an admission that the document or other matter was known or that the information it 

contains was part of the common general knowledge as at the priority date of any of the claims.  

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a subsea clamp connector of new and 

favourable design.  

It is also an object to present a subsea clamp connector being operable by an ROY.  

According to an aspect of the present invention, there is provided subsea clamp connector 

comprising a base part, a first and second clamping element being articulately connected to 

the base part at a first end, and a locking unit comprising an operating shaft with a first and 

second retaining member, each clamping element being provided with a holding member 

comprising a shoulder and a slot suitable for receiving the operating shaft and the retaining 

members in such a way that one retaining member will abut on each of the shoulders, 
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characterised in that an anchoring means is provided on the outer side of the first and second 

clamping elements, the anchoring means anchoring an actuating device to the clamping 

elements to enable a rotating movement of the clamping elements be means of the actuating 

device, a torque bucket is connected to one end the operating shaft of the locking unit, the 

torque bucket being connectable to a torque tool by means of an ROV, and the torque bucket 

is connected to a holder being releasably engaged with one of the clamping elements to 

prevent rotation of the torque bucket when the locking unit is connected to the clamping 

elements.  

According to the invention, this object is achieved by a subsea clamp connector having the 

features defined in claim 1.  

The subsea clamp connector comprises a base part, a first and second clamping element 

being articulately connected to the base part at a first end, and a locking unit comprising an 

operating shaft with a first and second retaining member, each clamping element being 

provided with a holding member comprising a shoulder and a slot suitable for receiving the 

operating shaft and the retaining members in such a way that one retaining 
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member will abut on each of the shoulders, where an anchoring means is provided on 

the outer side of the first and second clamping elements, the anchoring means being 

able to anchor an actuating device to the clamping elements to enable a rotating 

movement of the clamping elements be means of the actuating device.  

5 In some embodiments of the above subsea clamp connector, the first and second 

retaining members of the locking unit are provided with internal threads being in 

engagement with a first and second external thread on the operating shaft, the first and 

second external threads being threaded in opposite directions allowing the first and 

second retaining members to be moved towards or away from each other on the 

10 operating shaft by rotation of the operating shaft.  

In some embodiments of the above subsea clamp connector, a torque bucket is 

connected to one end the operating shaft of the locking unit, the torque bucket being 

connectable to a torque tool by means of an ROV.  

The torque bucket ofthe clamp connector can be connected to a holder being releasably 

15 engaged with one of the clamping elements to prevent rotation of the torque bucket 

when the locking unit is connected to the clamping elements.  

In some embodiments the above mentioned holder is formed as an arm where an upper 

end is fixed to the torque bucket and a lower end comprises projections configured for 

engagement with opposite lateral surfaces on one of the clamping elements.  

20 In some embodiments of the clamp connector, the first retaining member of the locking 

device is fixed to the operating shaft at the first end thereof and the second retaining 

member is slidably mounted to the operating shaft, the second retaining member having 

an axially extending opening in which a locking nut is arranged, the locking nut being 

provided with an internal thread for engagement with an external thread on the 

25 operating shaft and being movable along the operating shaft between a first and a 

second wall of the second retaining member.  
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In some embodiments of the clamp connector, a head with a shoulder is provided on 

the second end of the operating shaft, the shoulder facing the second retaining member 

and being configured for engagement with an actuating tool that can be used for pulling 

or pushing the second end of the operating shaft away from the second retaining 

5 member and thereby bringing the operating shaft into a pre-tensioned state.  

In some embodiments, the actuating tool is provided with a stroking device for moving 

the second end of the operating shaft away from the second retaining member when the 

locking unit is mounted to the first and second clamping elements, 

In some embodiments, the actuating tool further comprises a rotatable actuating 

10 member and a drive motor for rotating the actuating member, the actuating member 

being configured to act on the locking nut to rotate the locking nut and thereby move 

the locking nut by screwing along the operating shaft into engagement with a shoulder 

on the second retaining member to lock the operating shaft to the first and second 

holding members in its pre-tensioned state and thereby lock the first and second 

15 clamping elements to the ends of a first and a second tubular member.  

The invention also relates to an actuating device suitable for moving clamping elements 

of a clamp connector comprising a base part and two clamping elements pivotably 

connected to the base part, the clamping elements being provided with anchoring means 

on a side of each clamping element facing away from a centre of the connector, the 

20 actuating device comprises a first and second arm being pivotably connected to each 

other in a first end by means of a joint J3, elongated engagement members being 

arranged at the second end of the arms for engagement with the anchoring means on 

the clamping elements.  

In some embodiments of the above described actuating device, it further comprises a 

25 power member being configured to act between the first and second arms to pivot the 

first and second arms in relation to each other.  

In some embodiments of the actuating device, at least one engagement member 

comprises two elements with a gap therebetween to enable passage over the operating 
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shaft, the two elements of the engagement member being connectable to the anchoring 

means.  

The power member can be a hydraulic cylinder or an electric motor.  

The described actuating device is it suitable for use with a subsea clamp connector 

5 according to the invention.  

The invention also relates to a method for connecting a first tubular member to a second 

tubular member by means of a clamp connector as described herein, comprising the 

steps of: 

- setting the first and second clamping element in open position, 

10 - entering the ends of the first and second tubular member into the centre of the 

clamp connector, 

- connecting an actuating device as described herein to the anchoring means on 

the clamping elements, 

- moving the clamping elements to a closed or mainly closed position by means 

15 of the actuating device, 

- entering the locking device of the clamp connector into the slots of the clamping 

elements, and 

- locking the clamp connector by means of the locking device.  

Further advantageous features of the subsea clamp connector will appear from the 

20 description following below.  

BRIEF DESCRIPTION OF THE DRAWINGS 

With reference to the appended drawings, a specific description of preferred 

embodiments of the invention cited as examples follows below.  

4
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In the drawings: 

Fig. 1 is a lateral view of a subsea clamp connector according to a first embodiment of 

the present invention; 

Fig. 2 is a perspective view of the clamp connector of Fig 1; 

5 Fig. 3 is a planar view from above of a locking unit included in the clamp connector of 

Fig 1; 

Fig. 4 is a perspective view of the locking unit of Fig 3; 

Fig. 5 is a perspective view of an actuating device to be used with the clamp connector 

of Fig 1; 

10 Fig. 6 is a lateral view of the actuating device of Fig 5; 

Fig. 7 is a planar view from above of the actuating device of Fig 5; 

Fig. 8 is a perspective view of the actuating device of Fig 5 in engagement with the 

clamping elements of the clamp connector of Fig 1, as seen with the clamping elements 

in an open position; 

15 Fig. 9 is a lateral view corresponding to Fig 8; 

Fig. 10 is a lateral view of the actuating device of Fig 5 in engagement with the 

clamping elements of the clamp connector of Fig 1, as seen with the clamping elements 

in a closed position and with a locking unit mounted to the clamping elements; 

Fig. 11 is a lateral view of a subsea clamp connector according to a second embodiment 

20 of the invention; 

Fig. 12 is a perspective view of the clamp connector of Fig 11; 

Fig. 13 is a perspective view from another direction of the clamp connector of Fig 11; 

Fig. 14 is a perspective view of a locking unit included in the clamp connector of Fig 

11; 
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Fig. 15 is a planar view from above of an actuating device to be used with the clamp 

connector of Fig 11; 

Fig. 16 is a perspective view of the actuating device of Fig 15 in engagement with the 

clamping elements of the clamp connector of Fig 11, as seen with the clamping 

5 elements in an open position; 

Fig. 17 is a lateral view corresponding to Fig 16; 

Fig. 18 is a lateral view of the actuating device of Fig 15 in engagement with the 

clamping elements of the clamp connector of Fig 11, as seen with the clamping 

elements in a closed position and with a locking unit mounted to the clamping elements; 

10 Fig. 19 is a perspective view of an actuating tool to be used with the clamp connector 

of Fig 11; 

Fig. 20 is a planar view from above of the actuating tool of Fig 19; 

Fig. 21 is a lateral view of the actuating tool of Fig 19; 

Fig. 22 is a lateral view of the actuating tool of Fig 19 in engagement with a locking 

15 unit mounted to the clamping elements of the clamp connector of Fig 11; and 

Figs. 23, 24 are perspective views corresponding to Fig 22.  

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

A subsea clamp connector 1 according to two different embodiments of the present 

invention is illustrated in Figs 1 and 2 and Figs 11-13, respectively. The clamp 

20 connector 1 is to be used for connecting and securing an end of a tubular member (not 

shown) to an abutting end of another tubular member (not shown).  

The clamp connector 1 comprises a base part 10, a first clamping element 20 articulately 

connected to the base part 10 and a second clamping element 30 articulately connected 

to the base part 10. In the illustrated example, the base part 10 and the clamping 

25 elements 20, 30 are arc-shaped. Each clamping element 20, 30 has a hinged first end 
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21a, 31a and an opposite second end 21b, 31b. The base part 10 is atone end articulately 

connected to the first end 21a of the first clamping element 20 through a first joint J1, 

which forms a first pivot axis, and at its other end articulately connected to the first end 

3la of the second clamping element 30 through a second joint J2, which forms a second 

5 pivot axis that extends in parallel with said first pivot axis of said first joint JI.  

In the embodiment illustrated in Figs 11-13, the base part 10 and the first ends 21a, 31a 

of the first and second clamping elements 20, 30 are received in a housing 2.  

A space 11 for receiving the ends of two tubular members to be connected to each other 

is formed between the base part 10 and the clamping elements 20, 30. A centre of the 

10 connector can be defined as the centre of this space when the clamping elements 20, 30 

are connected to each other at the second ends 21b, 31b.  

On the side facing the above-mentioned space 11, the base part 10 has opposed bevelled 

wedging surfaces 13a, 13b (see Figs 2 and 12) for engaging corresponding bevelled 

wedging surfaces provided at the abutting ends of the tubular members to be connected 

15 to each other. The respective clamping element 20, 30 has corresponding bevelled 

wedging surfaces 23a, 23b, 33a, 33b on the side thereof facing the space 11. The 

wedging surface of the respective tubular member is for instance provided on a flange 

arranged at the end of the tubular member.  

The first and second clamping elements 20, 30 are pivotable in relation to the base part 

20 10 between an open position (see Figs 8, 9, 16 and 17), in which the second end 21b of 

the first clamping element 20 and the second end 3lb of the second clamping element 

30 are spaced apart from each other, and a closed position (see Figs 1, 2, 10, 11-13, 18 

and 22-24), in which the second end 21b ofthe first clamping element 20 and the second 

end 31b of the second clamping element 30 are next to each other with the first and 

25 second clamping elements 20, 30 in clamping engagement with the ends of said tubular 

members through the above-mentioned wedging surfaces.  

The clamp connector 1 further comprises a locking unit 40, 40' for locking the first and 

second clamping elements 20, 30 in said closed position. The locking unit 40, 40' 

comprises: 

7
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- an operating shaft 41 having a first end 42a and an opposite second end 42b; 

- a first retaining member 43 mounted to the operating shaft 41, wherein the first 

retaining member 43 is configured for engagement with a shoulder 24 on a first holding 

member 25 which extends from the second end 21b and the first clamping element 20, 

5 and 

- a second retaining member 44 mounted to the operating shaft 41, wherein the 

second retaining member 44 is configured for engagement with a shoulder 34 on a 

second holding member 35 which extends from the second end 31b of the second 

clamping element 30.  

10 Said shoulder 24 on the first holding member 25 faces away from said shoulder 34 on 

the first holding member 35.  

Each holding member 25, 35 is preferably formed as an integrated part of the associated 

clamping element 20, 30, which implies that the first holding member 25 and the 

remaining part of the first clamping element 20 are formed in one piece and that the 

15 second holding member 35 and the remaining part of the second clamping element 30 

are formed in one piece. However, it is also conceivable that the holding members 25,35 

are holding elements being fastened to each of the first and second clamping elements.  

The first holding member 25 comprises an outwardly open slot 26 in connection with 

the shoulder 24 of the first holding member and configured to receive a part of the 

20 operating shaft 41 ofthe locking unit 40, 40'. The second holding member 35 comprises 

an outwardly open slot 36 in connection with the shoulder 34 on the second holding 

member and configured to receive a part of the operating shaft 41 of the locking unit 

40, 40'.  

The locking unit 40, 40' is detachably mountable to the first and second clamping 

25 elements 20, 30 by insertion of the operating shaft 41 sideways into said slots 26, 36 of 

the first and second holding members 25, 35. Depending on the length of the operating 

shaft 41, the locking unit 40 40' may be mounted to the first and second clamping 

8
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elements 20, 30 when the first and second clamping elements 20, 30 are in open, 

partially closed or closed position.  

The first and second clamping elements 20, 30 extend from the base part 10 and are 

pivotable in relation to the base part 10 in the same plane. The above-mentioned slots 

5 26, 36 of the first and second holding members 25, 25 are aligned and face outwards 

from the center of the connector when the first and second clamping elements 20, 30 

are in the closed position. Thereby is the operating shaft 41 of the locking unit 40, 40' 

allowed to be inserted into these slots 26, 36 by approaching the locking unit 40, 40' to 

the slots 26, 36 with the operating shaft 41 in position parallel to the slots.  

10 When the locking unit 40, 40' has been mounted to the first and second clamping 

elements 20, 30 with the operating shaft 41 received in the slots 26, 36 of the first and 

second holding members 25, 35 and with the first and second retaining members 43, 44 

next to the associated shoulders 24, 34 on the first and second holding members 25, 35, 

the first and second retaining members 43, 44 may be moved towards each other by 

15 means of a suitable tool in order to be pressed against said shoulders 24, 34 and thereby 

secure the first and second clamping elements 20, 30 in a tensioned state to the ends of 

the above-mentioned first and second tubular members.  

In the embodiment illustrated in Figs 1-10, the first and second retaining members 43, 

44 of the locking unit 40 are in threaded engagement with the operating shaft 41, 

20 wherein the first retaining member 43 is provided with an internal thread that is in 

engagement with a first external thread on the operating shaft 41 and the second 

retaining member 44 is provided with an internal thread that is in engagement with a 

second external thread on the operating shaft. Said first and second external threads on 

the operating shaft 41 are threaded in opposite directions so as to allow the first and 

25 second retaining members 43, 44 to be moved along the operating shaft 41 towards each 

other by a rotation of the operating shaft 41 in a first rotary direction and to be moved 

along the operating shaft 41 away from each other by a rotation of the operating shaft 

41 in an opposite second rotary direction.  

9
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The operating shaft 41 is rotated by means of a torque tool (not shown) that may be 

detachably connected to a socket (not shown) fixed to an end of the operating shaft.  

Said socket is rotatably connected to a torque bucket 45 and received in an inner space 

of the torque bucket. When the operating shaft 41 is to be rotated, a torque tool is 

5 detachably mounted to the torque bucket 45, for instance by means of an ROV (ROV 

= Remotely Operated Vehicle) or a diver, in such a manner that a housing of the torque 

tool is attached to the torque bucket and a rotatable tool member of the torque tool is 

connected to the socket.  

The torque bucket 45 is fixed to a holder 46 which is configured to be releasably 

10 engaged with one of the clamping elements 20, 30 in order to prevent the torque bucket 

45 from rotating when the torque tool is operated. In the illustrated example, the holder 

46 has the form of an arm, which at an upper end is fixed to the torque bucket 45 and 

at a lower end is provided with projections 47a, 47b configured for engagement with 

opposite lateral surfaces on one of the clamping elements 20, 30. The holder 46 may of 

15 course also have any other suitable design, as long as it is capable of preventing a 

rotation of the torque bucket 45 when the locking unit 40 has been mounted to the 

clamping elements 20, 30.  

In the embodiment illustrated in Figs 1-10, the first and second retaining members 43, 

44 are cylindrical and extend perpendicularly to the longitudinal axis of the operating 

20 shaft 41, wherein the associated shoulders 24, 34 on the first and second holding 

members 25, 35 are curved to conform to the envelope surface of the retaining members 

43,44.  

In the embodiment illustrated in Figs 11-24, the first retaining member 43 ofthe locking 

unit 40' is fixed to the operating shaft 41 at the first end 42a thereof, whereas the second 

25 retaining member 44 is slidably mounted to the operating shaft 41 so as to be axially 

slidable along the operating shaft.  

In this case, the locking unit 40' comprises a locking nut 48, which is provided with an 

internal thread that is in engagement with an external thread on the operating shaft 41.  

The locking nut 48 is, by screwing, moveable along the operating shaft 41 into 

30 engagement with a shoulder 49 on the second retaining member 44 to thereby prevent 

10
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a movement of the second retaining member 44 in a direction away from the first 

retaining member 43 when the locking unit 40' is mounted to the first and second 

clamping elements 20, 30 with the first retaining member 43 in contact with the 

shoulder 24 on the first holding member 25 and the second retaining member 44 in 

5 contact with the shoulder 34 on the second holding member 35. The locking nut 48 is 

located in a cavity 50 provided in the second retaining member 44, wherein the second 

retaining member 44 has an axially extending opening 51 through which the locking 

nut 48 is accessible for rotation thereof 

In the illustrated example, the first retaining member 43 is cylindrical and extends 

10 perpendicularly to the longitudinal axis of the operating shaft 41. In the illustrated 

example, the second retaining member 44 has the form of an open sleeve, wherein the 

operating shaft 41 extends through an opening 52a provided in a first end wall 53a of 

the second retaining member 44 and through another opening 52b provided in an 

opposite second end wall 53b of the second retaining member 44.  

15 In the embodiment illustrated in Figs 11-24, a shoulder 54 is provided on the operating 

shaft 41 at the second end 42b thereof, wherein this shoulder 54 faces the second 

retaining member 44 and is configured for engagement with an actuating tool to be used 

for pulling or pushing the second end 42b of the operating shaft 41 away from the 

second retaining member 44 and thereby bring the operating shaft into a pre-tensioned 

20 state.  

One possible embodiment of such an actuating tool 60 is illustrated in Figs 19-24. This 

actuating tool 60 is provided with a stroking device 61 for moving the second end 42b 

of the operating shaft 41 away from the second retaining member 44 when the locking 

unit 40' has been mounted to the first and second clamping elements 20, 30, to thereby 

25 pretension the operating shaft 41.  

The illustrated actuating tool 60 further comprises a rotatable actuating member 62 and 

a drive motor 63 for rotating the actuating member, wherein this actuating member 62, 

when the operating shaft 41 is kept in said pre-tensioned state by the stroking device 

61, is configured to act on the locking nut 48 so as to rotate the locking nut and thereby 

30 move the locking nut 48 by screwing along the operating shaft 41 into engagement with 

11
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the above-mentioned shoulder 49 on the second retaining member 44 in order to lock 

the operating shaft 41 to the first and second holding members 25, 35 in its pre

tensioned state and thereby lock the first and second clamping elements 20, 30 to the 

ends of the above-mentioned first and second tubular members.  

5 In the illustrated example, the actuating member 62 has the form of a rotatably mounted 

wheel which has an envelope surface configured for frictional engagement with the 

envelope surface ofthe locking nut 48. The drive motor 63 is with advantage a hydraulic 

motor.  

In the illustrated embodiment, the above-mentioned shoulder 54 on the operating shaft 

10 41 constitutes a surface on a head 55 which is provided on the operating shaft 41 at the 

second end 42b thereof.  

In the illustrated embodiment, the stroking device 61 comprises a first part 64a with a 

first contact element 65 configured for contact with the second retaining member 44 

and a second part 64b with a second contact element 66 configured for contact with the 

15 shoulder 54 at the second end 42b of the operating shaft 41. Said first and second parts 

64a, 64b are axially moveable in relation to each other by means of two hydraulic 

cylinders 67 in order to allow the distance between said first and second contact 

elements 65, 66, and thereby also the distance between the second end 42b of the 

operating shaft 41 and the second retaining member 44, to be increased.  

20 The hydraulic cylinders 67 are arranged in parallel with each other and each hydraulic 

cylinder 67 comprises a cylinder part 68, a piston (not shown) displaceably received 

inside the cylinder part and a piston rod 69 fixed to the piston. In the illustrated example, 

the cylinder parts 68 of the hydraulic cylinders 67 are fixed to the above-mentioned 

second contact element 66, whereas the piston rods 69 of the hydraulic cylinders 67 are 

25 fixed to the above-mentioned first contact element 65. Also the drive motor 63 is fixed 

to the first contact element 65.  

An actuating device 80 (see Figs 5-10 and 15-18) is provided for pivoting the first and 

second clamping elements 20, 30 in relation to the base part 10 from the open position 

to the closed position and thereby pivoting the first and second clamping elements 20, 

12
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30 into engagement with the ends of the above-mentioned first and second tubular 

members by means of an ROV.  

The actuating device 80 is detachably connectable to the first and second clamping 

elements 20, 30. The actuating device 80 comprises a first arm 81, which has a lower 

5 end 82a and an upper end 82b, wherein the lower end 82a of the first arm 81 is 

configured for releasable engagement with the first clamping element 20 at a position 

between the first and second ends 21a, 21b thereof. The first and second arms of the 

actuating device are pivotably connected to each other in a first end by means of a joint 

J3.  

10 The actuating device 80 also comprises a second arm 83, which has a lower end 84a 

and an upper end 84b, wherein the lower end 84a of the second arm 83 is configured 

for releasable engagement with the second clamping element 30 at a position between 

the first and second ends 31a, 31b thereof.  

In the illustrated embodiments, the first arm 81 is provided with an elongated 

15 engagement member 85 at its lower end 82a configured for releasable engagement with 

an anchoring means 27 on the outer side ofthe first clamping element 20, and the second 

arm 83 is provided with an elongated engagement member 86 at its lower end 84a 

configured for releasable engagement with a corresponding anchoring means 37 on the 

outer side of the second clamping element 30.  

20 In the shown embodiments, the anchoring means 27, 37 are a recess on the outer surface 

or side of the first and second clamping elements 20, 30. However, the anchoring means 

can also be an protruding organ such as a hook or tap that the engagement members 85 

can abut against when in use. The main object of the anchoring means 27, 37 is to hold 

the lower ends 82a, 84a in position on the outer sides of the first and second clamping 

25 elements 20, 30.  

The upper end 82b of the first arm 81 is pivotally connected to the upper end 84b of the 

second arm 83, and the actuating device 80 comprises a power member 87 which is 

configured to act between the first and second arms 81, 83 in order to pivot the first and 

second arms 81, 83 in relation to each other.  
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In the illustrated embodiments, the power member 87 is a hydraulic cylinder which 

comprises a cylinder part 88 articulately connected to one of the arms 81, 83, a piston 

(not shown) displaceably received inside the cylinder part and a piston rod 89 

articulately connected to the other one of the arms 81, 83. The power member 87 can 

5 also be an electric motor.  

To be operated by an ROV (Remotely Operated Vehicle) at least one gripping organ 

(not shown) should be added to the actuating device 80. The gripping tool can be a bar 

or bow being fixed to one or both of the arms 81, 83 to protrude out from the actuating 

device 80. The gripping tools ofthe ROV can then hold and operate the actuating device 

10 via the gripping organs.  

When two tubular members are to be connected to each other by means of a clamp 

connector 1 according to the embodiment illustrated in Figs 1-10, the first and second 

clamping elements 20, 30 are placed in open position, thereby forming an open space 

into which tubular members can be entered. The tubular members are positioned end

15 to-end with opposite ends of the tubular members received in the space 11 formed 

between the base part 10 and the clamping elements 20, 30 of the clamp connector 1.  

When received in said space 11, the ends of the tubular members rest on the base part 

10 of the clamp connector 1. The clamping elements 20, 30 are in the open position (see 

Figs 8 and 9) when the ends of the tubular members are inserted into said space 11. The 

20 clamping elements 20, 30 are then pivoted towards each other by means of the above

mentioned actuating device 80 in order to assume the closed position with the second 

end 21b of the first clamping element 20 and the second end 3lb of the second clamping 

element 30 next to each other.  

This pivotal movement is achieved by pivoting the arms 81, 83 of the actuating device 

25 80 towards each other under the effect of the power member 87. The clamping elements 

20, 30 will come into contact with the ends of said tubular members when the clamping 

elements 20, 30 are pivoted from the open position to the closed position.  
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When the clamping elements 20, 30 have assumed closed or mainly closed position, the 

locking unit 40 is mounted to the first and second clamping elements 20, 30 by lowering 

the operating shaft 41 into the slots 26, 36 of the first and second holding members 25, 

35. 'The locking unit 40 is positioned with the first retaining member 43 next to the 

5 shoulder 24 on the first holding member 25, with the second retaining member 44 next 

to the shoulder 34 on the second holding member 35 and with the projections 47a, 47b 

of the holder 46 overlapping lateral surfaces on opposite sides of the second clamping 

element 30.  

The actuating device 80 may now be released from the first and second clamping 

10 elements 20, 30. The engagement member 86 configured for engagement with the 

anchoring means or recess 37 in the second clamping element 30 is provided with a gap 

90 in order to allow this engagement member 86 to pass the operating shaft 41 when 

the actuating device 80 is removed from the clamp connector 1.  

A torque tool (not shown) is then connected to the torque bucket 45 and operated in 

15 order to rotate the operating shaft 41 and thereby move the first and second retaining 

members 43, 44 towards each other and into contact with the shoulders 24, 34 on the 

holding members 25, 35 until the operating shaft 41 has been pre-tensioned to a desired 

extent. The locking unit 40 thereby locks the first and second clamping elements 20, 30 

in the closed position in clamping engagement with the end of the two tubular members 

20 to be connected to each other. The torque tool may then be released from the torque 

bucket 45.  

When two tubular members are to be connected to each other by means of a clamp 

connector 1 according to the embodiment illustrated in Figs 11-24, the tubular members 

are positioned end-to-end with opposite ends of the tubular members received in the 

25 space 11 formed between the base part 10 and the clamping elements 20, 30 of the 

clamp connector 1.  

When received in said space 11, the ends of the tubular members rest on the base part 

10 of the clamp connector 1, as schematically illustrated by the ring 3 in Figs 16 and 

17. The clamping elements 20, 30 are in the open position (see Figs 16 and 17) when 

30 the ends of the tubular members are inserted into said space 11.  
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The clamping elements 20, 30 are then pivoted towards each other by means of the 

above-mentioned actuating device 80 in order to assume closed or mainly closed 

position with the second end 21b of the first clamping element 20 and the second end 

3lb of the second clamping element 30 next to each other. This pivotal movement is 

5 achieved by pivoting the arms 81, 83 of the actuating device 80 towards each other 

under the effect of the power member 87.  

The clamping elements 20, 30 will come into contact with the ends of said tubular 

members when the clamping elements 20, 30 are pivoted from the open position to the 

closed position. When the clamping elements 20, 30 have assumed the closed position, 

10 the locking unit 40' is mounted to the first and second clamping elements 20, 30 by 

entering the operating shaft 41 into the slots 26, 36 of the first and second holding 

members 25, 35. The locking unit 40' is thereby positioned with the first retaining 

member 43 next to the shoulder 24 on the first holding member 25 and with the second 

retaining member 44 next to the shoulder 34 on the second holding member 35.  

15 The actuating device 80 is thereafter released from the first and second clamping 

elements 20, 30 and removed from the clamp connector 1. In the next step, the actuating 

tool 60 is mounted to the locking unit 40' by being moved into contact with the locking 

unit, as illustrated in Figs 22-24. The actuating tool 60 is thereby positioned with the 

first contact element 65 next to the second end wall 53b of the second retaining member 

20 44, the second contact element 66 next to the shoulder 54 at the second end 42b of the 

operating shaft 41 and the actuating member 62 in contact with the locking nut 48.  

The hydraulic cylinders 67 are then actuated in order to pretension the operating shaft 

41 to a desired extent, whereupon the drive motor 63 is operated in order to rotate the 

actuating member 62 and thereby move the locking nut 48 into engagement with the 

25 shoulder 49 on the second retaining member 44. The operating shaft 41 is thereby 

locked to the first and second holding members 25, 35 in its pre-tensioned state, which 

in its turn implies that the locking unit 40' locks the first and second clamping elements 

20, 30 in the closed position in clamping engagement with the end of the two tubular 

members to be connected to each other. The actuating tool 60 may then be released 

30 from the locking unit 40'.  
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As the clamp connector can be opened up and closed as explained above, tubular 

elements can be lowered into the open space of the clamp connector, instead of being 

pushed in from the side, which is the case when a prior art framed clamp connector is 

used. This is a substantial advantage when tubular elements that are lowered down to 

5 the seabed have to be connected. The tubular elements are made in steel and have a 

very limited flexibility. The ability of withstanding pushing and pulling to be positioned 

in a clamp connector is limited and complicates the operation of connecting the 

elements. However, if the tubular elements can be lifted up and lowered into an open 

clamp connector, the forces applied on the tubulars is minimized compared to a pushing 

10 and pulling process.  

The combination of an actuating device that is operable by an ROV and a locking device 

also operable by an ROV completing the locking process substantially simplifies the 

process of connecting tubular elements and makes it possible to use the above described 

connector anywhere subsea.  

15 As the actuating device is releasable, it can be used on multiple clamp connectors, 

thereby saving cost on tooling. It is also conceivable to add anchoring organs to existing 

clamp connectors and use the actuating device to close the clamp elements, even if the 

clamp was not originally designed for use with the actuating device.  

The locking device is also removable and can be retrieved and replaced if necessary.  

20 It is hereby described a subsea clamp connector for connecting and securing an end of 

a tubular member to an abutting end of another tubular member, the clamp connector 

(1) comprising: 

- a base part (10), 

- a first clamping element (20), which has a hinged first end (21a) and an opposite 

25 second end (21b), wherein the first clamping element (20) is articulately connected to 

the base part (10) through its first end (21a), 

- a second clamping element (30), which has a hinged first end (31a) and an 

opposite second end (31b), wherein the second clamping element (30) is articulately 
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connected to the base part (10) through its first end (31a), the first and second clamping 

elements (20, 30) being pivotable in relation to the base part (10) between an open 

position, in which the second end (21b) of the first clamping element (20) and the 

second end (31b) of the second clamping element (30) are spaced apart from each other, 

5 and a closed position, in which the second end (21b) of the first clamping element (20) 

and the second end (31b) of the second clamping element (30) are next to each other 

with the first and second clamping elements (20, 30) in clamping engagement with the 

ends of said tubular members and 

- a locking unit (40; 40') for locking the first and second clamping elements (20, 

10 30) in said closed position, the locking unit (40; 40') comprising an operating shaft (41) 

having a first end (42a) and an opposite second end (42b), where the locking unit (40; 

40') further comprises: 

- a first retaining member (43) mounted to the operating shaft (41), the first 

retaining member (43) being configured for engagement with a shoulder (24) on a first 

15 holding member (25) which is fixed to the first clamping element (20) at the second 

end (21b) thereof, and 

- a second retaining member (44) mounted to the operating shaft (41), the second 

retaining member (44) being configured for engagement with a shoulder (34) on a 

second holding member (35) which is fixed to the second clamping element (30) at the 

20 second end(31b)thereof; 

- the first holding member (25) comprises an outwardly open slot (26) which is 

connected to the shoulder (24) on the first holding member and configured to receive a 

part of the operating shaft (41) of the locking unit (40; 40'), 

- the second holding member (35) comprises an outwardly open slot (36) which is 

25 connected to the shoulder (34) on the second holding member and configured to receive 

a part of the operating shaft (41) of the locking unit (40: 40') and 

- the locking unit (40; 40') is detachably mountable to the first and second clamping 

elements (20, 30) by insertion of the operating shaft (41) sideways into said slots (26, 

36) of the first and second holding members (25, 35).  
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When the locking unit of a subsea installed clamp connector fails to operate properly 

and needs to be replaced, the locking unit can be removed from the clamping elements 

in a simple manner without requiring a retrieval of the remaining parts of the clamp 

connector, and a new locking unit may thereafter be mounted to the first and second 

5 clamping elements in a simple and quick manner. Thus, no retrieval of the entire clamp 

connector is required in order to replace the locking unit for a new locking unit, and the 

first and second clamping elements may consequently remain at the subsea installation 

site next to the ends of the tubular members during the replacement of the locking unit.  

The first and second clamping elements (20, 30) of this clamp connector can extend 

10 upwards from the base part (10) being pivotable in relation to the base part (10) in a 

vertical plane. The first and second clamping elements (20, 30) can also be arc-shaped.  

The first retaining member (43) can be fixed to the operating shaft (41) at the first end 

(42a) thereof and the second retaining member (44) can be slidably mounted to the 

operating shaft (41) so as to be axially slidable along the operating shaft. In these 

15 embodiments the locking unit (40') comprises a locking nut (48), which is provided 

with an internal thread that is in engagement with an external thread on the operating 

shaft (41), wherein the locking nut (48), by screwing, is moveable along the operating 

shaft (41) into engagement with a shoulder (49) on the second retaining member (44) 

to thereby prevent a movement of the second retaining member (44) in a direction away 

20 from the first retaining member (43) when the locking unit (40') is mounted to the first 

and second clamping elements (20, 30) with the first retaining member (43) in contact 

with the shoulder (24) on the first holding member (25) and the second retaining 

member (44) in contact with the shoulder (34) on the second holding member (35).  

The locking nut (48) can be located in a cavity (50) provided in the second retaining 

25 member (44), the second retaining member (44) having an axially extending opening 

(51) through which the locking nut (48) is accessible.  

The second retaining member (44) can have the form of an open sleeve, wherein the 

operating shaft (41) extends through an opening (52a) provided in a first end wall (53a) 

of the second retaining member (44) and through another opening (52b) provided in an 

30 opposite second end wall (53b) of the second retaining member (44).  
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A shoulder (54) can be provided on the operating shaft (41) at the second end (42b) 

thereof, wherein this shoulder (54) faces the second retaining member (44) and is 

configured for engagement with an actuating tool (60) that is to be used for pulling or 

pushing the second end (42b) of the operating shaft (41) away from the second retaining 

5 member (44) and thereby bringing the operating shaft into a pre-tensioned state. The 

first retaining member (43) can be cylindrical and extend perpendicularly to the 

longitudinal axis of the operating shaft (41).  

A torque bucket (45) can be provided at one end of the operating shaft (41), wherein 

the torque bucket (45) is fixed to a holder (46) configured for releasable engagement 

10 with the first or second clamping element (30).  

In this embodiment, the clamping elements of the clamp connector may be forced 

towards each other in order to be clamped to the end parts of two tubular members to 

be connected to each other by pulling or pushing the second end of the operating shaft 

away from the second retaining member.  

15 The operation for clamping the clamping elements to the end parts of two tubular 

members can thereby be performed in a quick manner, and without requiring any 

threaded connections between the operating shaft and the clamping elements that could 

be damaged due to friction and wear. Furthermore, the locking nut may be screwed into 

the locking position before the pulling or pushing force on the second end of the 

20 operating shaft is released. Hereby, the locking nut may be moved into the locking 

position with low torque and with a minimal wear on the threaded connection between 

the locking nut and the operating shaft.  

It is also described an actuating device (80) for pivoting the first and second clamping 

elements (20, 30) of the clamp connector in relation to the base part (10) from the open 

25 position to the closed position and thereby pivoting the first and second clamping 

elements (20, 30) into engagement with the ends of said tubular members where 

- the actuating device (80) comprises a first arm (81), which has a lower end (82a) 

and an upper end (82b), the lower end (82a) of the first arm (81) being configured for 
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releasable engagement with the first clamping element (20) at a position between the 

first and second ends (21a, 21b) thereof, 

- the actuating device (80) comprises a second arm (83), which has a lower end 

(84a) and an upper end (84b), the lower end (84a) of the second arm (83) being 

5 configured for releasable engagement with the second clamping element (30) at a 

position between the first and second ends (31a, 31b) thereof, 

- the upper end (82b) of the first arm (81) is pivotally connected to the upper end 

(84b) of the second arm (83) and 

- the actuating device (80) comprises a power member (87), preferably in the form 

10 of a hydraulic cylinder, which is configured to act between the first and second arms 

(81, 83) in order to pivot the first and second arms (81, 83) in relation to each other.  

It is also described a subsea clamp connector arrangement, comprising a subsea clamp 

connector (1) as described above, 

- the subsea clamp connector arrangement comprises an actuating tool (60) 

15 provided with a stroking device (61) for pulling or pushing the second end (42b) of the 

operating shaft (41) away from the second retaining member (44) when the locking unit 

(40') is mounted to the first and second clamping elements (20, 30) and thereby bring 

the operating shaft (41) into a pre-tensioned state, the actuating tool (60) comprises a 

rotatable actuating member (62) and a drive motor (63) for rotating the actuating 

20 member, wherein this actuating member (62), when the operating shaft (41) is kept in 

said pre-tensioned state by the stroking device (61), is configured to act on the locking 

nut (48) so as to screw the locking nut along the operating shaft (41) into engagement 

with said shoulder (49) on the second retaining member (44) in order to lock the 

operating shaft (41) to the first and second holding members (25, 35) in its pre

25 tensioned state and thereby lock the first and second clamping elements (20, 30) to the 

ends of said tubular members.  
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In this arrangement, the stroking device (61) can comprise one or more hydraulic cylinders 

(67) for pulling or pushing the second end (42b) of the operating shaft (41) away from the 

second retaining member (44).  

The locking unit can comprise an operating shaft (41 ), a first retaining member (43) 

mounted to the operating shaft and configured for engagement with a shoulder (24) on a 

holding member (25) fixed to the first clamping element, and a second retaining member 

(44) mounted to the operating shaft and configured for engagement with a shoulder (34) on a 

holding member (35) fixed to the second clamping element. The locking unit is detachably 

mountable to the clamping elements by insertion of the operating shaft sideways into slots 

(26, 36) provided in the holding members.  

The invention is not restricted to the embodiments described above. On the contrary, many 

possibilities to modifications thereof will be apparent to a person ordinary skilled in the art 

without departing from the basic idea of the invention as defined in the appended claims.  

Where any or all of the terms "comprise", "comprises", "comprised" or "comprising" are used 

in this specification (including the claims) they are to be interpreted as specifying the 

presence of the stated features, integers, steps or components, but not precluding the presence 

of one or more other features, integers, steps or components.  
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The claims defining the invention are as follows: 

1. A subsea clamp connector comprising a base part, a first and second clamping 

element being articulately connected to the base part at a first end, and a locking unit 

comprising an operating shaft with a first and second retaining member, each clamping 

element being provided with a holding member comprising a shoulder and a slot suitable 

for receiving the operating shaft and the retaining members in such a way that one 

retaining member will abut on each of the shoulders, wherein an anchoring means is 

provided on the outer side of the first and second clamping elements, the anchoring means 

anchoring an actuating device to the clamping elements to enable a rotating movement 

of the clamping elements be means of the actuating device, a torque bucket is connected 

to one end the operating shaft of the locking unit, the torque bucket being connectable to 

a torque tool by means of an ROV, and the torque bucket is connected to a holder being 

releasably engaged with one of the clamping elements to prevent rotation of the torque 

bucket when the locking unit is connected to the clamping elements.  

2. A subsea clamp connector according to claim 1, wherein the first and second 

retaining members of the locking unit are provided with internal threads being in 

engagement with a first and second external thread on the operating shaft, the first and 

second external threads being threaded in opposite directions allowing the first and 

second retaining members to be moved towards or away from each other on the operating 

shaft by rotation of the operating shaft.  

3. A subsea clamp connector according to claim 1 or claim 2, wherein the holder is 

formed as an arm where an upper end is fixed to the torque bucket and a lower end 

comprises projections configured for engagement with opposite lateral surfaces on one 

of the clamping elements.  

4. A subsea clamp connector according to any one of the preceding claims, wherein 

the first retaining member of the locking unit is fixed to the operating shaft at the first 

end thereof and the second retaining member is slidably mounted to the operating shaft, 

the second retaining member having an axially extending opening in which a locking nut 

is arranged, the locking nut being provided with an internal thread for engagement with 
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an external thread on the operating shaft and being movable along the operating shaft 

between a first and a second wall of the second retaining member.  

5. A subsea clamp connector according to claim 4, wherein a head with a shoulder 

is provided on the second end of the operating shaft, the shoulder facing the second 

retaining member and being configured for engagement with an actuating tool to be used 

for pulling or pushing the second end of the operating shaft away from the second 

retaining member and thereby bringing the operating shaft into a pre-tensioned state.  

6. A subsea clamp connector according to claim 5, wherein the actuating tool is 

provided with a stroking device for moving the second end of the operating shaft away 

from the second retaining member when the locking unit is mounted to the first and 

second clamping elements, 

7. A subsea clamp connector according to claim 6, wherein the actuating tool further 

comprises a rotatable actuating member and a drive motor for rotating the actuating 

member, the actuating member being configured to act on the locking nut to rotate the 

locking nut and thereby move the locking nut by screwing along the operating shaft into 

engagement with a shoulder on the second retaining member to lock the operating shaft 

to the first and second holding members in its pre-tensioned state and thereby lock the 

first and second clamping elements to the ends of a first and a second tubular member.  

8. A method for connecting a first tubular member to a second tubular member by 

means of a clamp connector according to one of the claims 1 to 7, comprising the steps 

of: 

- setting the first and second clamping element in open position, 

- entering the ends of the first and second tubular member into the centre of the 

clamp connector, 

- connecting an actuating device to the anchoring means on the clamping 

elements, the actuating device suitable for moving clamping elements of a subsea clamp 

connector according to any one of the preceding claims, 

- moving the clamping elements to a closed or mainly closed position by means 

of the actuating device, 

24



- entering the locking unit of the clamp connector into the slots of the clamping 

elements, and 

- locking the clamp connector by means of the locking unit.  
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