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ADAMS AND REESE LLP An improved rig assist compensation system is provided 
STREET comprising a motion compensation unit operatively con 

BATON ROUGE LA 70801 (Us) nected to a semi-submersible rig platform having a bloW-out 
’ prevention (BOP) stack; a hydraulic Workover (HWO) jack 

73 A - I H d l- W n C t l LLC rotatably af?xed above the BOP stack, Wherein the HWO 
( ) sslgnee y mu m e on m ’ hack includes a through-rotary portion, and a stationary 

(21) Appl_ No; 11/251,451 portion; and a hydraulic motion compensator unit, posi 
tioned between the HWO jack and the BOP stack. The 

(22) Filed; Oct 13, 2005 motion compensator unit comprises a base frame having a 
plurality of base cylinders; an upper frame having a plurality 

Publication Classi?cation of mating upper cylinders to engage the base cylinders in 
telescoping fashion, Wherein the base frame and the upper 

nt. . rame are s1 connecte , an are mova e rom an 51 I Cl f l'dably d d bl f 
E21B 29/12 (2006.01) extended position and a retracted position. 
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FIGURE 6 
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FIGURE 9 
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FIGURE 11 
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FIGURE 12 
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FIGURE 14 
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FIGURE 15 
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RIG ASSIST COMPENSATION SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates generally to Well 
intervention compensators, and more particularly to deep 
Water rig assist compensation systems. It has particular 
application to lowering and lifting apparatuses that operate 
pipe and other tubular elements into and out of a Well. 

[0003] II. Background and Prior Art 

[0004] A. Hydraulic Workover and Snubbing Background 

[0005] It is not uncommon in certain ?elds to drill through 
formations Wherein e?‘ective Well pressure conditions in 
excess of 3000 pounds per square inch are encountered, or 
to repair Wells With pressure on the surface control equip 
ment. In order to operate tubular goods Within a Well in the 
presence of high formation pressure, it has become the 
practice to pack o?“, near the surface, the annular space 
betWeen the casing and the drill pipe or other tubular goods 
operating Within the casing and to install a check valve on 
the end or inside the drill pipe or other tube operating inside 
the casing. This check valve is installed to permit passage of 
?uid doWnWard and prevent upWard passage of ?uid. In the 
process of loWering a drill pipe into the Well, a continuous 
length is made up length by length. It may be evident that 
When the length of pipe in the hole With the check valve 
installed is such that its Weight is less than that of the 
effective Well pressure tending to lift it, the pipe must be 
forced doWn until su?icient lengths have been added to the 
top of the pipe to alloW the force of gravity to sink it. 

I. Field of the Invention 

[0006] Moreover, When the pipe is retracted from the hole, 
immediately after the pressure balance point has been 
reached (that is, the point Where the pipe has been shortened 
by lifting it and unj oining lengths from the top until the 
Weight of the pipe left in the hole just balances the effective 
force of the Well pressure tending to lift it), the Well pressure 
tends to eject the pipe from the casing. 

[0007] The forceful entry of the pipe until after the balance 
point is passed by adding su?icient pipe lengths to overcome 
the lifting force of the Well pressure, is termed “snubbing 
in”, and the control of the movement of the pipe under the 
in?uence of Well pressure in coming out, is termed “snub 
bing out”. The apparatus that is provided to permit control 
in snubbing in and snubbing out is referred to as snubbing 
apparatus or merely as the “snubber”. This process is also 
often referred to as “hydraulic Workover” (HWO). It Will be 
realiZed that With high Well pressures, the lifting force 
exerted on the pipe may become tremendous and if not kept 
under control could easily result in damage causing great 
delays and even result in disaster. 

[0008] To ensure control over a pipe in the above-de 
scribed environment, it is conventional to employ unidirec 
tional grippers referred to in the industry as “slips”. Such 
slips are similar to a chuck and are used to hold the pipe 
against movement in either one direction or the other. When 
tWo sets of slips are placed back-to-back, they then hold the 
pipe against movement in either direction. It is further 
conventional to employ such sets or pairs of slips at tWo 
locations: (1) on a vertical traveling table or support (herein 
referred to as the traveling support) and (2) on a stationary 
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platform or support. Hence, it may be seen, that during a 
snubbing operation the slips on the stationary support are 
released While the slips on the vertical traveling support are 
in their gripping state. Once the stroke is complete, then the 
slips on the stationary support are actuated to grip the pipe 
and the slips on the traveling support are released to alloW 
for repositioning of the traveling support With respect to the 
pipe for another stroke. 

[0009] In normal operation in the absence of pressure (or 
When the pipe is of su?icient length that operation is beloW 
the pressure balance point), there is no need to apply 
doWnWard pressure in addition to that applied by gravity to 
the pipe. The traveling support is suspended on the cable 
usually provided on a conventional drilling rig or rig used in 
Well repair or servicing. The cable is reeled onto or off of a 
conventional Winch drum complete With brake and clutches 
to enable the operator to loWer or hoist the traveling support. 
This conventional Winch With its accessories is commonly 
called the “draW Works”. The draW Works provides adequate 
pipe hoisting and loWering capability When Well pressure is 
not a factor. When Well pressure is a factor, external means 
are applied to the pipe to push the pipe into the Well. 

[0010] For example, one common method employed to 
provide doWnWard pressure is to provide a plug in the pipe, 
normally in the form of a check valve, and pump drilling 
?uid through the pipe. Pump pressure in excess of Well 
pressure causes pumped ?uid to enter the pipe and travel 
doWnWard through the check valve. This method leaves the 
pipe at atmospheric pressure above the check valve and at 
Well pressure beloW the check valve. Hence, succeeding 
lengths of pipe can be screWed together and forced into the 
Well Without loss of pressure through the bore of the pipe. 

[0011] In the more sophisticated rigs, hydraulic, pneu 
matic or electrical driving means are provided for applying 
both upWard as Well as doWnWard force to the pipe. In some 
hydraulic rigs, accumulators are used to provide energy 
storage of the hydraulic ?uid during hydraulic piston retrac 
tion. These systems are generally referred to as hydraulic 
Workover jacks, or HWO jacks. 

[0012] The main problem With conventional Well inter 
vention compensators are that use of frames and cables 
nearly eliminates the possibility of using the drilling struc 
ture for anything other than a support structure for the 
conventional HWO unit, coil tubing, Wireline, slick line, and 
electric line applications. Another problem With conven 
tional Well intervention compensators are that the handling 
of a large compensator frame must be done in a highly 
controlled fashion, With numerous points of haZard to equip 
ment and personnel on the offshore structure. Working With 
the cable systems creates a higher level of time for rigging 
up, While using unaccustomed methods to achieve the rig 
up. Both of these processes create a Working environment 
that is relative less safe. Another problem is that the com 
pensator lift frame is a large and bulky system. Due to its 
large siZe, transporting on-shore often requires a permit 
load, and typically requires larger transporting equipment 
When dispatched o?‘shore. 

[0013] B. Heave Compensation Systems 

[0014] When operations on marine locations are per 
formed that are not supported by a stationary structure, it 
becomes necessary to compensate the effects of Waves, 
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tides, currents, and the like. A heave compensation system 
provides a means of controlling forces on a drill or Work 
string suspended from a ?oating drill ship, spars, tension leg 
platforms, and semi-submersible platforms. The objective is 
to eliminate Wave induced vertical motion of the drill or 
Work string, and it has been accomplished by a number of 
technologies developed over the years in conjunction With 
the design of the drilling rig. The most common type of 
heave compensation system involves the use of a cable 
arrangement Which is connected at one end to the riser 
extending from the seabed and at the other end to machinery 
on the ?oating rig ?oor. 

[0015] Consequently, there is a need for a compensation 
system in connection With hydraulic Workover operations 
that can either Work With the existing cable-type rig com 
pensation system, or that can serve as a “stand alone” system 
integrated into the design of the snubbing unit. For example, 
in the ?rst case, the traveling head of the HWO jack Would 
provide compensation When needed, in addition to the 
existing cable-type rig compensator, for the Weight and force 
of the drill or Work string during both balanced and under 
balanced operations. In the second case, the riser system 
extending from the seabed Would be supported entirely by 
an improved HWO jack system Which includes a motion 
compensation unit to provide total compensation for such 
operations. 

SUMMARY OF THE INVENTION 

[0016] Therefore, one object of the present invention is to 
provide a rig assist compensation system Which is integrated 
into an improved HWO jack system having a motion com 
pensation unit. 

[0017] It is also an object of the present invention to 
provide a rig assist compensation system Wherein the 
improved HWO jack system may optionally be used in 
conjunction With existing cable-type heave compensators. 

[0018] A further object of the present invention is to 
provide a rig assist compensation system Wherein the stroke 
of the improved HWO jack system may operate in conjunc 
tion With the included motion compensation unit. 

[0019] Accordingly, an improved rig assist compensation 
system is provided, comprising a motion compensation unit 
operatively connected to a semi-submersible rig platform 
having a bloW-out prevention (BOP) stack; a hydraulic 
Workover (HWO) jack rotatably af?xed above the BOP 
stack, Wherein the HWO hack includes a through-rotary 
portion, and a stationary portion; and a hydraulic motion 
compensator unit, positioned betWeen the HWO jack and the 
BOP stack. The motion compensator unit comprises a base 
frame having a plurality of base cylinders; an upper frame 
having a plurality of mating upper cylinders to engage the 
base cylinders in telescoping fashion, Wherein the base 
frame and the upper frame are slidably connected, and are 
movable from an extended position and a retracted position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is an elevation vieW of a prior art HWO unit 
having a motion compensator frame. 

[0021] FIG. 2 is an elevation vieW of a ?rst embodiment 
of the present invention depicting an improved HWO jack 
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having a motion compensation unit, and Working in con 
junction With an existing cable-type rig compensation sys 
tem at Zero heave. 

[0022] FIG. 3 is an elevation vieW of the embodiment of 
FIG. 2 at minus heave. 

[0023] FIG. 4 is an elevation vieW of the embodiment of 
FIG. 2 at plus heave. 

[0024] FIG. 5 is an elevation vieW of a second embodi 
ment of the present invention depicting an improved HWO 
jack having a motion compensation unit, and Working in 
conjunction With an existing cable-type rig compensation 
system at Zero heave, Wherein additional compensation is 
provided by the through-rotary elements of the HWO jack. 

[0025] FIG. 6 is an elevation vieW of the embodiment of 
FIG. 5 at minus heave. 

[0026] FIG. 7 is an elevation vieW of the embodiment of 
FIG. 5 at plus heave. 

[0027] FIG. 8 is an elevation vieW of the ?rst embodiment 
of the present invention at Zero heave Without the existing 
cable-type rig compensation system. 

[0028] FIG. 9 is an elevation vieW of the embodiment of 
FIG. 8 at minus heave. 

[0029] FIG. 10 is an elevation vieW of the embodiment of 
FIG. 8 at plus heave. 

[0030] FIG. 11 is an elevation vieW of the second embodi 
ment of the present invention at Zero heave Without the 
existing cable-type rig compensation system. 

[0031] FIG. 12 is an elevation vieW of the embodiment of 
FIG. 11 at minus heave. 

[0032] FIG. 13 is an elevation vieW of the embodiment of 
FIG. 11 at plus heave. 

[0033] FIG. 14 is a detailed vieW of the through-rotary 
portion of the improved HWO jack With snubbing slips. 

[0034] FIG. 15 is a detailed vieW of an optional detachable 
stationary slip WindoW that may be used as a replacement or 
alternative to a loWer stationary slip. 

[0035] FIG. 16 is a detailed vieW of the motion compen 
sation unit for the improved HWO jack. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0036] Certain features Which are used in assembling or 
operating the invention, but Which are knoWn to those of 
ordinary skill in the art and not bearing upon points of 
novelty, such as screWs, bolts, nuts, Welds, and other com 
mon fasteners, may not be shoWn for clarity. In order to 
appreciate the novelty of the present invention and its 
improvements over prior designs, a detailed description of 
the existing art is provided ?rst With reference to FIG. 1, 
folloWed by a description of various embodiments of the 
invention. It should be noted that due to the relative siZes of 
the components to be described in comparison to the rig 
platform, the ?gures are not draWn to scale for clarity 
purposes. 

[0037] Turning noW to FIG. 1, a prior art depiction of an 
HWO jack 1 is shoWn attached to a bloW out preventer 
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(BOP) stack connected using rig slips 13 to a riser 5 
extending from the seabed. Compensation for these compo 
nents is provided by a motion compensator frame 2 con 
nected to a rig block 3. Generally, the HWO jack 1 com 
prises a traveling head 6 having slips 7,8 for gripping 
tubulars in “snubbing in” and “snubbing out” operations, 
respectively. The traveling head 6 is slidably engaged to a 
stationary platform 9 by a plurality of double-acting hydrau 
lically operated pistons and cylinders 10 and guided Within 
a telescoping frame 14. As in the case of traveling head 6, 
stationary platform 9 includes slips 11, 12 for gripping 
tubulars in “snubbing in” and “snubbing out” operations, 
respectively. When in operation, motion of the ?oating rig 
platform 24 due to Wave action is compensated by motion 
compensator frame 2. 

[0038] In contrast to the prior art of FIG. 1, FIG. 2 is an 
elevation vieW of a ?rst embodiment of the present invention 
depicting an improved HWO jack 20 having a motion 
compensation unit 21, and Working in conjunction With an 
existing cable-type rig compensation system 22 at Zero 
heave. A semi-submersible rig platform 23 is shoWn having 
a deck 24, to Which the HWO jack (or “snubbing jack”) 20 
is rotatably af?xed for operation on top of the BOP stack 4. 
The Water line 25 resides beloW the “moon pool” area 26 of 
the rig 23. The cable compensation system 22 is connected 
to the riser 5, passing through pulleys 27 and terminating at 
the rig deck 24. The HWO jack 20 includes a through-rotary 
portion 28, ie drilling platform rotary table, shoWn in more 
detail in FIG. 14, and a stationary portion 29, shoWn in more 
detail in FIG. 15. BeloW the stationary portion 29 of the 
HWO jack 20 is a hydraulic motion compensator unit 30, 
shoWn in more detail in FIG. 16. 

[0039] With speci?c reference to FIGS. 14 and 15, FIG. 14 
is a detailed vieW of the through-rotary portion of the 
improved HWO jack With snubbing slips. Likewise, FIG. 15 
is a detailed vieW of the stationary slips for the improved 
HWO jack. In FIG. 14, the through-rotary portion 28 com 
prises a base plate 41 and top plate 42, betWeen Which are 
disposed double-acting hydraulic piston and cylinder 
arrangements 43, preferably four in number. A central tele 
scoping tubing guide 44 is also positioned betWeen base 
plate 41 and top plate 42 to assist in maintaining alignment 
of the components. A traveling rotary platform 45 is con 
nected betWeen top plate 42 and snubbing slips 46, 47 for 
manipulating tubulars as knoWn in the art. The HWO jack 20 
is rotatably affixed to the rig deck 24 by rotary bushings 49. 

[0040] FIG. 15 is a detailed vieW of an optional detachable 
stationary slip WindoW that may be used as a replacement or 
alternative to a loWer stationary slip. Top and bottom plates 
61, 62 are joined by typically four “Window” legs 63. A 
stationary “snubbing” hydraulic slip 64 resides beloW top 
plate 61 for insertion of strings into the Well bore. Similarly, 
a stationary “heaving” hydraulic slip 65 resides above 
bottom plate 62 for removal of strings from the Well bore. 
Lifting and rigging pad eyes 66 are af?xed to legs 63 for 
moving the slip WindoW as required betWeen operations. 

[0041] With speci?c reference to FIG. 16, the motion 
compensator unit 30 comprises a base frame 31 having 
multiple base cylinders 32, preferably four in number, and 
an upper frame 33 With mating upper cylinders 34 to engage 
base cylinders 32 in telescoping fashion. Base frame 31 and 
upper frame 33 are thereby slidably connected, and are 
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moved from an extended position and a retracted position by 
a double-acting hydraulic piston and cylinder 35 poWered 
and controlled in a manner knoWn to those in the art. 

Operation of these components may be active or passive, 
and they may involve hydraulic or pneumatic operation. By 
positioning the motion compensator unit 30 betWeen the 
HWO jack 20 and the BOP stack 4, the desired pull tension 
on the riser 5 is produced and maintained. Ideally, the 
motion compensator unit 30 Would be installed in mid 
stroke to accommodate an adequate range for both plus and 
minus heaves of the platform 23. Thus, the motion compen 
sator unit 30 Would operate in addition to the rig compen 
sator 22 already in place. 

[0042] FIG. 3 is an elevation vieW of the embodiment of 
FIG. 2 at minus heave. Note that as a result, the moon pool 
area 26 is positioned loWer With reference to the riser 5 and 
the BOP stack 4 as the platform 23 moves closer to the 
seabed. Conversely, FIG. 4 is an elevation vieW of the 
embodiment of FIG. 2 at plus heave, depicting the opposite 
effect as the platform 23 moves aWay from the seabed. In 
this embodiment, the through-rotary portion 28 of the HWO 
jack 20 remains stationary, and all compensation is achieved 
by a combination of the motion compensator unit 30 and the 
rig compensator 22. 

[0043] FIG. 5 is an elevation vieW of a second embodi 
ment of the present invention depicting an improved HWO 
jack having a motion compensation unit, and Working in 
conjunction With an existing cable-type rig compensation 
system at Zero heave, Wherein additional compensation is 
provided by the through-rotary elements of the HWO jack. 
In this embodiment, the through-rotary portion 28 of the 
HWO jack 20 includes its oWn hydraulic poWer and control 
components, and further serves as a compensation system. 
HoWever, the through-rotary portion 28 compensation is 
independently controlled from both the motion compensator 
unit 30 and the rig compensator 22, although all such 
systems Work cooperatively to reduce the effects of heave. 
When the invention is operated in this manner, the through 
rotary portion 28 is also designed and controlled to maintain 
the depth or “Weight on bit” of the Work string beloW. 

[0044] FIG. 6 is an elevation vieW of the embodiment of 
FIG. 5 at minus heave. Note that as a result, the stroke of the 
HWO jack 20 is extended, and the moon pool area 26 is 
positioned loWer With reference to the riser 5 and the BOP 
stack 4 as the platform 23 moves closer to the seabed. 
Conversely, FIG. 7 is an elevation vieW of the embodiment 
of FIG. 5 at plus heave, and the stroke of the HWO jack 20 
is retracted, depicting the opposite effect as the platform 23 
moves aWay from the seabed. 

[0045] FIG. 8 is an elevation vieW of the ?rst embodiment 
of the present invention at Zero heave Without the existing 
cable-type rig compensation system. This arrangement oper 
ates identically to the embodiment as depicted in FIGS. 2-4, 
in the sense that the through-rotary portion 28 of the HWO 
jack 20 does not serve as an additional and independent 
compensation means. In this con?guration, a rig compen 
sator 22 Would not be necessary, as the motion compensator 
unit 30 dispenses With the need for a separate cable com 
pensation system. Similar to the case With FIGS. 2-4, FIGS. 
9 and 10 illustrate elevation vieWs of the embodiment of 
FIG. 8 at minus heave and plus heave, respectively. 




