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We claim: 

1. An arrangement for in situ remediation of a bearing assembly rotatively

coupling a vessel to a turret about a longitudinal axis of the turret, the arrangement 

comprising: 5 

an inner ring assembly structurally coupled to the turret defining a circular path 

about the longitudinal axis; 

an outer ring assembly structurally coupled to the vessel in concentric alignment 

with the circular path; 

a support row assembly disposed between the inner and outer ring assemblies so 10 

as to allow rotation of the outer ring assembly with respect to the inner ring assembly 

and to axially transfer the weight of the turret to the vessel; 

an uplift row assembly for reacting against upward loads and disposed between 

the inner and outer ring assemblies; 

a radial row assembly coaxially disposed about the longitudinal axis between the 15 

inner and outer ring assemblies so as to transfer a radial load from the vessel to the 

turret; and 

a secondary radial bearing or centralizer disposed between the inner and outer 

ring assemblies, the secondary radial bearing or centralizer has a radial clearance with 

the outer ring assembly so that during normal operation of the radial row assembly, the 20 

secondary radial bearing or centralizer is not radially loaded,  

wherein the support row assembly includes an upper race, a lower race, and a 

plurality of support rollers disposed between and in contact with the upper and lower 

races with individual axes of the support rollers aligned on radii of the longitudinal axis. 

25 

2. The arrangement of claim 1, wherein the radial row assembly includes an

inner race, an outer race, and a plurality of radial rollers disposed between and in 

contact with the inner and outer races, 

wherein the plurality of radial rollers may be removed from the radial row 

assembly in situ and the secondary radial bearing or centralizer then reacts radial loads 30 
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and maintains the inner race of the radial row assembly substantially concentric with the 

outer race of the radial row assembly. 

3. The arrangement of claim 1, wherein:

the support row assembly is disposed at a first elevation; and 5 

the radial row assembly is disposed at a second elevation that is higher than the 

first elevation and higher than an elevation of the secondary radial bearing or centralizer. 

4. The arrangement of claim 3, wherein the outer ring assembly comprises

an upper outer ring, a middle outer ring and a lower outer ring, and the radial row 10 

assembly is disposed between the inner ring assembly and the middle outer ring. 

5. The arrangement of claim 4, wherein the secondary radial bearing or

centralizer is disposed between the inner ring assembly and the lower outer ring. 

15 

6. The arrangement of claim 5, wherein the radial row assembly includes an

inner race, an outer race, and a plurality of radial rollers disposed between and in 

contact with the inner and outer races, 

wherein the plurality of radial rollers may be removed from the radial row 

assembly in situ and the secondary radial bearing or centralizer then reacts radial loads 20 

and maintains the inner race of the radial row assembly substantially concentric with the 

outer race of the radial row assembly. 

7. The arrangement of claim 4, wherein the support row assembly is

disposed between the inner ring assembly and the lower outer ring. 25 

8. The arrangement of claim 7, wherein the support row assembly disposed

at the first elevation is higher than the elevation of the secondary radial bearing or 

centralizer. 

30 

9. The arrangement of claim 7, further comprising:
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a jacking system arranged and designed to raise the turret relative to the vessel, 

the jacking system comprising a plurality of jacks vertically positioned between a load 

support member affixed to the vessel and a turret member. 

10. The arrangement of claim 9, wherein the plurality of support rollers may 5 

be removed and replaced when the jacking system has raised the turret relative to the 

vessel in situ. 

11. The arrangement of claim 9, wherein the secondary radial bearing or

centralizer reacts radial loads and maintains the lower outer ring substantially concentric 10 

with the inner ring assembly when the jacking system has raised the turret relative to the 

vessel in situ. 

12. The arrangement of claim 1, wherein the support row assembly, the

uplift row assembly and the radial row assembly are disposed within a sealed volume. 15 

13. An arrangement for in situ remediation of a bearing assembly rotatively

coupling a vessel to a turret about a longitudinal axis of the turret, the arrangement 

comprising: 

an inner ring assembly structurally coupled to the turret defining a circular path 20 

about the longitudinal axis; 

an outer ring assembly structurally coupled to the vessel in concentric alignment 

with the inner ring assembly; 

a support row assembly disposed between the inner and outer ring assemblies so 

as to allow rotation of the outer ring assembly with respect to the inner ring assembly 25 

and to axially transfer the weight of the turret to the vessel; 

a radial row assembly coaxially disposed about the longitudinal axis between the 

inner and outer ring assemblies; and 

a centralizer disposed between the inner and outer ring assemblies, 

wherein during normal operation the radial row assembly transfers any radial 30 

load from the vessel to the turret and the centralizer has a radial clearance with the outer 
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ring assembly, and during in situ repair of the radial row assembly or the support row 

assembly the centralizer transfers any radial load from the vessel to the turret and 

maintains the outer ring assembly substantially concentric with the inner ring assembly. 

14. The arrangement of claim 13, wherein the support row assembly and the 5 

radial row assembly are disposed within a sealed volume. 

15. The arrangement of claim 13, wherein:

the support row assembly includes an upper race, a lower race, and a plurality of 

support rollers disposed between and in contact with the upper and lower races, 10 

the radial row assembly includes an inner race, an outer race, and a plurality of 

radial rollers disposed between and in contact with the inner and outer races, and 

the plurality of radial rollers may be removed from the radial row assembly in 

situ and the centralizer then reacts radial loads and maintains the inner race of the radial 

row assembly substantially concentric with the outer race of the radial row assembly. 15 

16. The arrangement of claim 15, wherein the plurality of support rollers

may be removed from the support row assembly in situ and the centralizer reacts radial 

loads and maintains the outer ring assembly substantially concentric with the inner ring 

assembly. 20 

17. The arrangement of claim 15, wherein the support row assembly and the

radial row assembly are disposed within a sealed volume. 

18. A method for in situ remediation of a damaged three row, roller bearing25 

assembly, the three row, roller bearing assembly rotatively coupling a vessel to a turret, 

the three row, roller bearing assembly having a support row assembly, a radial row 

assembly, an uplift row assembly and a centralizer disposed between an inner ring 

assembly connected to the turret and an outer ring assembly connected to the vessel, the 

method comprising the steps of: 30 

removing an upper outer ring of the outer ring assembly; 
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removing a plurality of radial rollers from the radial row assembly; 

maintaining substantial concentricity of the inner ring assembly with the 

remaining portion of the outer ring assembly; and 

transferring radial loads from the vessel to the turret via the centralizer. 

5 

19. The method of claim 18, further comprising the step of repairing the

radial row assembly. 

20. The method of claim 19, wherein the step of repairing the radial row

assembly comprises installing a plurality of new radial rollers. 10 

21. The method of claim 19, wherein the step of repairing the radial row

assembly comprises: 

removing a middle outer ring of the outer ring assembly; 

removing and replacing inner and outer races of the radial row assembly; 15 

re-installing the middle outer ring of the outer ring assembly; and  

installing a plurality of new radial rollers. 

22. The method of claim 18, further comprising the steps of:

removing a middle outer ring of the outer ring assembly;   20 

axially raising the inner ring assembly relative to the vessel; 

removing a plurality of support rollers from the support row assembly; and 

repairing the support row assembly. 

23. The method of claim 22, wherein the step of repairing the support row25 

assembly comprises installing a plurality of new support rollers. 

24. The method of claim 22, wherein the step of repairing the support row

assembly comprises: 

removing and replacing upper and lower races of the support row assembly; and 30 

installing a plurality of new support rollers. 
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