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We, SOCIETE NATIONALE  were supported by buoys, such lines were ELF
AQUITAINE  (PRODUCTION),  subjected to twisting by ocean currents and TOUR
AQUITAINE - 92400 COURBE-  were often difficult to untangle for use. In
VOIE, FRANCE, a French corporate  addition, such upstanding lines presented
a 5  body.,' do hereby declare this invention for  hazard to other subsea -
operations in the  50 which we ray that a Patent may be. granted  vicinity.
When the guide lines were left on to us, anrd the method by which it is to
be  the sea floor, they were often difficult to performed to be
particularly described in  retrieve in proper untangled condition. and by
the following statement:-         It has, therefore, been proposed that 10
This invention relates to a subsea re-entry  re-entry to such a subsea
station be accom-  55 system the system having a guide post and a  plished
by attaching a single guide line to co-operable frame which, is
self-adjusting in  the station by automatic and remote control its
orientation to assure proper engagement  means, which could seek an
upstanding with the guide post and positioning relative  guide post fixed
to the subsea installation, 15  to the well apparatus. The guide post
automatically connect one end of a single  60 construction preferably
includes a retract-  guide line to such post, and then use the able
hydraulically actuated guide post  single guide line for guide means to
lower means which in retracted position is pro-  well equipment or other
sets of guide lines tected and sealed and which in extended  upon which
well equipment could be lo- 20  position is readily engageable for attach-
wered to the subsea station. Such fixed  65 ment of a single guide line
thereto.   guide posts at a subsea station were exposed Subsea well
operations include the instal-  because of their length, were subject to
lation on the' sea floor of subsea well damage, and were subject to
constant expo- apparatus which may include wellheads,  sure to the sea
water whereby its condition 25  production modules, and control modules.
after a long period' of time made the'guide  70 In some subsea
installations, . wellhead  post unsuitable for use. assemblies, production
head assemblies and    According to the invention, there is pro- control
head assemblies may be combined  vided a re-entry system for a subsea
station into a subsea station, such as that shown and  comprising a well
apparatus on which a 30  described in co-pending application No.  guide
post 'is mounted and adapted for  75 47752/77. (Serial No. 1576897). After
such  connection to a single guide line and an subsea installations have
been made, it is  adapter frame including a connector means often necessary
to 'return to the subsea  arranged for co-operation with a corres-
installation to provide service and mainte-  ponding means provided on the
well appar- 35  nance operations which may include the  atus said adapter
frame being provided with  80 recovery or retrieval of certain well' equip-
a gimbal mounted guide funnel adapted to ment and the installation of other
well be operably associated with said guide line equipment.
'   for guiding the frame to said apparatus and Re-entry to such a subsea
installation or  the guide funnel to the guide post. 40  station has been
usually' accomplished by    The guide post is advantageously carried  85
providing a plurality of guide lines. In prior  by a subsea well apparatus
in a protected proposed systems, such guide lines were 'and sealed manner
whereby the corrosive supported below the surface of the water by' effects
of the hostile environment; namely suitable buoys or were permitted to fall
and  salt water, is reduced. 45  lay along the sea 'floor. When guide lines
An advantage of a preferred construction  90    2
1585 022                                           2 ofthe invention is
that a pressure tight guide  a single guide line 21 connected theret oand
post construction is provided .wich is re-  an adaptor frame structure 22
which is tractable and extendable under remote con- lowered along guide
line 21 to provide a trol, and when extended serves as a target  connection
.with mandrel 23. Frame struc-. 5  for re-entry systems.
ture 22 may carry a plurality of guide lines  70 Another advantage of .a
preferred con-  24 which may be used for guiding additional 



Struction is that the guide post is readily  equipment to the location of
well. apparatus adapted to be extended for engagement  10. Frame structure
22 may also carry a with a- guide line connector under fail-safe  service
or workover Christmas tree arrange- 10  conditions.
ment 25 to facilitate working on the well  75 Conveniently, the guide post
is fluid  apparatus 10. actuated, the guide post being arranged to  Vell
apparatus 10, as shown and de- be readily removable for repair and service.
scribed in said copending application, pro- The means for fluid actuation
of the guide  vides a protective structure for well equip- 15  post
preferably comprises a piston and ment carried thereby.As part of this
protec-  80 cylinder carried by the guide post.      tive feature, guide
post means 20 is retract- Reference is now made to the accom-  able and
extendable. Fig. 1 shows guide post panying drawings, in which :
means 20 in full extended position. In full Figure 1 is a fragmentary
perspective view  retracted position, the top end'. 30 of 'the 20  of the
top of a. subsea well apparatus  guide post is positioned at the top
surface of  85 embodying the invention;..               top wall: 11 of
well apparatus 10. In such Figure 2 is an exploded fragmentary view
retracted position, guide post means 20. is partly in phantom lines,
showing the guide  received within. an '.elongated, cylindrical post means
and its -mounting on the well  receptacle 31, Fig.2, secured by flange 25
apparatus;        means 32 to flange 33 carried at the bottom   90 Figure 3
is an exploded perspective view   of a cylindrical sleeve 34 secured to and
of the several component parts of the depending from and below top wall 11.
The retractable guide post. means shown in  sleeve 34 and receptacle 31 are
assembled in Figures 1 and 2;                         fluid ti ght sealed
relation to prevent leakage 30    Figure 4 is an enlarged fragmentary plan
of sea water into receptacle 31 at the  95 view of the arm ;carrying the
guide funnel  connecting flanges. 32, 33 and when the assembly shown in
Figure 1, the view being  diving bell is in working position on top waill
taken from the plane indicated at line IV -  11 and sealed on surface 14.
Receptacle 31 is IV of Figure 1;    '          .         sealed at the
bottom thereof as later de- 35   Figure 5 is a sectional view taken in the
scribed.                         100 planes indicated by line V - V of
Figure 4;    The outer cylindrical surface of receptacle Figure 6 is a
sectional view taken in the  31 is provided with a plurality of longitudin-
plane indicated by line VI - VI of Figure 4;  ally extending angularly
spaced reinforce- and                        ment ribs 36.Secured within
receptacle 31 is 40   Figure 7 is a fragmentary sectional view of  a piston
and cylinder means 37 having at its 105 the lower end of the guide post
construction  bottom end wall 38 a ported cleat 39, Which Of Figure 3, when
assembled, taken a  is received within spaced cleats 40 provided' diametral
in plane.                  on a bottom plug means 41. A pivot and In Figure
1 there is shown a well appar-  securement pin 42 extends through port in
45   atus 10 which may form part of a subsea  cleats 39 and 40 for
connecting in  non- 110 station'such as is described in co-pending
rotatable relation the bottom end of cylin- patent application No. 47752/77
(Serial No.  der means 37 to. the receptacle 31. Plug 41, 1576897).
.                     Fig.7, is provided with seal rings 41a on a Well
apparatus 10 may comprise a pro-  downwardly and inwardly tapered -surface
50   duction, wellhead, or control module used  41b for landing on a
corresponding tapered  115 on such a station and which includes various
surface 31a on the interior lower end of well equipment and valves for
performing  receptacle 31. Securement bolts 31b extend the well function
for which it is constructed.  through the lower end of receptacle 31 for In
this example, well apparatus 10 includes a  locking engagement with a
locking groove 55  top wall 11 having a plurality of receptacles 41c. on
plug 41.         '        120 12 thereon, each of which extends below top
Piston and cylinder means 37 extends wall 11. The outer circumferential
edge of .within cylindrical guide post 20 and is top wall 11 includes a
planar surface 14  provided with a top head 44 which is secured serving as
a seat upon which a, diving bell intermediate ends of guide post 20 a's by
cap 60  having a corresponding circumferential sur-  screws 45 extending
through circularly  125 face may be supported in sealing relation so
arranged ports in guide post 20 and that service and maintenance may be
per-  threaded bores in head 44. At the top of formed on equipment at the
top of the well  guide post 20, a suitable cable fitting 30 may by
operators in a suitable environment.   be secured as by a plurality of cap
screws 47. 65    Also, Fig. 1 shows a guide post means 20,    Guide post 20
includes a vertically ex- 130    3    1 585 022
3 tending keyway 50 which merges with a  a guide funnel assembly 68
intermediate its helical ramp 51 which extends to a point  ends. Arms 66
and 67 are spaced [err] apart 



-near the top 30 of the guide post. The rap  and a guide line 24 may be
connected to the and keyway 50 serve to orient frame struc- outer end of
each arm 66 and 67 to provide.a 5  ture 22 with respect to well apparatus
10, as  set of four wire guide lines for lowering and  70 later described.
retrieving other well equipment or tools Piston cylinder means 37 is a
double  required at the subsea well apparatus 10. acting cylinder means and
is provided with a  Valve tree 25 is an example of such well fluid pressure
line 53 entenng the bottom   equipment lowered and guided by guide 10  part
of the cylinder and a fluid pressure line  lines 24.                   75
54 entering the top of the fluid pressure     Guide  funnel assembly 68
guides along cylinder. When fluid pressure is introduced  the single  de
line 21 and includes means into line 53, the piston head 44 through its
for self-adjusting guiding cooperation with connection with the -guide
post. 20 extends  the guide post means 20 as the frame 15  the guide post
upwardly beyond the surface  structure   is lowered and approaches  80 of
top wall 11and into an extended exposed  apparatus 10. Usually, the angle
of position above the well apparatus 10 for  approach of guide funnel
assembly 68 to the recepion of a single guide line 21..   guide post means
20 is not vertical but at reception of a single guide line 21.      guide
post of an angle thereto.. As seen in Fig. 2, when guide post 20 is in
somewhat 20  retracted position and operation of the    As best seen in
Figs. 4 and 5, guide funnel  85 guide post is not required, a securement
assembly 68 is carried intermediate ends of clamp 56 may be placed over top
end 30 of  arm 67. Guide funnel assembly 68 includes the guide post to bear
against shoulder 57  an outer cylindrical member 70 provided thereon.
Securement clamp 56 may be  with trunnions 71 rotatably mounted in 25
attached to diametrically opposite cleats 58  diametrically  ite openings
72 and 73  90 welded to top wall 11 and ported to received  on parallel
walls 74 and 75. Wall 74  is U links 59 carried by clamp 56.       .
connectedto spacedside walls76 secured to When such clamp 56 is secured in
place, it  cylindrical member 78 within 'which is car- will be apparent
that accidental or unwanted  ried central connector 65. Wall 75 is secured
30 actuation -of. piston  and cylinder means 37 .as by welding to arm
portions 79 of frame  95 will not cause the guide post 20 to move  arm 67
which are angularly disposed, con- upwardly into extended position.
verge at their outer ends for the guide line Guide post means 20 is shown
in fully  connection at 80 and which include vertical- extended position in
Fig. 1, the guide post ly 'disposed gussets 81. Outer cylindrical 35  means
having been moved into extended  member 70 is .carried within a polygonal
100 position by remote control of the fluid  framed opening defined by
walls 74, 75 and ctuated cylinder piston means. In extended  side walls 83,
84, each of which has an position the top end of the guide post is
inturned flange 85 and 86, respectively for ready for connection to a
single guide line.  securement as by nut and bolt assemblie 87 40 Such a
single guide line connection may be  to wall 74. Flange. 85 is spaced from
wall 74, 105 made by using "Matra's" reentry system  the space being closed
by a spacer member which includes a remotely controlled sonar  88. During
assembly of the guide funnel system for guiding a reentry cone over the
assembly 68 with the single guide line 21, top. end of the guide post means
and then  guide line 21 may be laterally inserted connecting a single wire
line having a  through the space between flange 85 and  110 connector
member carried by. the guide  wall 74 to the interior of the framed open-
cone to the guide post by gravity. After the. ing. Spacer member 88 is then
inserted and connection is .made, .the guide cone is  nut and bolt
assemblies 87 secured with the retrieved and a single guide line remains
guide line 21 within the polygonal framed 50  attached to the guide post
means. Such  opening.                              115 methods of attaching
a single guide line to a   Within the external cylindrical member 70 guide
post are well-known and it is under-  is mounted an internal cylindrical
member stood that other methods of attaching a   90 of reduced diameter and
provided with single guide line to a guide post than the  trunnions 91
rotatably mounted in openings 55  Matra system may be employed.       92
provided in the cylindrical member 70 in 120 Means guided by said single
guide line 21 diametric relation and at 900 to the trunn- for. engagement
with said guide post means  ions 71 of the external cylinder member 70. for
positioning an adaptor frame. structure  It will thus be apparent that
cylinder mem- 22 on said apparatus is now described.    ber 90 is provided
a gimbal mounting on 60    Frame structure 22, in, this example, arm 67.
Cylindrical funnel member 90 has 125 carries a central. connector means 65
for  an outwardly flared bottom wall portion 94 connection to the central
mandrel 23 on the  to facilitate approach 'and reception of the apparatus
10. Frame structure 22 includes  guide.funnel assembly with respect to the
three frame arms 66 of suitable metal  top end of the guide post means 20.
The ;65  section and a fourth frame arm 67 providing  gimbal mounting of
the internal cylindrical 130  



4                                         1 585 022
4 guide member 90 permits self-adjustment of  accomplished by unscrewing
bolts 31b by: guide member 90 from a non-axial position  manipulator or
means to release p lug 41, and with respect to guide line 21 and guide post
then withdrawing piston and cylinder means 20 to an axial position as the
frame structure  37 from receptacle 31. In retracted position, 5  22
islowered over the guide post means 20.  the guide post means is protected
against  70 As noted above, guide line 21 is laterally  possible damage by
anchors or other equip receivable within the polygonal frame. by  ment
which might be draggd across the sea removal of the spacer member 88. Guide
bottom. Since the guide post assembly is line 21 is also laterally
receivable through'a  operated bya pressure fluid system carried 10
helically arranged slot 96 provided in cylin-  therewithin, it is readily
adapted to fail-safe  75 drical member 70 and then through a  operations
where its extension may be helically arranged slot 97 provided in the
automatic to provide connection to. a single inner cylindrical member 90.
guide line, f desired, or to be used as a Means for angularly orienting and
posi-  target co-operable with various types .of 15  tioning frame
structure 22 with respect to  re-entry systes.                      .80 the
well apparatus 10 and the mandrel 23 for    A  typical exemplary adaption
of the connecting the connector 65 therewith in-  pressure fluid system of
the guide post cludes a' vertical key .100, located on. the  assembly to
failsafe operation may include -internal surface of interior cylindrical
mem- connection of fluid pressure lines 53 and 54 20  ber 90. The angular
location of key. 100 is  to a suitable well-known  fluid pressure  85
related to the fixed position of keyway 50 on  control means for
controlling well well uip- guide post means .20 with respect to- the  ment
at the subsea station and employing a apparatus 10. As frame structure 22
is fluid pressure accumulator, not shown. lowered to, the. apparatus 10 and
guide  Flud pressure in line 54 normally holds the funnel assembly 68 is
guided onto guidepost  guide post in retracted - position. When  a   90 20
by the gimbal mounted inner cylindrical  fail-safe condition occurs,
-fluid. pressure is guide member 90, the lower tapered or  relieved. in
line: 54. pointed end 101 of key 100 contacts helical   ' The difference in
pressure differential in ramp 51 on guide post 20. The key 100 is  lines
'53 and 54 in the piston and cylinder 30  guided -by ramp 51 to the top
entry portion  means of the guide post causes extension of   95 of keyway
50. As key 100 becomes vertically  the guide post by the greater fluid
pressure aligned with keyway 50 and is lowered  in line 53 which isin flow
communication vertically along keyway 50, it will be appa-  with the
pressure accumulator. rent that the frame structure 22 becomes    Guide
post means 20 in extended position 35   angularly oriented and positioned
with re-  serves as a target for remote controlled  100 spect to apparatus
10 and connector ifeans  re-entry systems to "home" on. In a cluster 65 is
aligned with mandrel 23 on apparatus  of subsea wells equipped with
retractable 10.                                           and extendable
guide post means 20 and In the event a different - piece of well  operable
in' and under fail-safe conditions, a 40  equipment is to be lowered by
frame struc-  malfuntioning wellhead will cause the guide  105 ture 22. and
aligned witha  receptacle 12,  post means to be extended. The well having
guide funnel assembly 68 may be modified  trouble is thereby physically
identified with so that key 100 is located in a different' respect to other
wells and may be- readily angular position within the cylindricalguide
selected' by the  re-entry equipment for 45   member 90. In such instances,
the interior  connection thereto.                  110 guide cylindrical
member 90 may be re-    The system described above is also de- placed or
the portions of arm 67 including  scribed and features thereof are claimed
in the angularly disposed-'arms 76, 79 and  co-pending patent application
No. .1465/78 partial box formed by walls 75, 83 and 84 ' (Serial No.
1585021) from which the present 50   may be completelyreplaced. In
determining  application is divided.   -            :115 the. angular
position of key 100, it will be             - understood that the keyway
50 on the guide    WHAT WE CLAIM IS:-. post means 20 is a fixed teference,
guide  1.  A re-entry system for a subsea station post' means 20 being
non-rotatable in its  comprising a well apparatus on which a 55  receptacle
31.                             guide post is mounted and adapted for 120
The automatically or, remotely actuated  connection to a single guide line
and an guide post means21 is constructed to be adapter'frame  including a
connector means held in retracted position in sealed relation  arranged for
co-operation with a corres- with the well apparatus 10 so that the effect
ponding means provided on the well appar- 60  of the hostile environment;
namely, sea atus said adapter famebeingprovidedwith  125 water,is protected
against and minimized, a gimbal mounted guide funnel adapted to Further,
the retractable guide post is be operably associated with said guide line 



adapted to be removed from receptacle 31  for guiding the frame to said.
apparatus and and returned to the surface for maintai- the guide funnel to
the guide post. 65   nance. Removal of the guide post means is   2. A
system as claimed in claim 1 and 130    4                               1
585 022                                     4 guide member 90 permits
self-adjustment of  accomplished by unscrewing bolts 31b by guide member 90
from a non-axial position  manipulator means to release plug 41, and with
respect to guide line 21 and guide post  then withdrawing piston and
cylinder means 20 to an axial position as the frame structure  37 from
receptacle 31. In retracted position, 5  22 is lowered over the guide post
means 20.  the guide post means is protected against  70 As noted above,
guide line 21 is laterally  possible damage by anchors or other equip-
receivable within the polygonal frame by  ment which might be dragged
across the sea removal of the spacer member 88. Guide  bottom. Since the
guide post assembly is line 21 is also laterally receivable through a
operated by a pressure fluid system carried 10  helically arranged slot 96
provided in cylin-  therewithin it is readily adapted to fail-safe  75
drical member 70 and then through a  operations where its extension may be
helically arranged slot 97 provided in the  automatic to provide connection
to a single inner cylindrical member 90.            guide line, if desired,
or to be used as a Means for angularly orienting and posi-  target
co-operable with various types of 15  tioning frame structure 22 with
respect to  re-entry systems.                    80 the well apparatus 10
and the mandrel 23 for    A  typical exemplary adaption of the connecting
the connector 65 therewith in-  pressure fluid system  of the guide post
cludes a vertical key 100 located on the  assembly to failsafe operation
may include internal surface of interior cylindrical mem-  connection of
fluid pressure lines 53 and 54 20  ber 90. The angular location of key 100
is  to a suitable well-known fluid pressure  85 related to the fixed
position of keyway 50 on  control means for controlling well equip- guide
post means 20 with respect to the  ment at the subsea station and employing
a apparatus 10. As frame structure 22 is  fluid pressure accumulator, not
shown. lowered to the apparatus 10 and guide  Fluid pressure in line 54
normally holds the 25  funnel assembly 68 is guided onto guide post  guide
post in retracted position. When a  90 20 by the gimbal mounted inner
cylindrical  fail-safe condition occurs, fluid pressure is guide member 90,
the lower tapered or  relieved in line 54. pointed end 101 of key 100
contacts helical    The difference in pressure differential in ramp 51 on
guide post 20. The key 100 is  lines 53 and 54 in the piston and cylinder
30  guided by ramp 51 to the top entry portion  means of the guide post
causes extension of  95 of keyway 50. As key 100 becomes vertically  the
guide post by the greater fluid pressure aligned with keyway 50 and is
lowered  in line 53 which is in flow communication vertically along keyway
50, it will be appa-  with the pressure accumulator. rent that the frame
structure 22 becomes    Guide post means 20 in extended position 35
angularly oriented and positioned with re-  serves as a target for remote
controlled  100 spect to apparatus 10 and connector means  re-entry systems
to "home" on. In a cluster 65 is aligned with mandrel 23 on apparatus  of
subsea wells equipped with retractable 10.
and extendable guide post means 20 and In the event a different piece of
well  operable in and under fail-safe conditions, a 40  equipment is to be
lowered by frame struc-  malfuntioning wellhead will cause the guide 105
ture 22 and aligned with a receptacle 12.  post means to be extended. The
well having guide funnel assembly 68 may be modified  trouble is thereby
physically identified with so that key 100 is located in a different
respect to other wells and may be readily angular position within the
cylindrical guide  selected by the re-entry equipment for 45  member 90. In
such instances, the interior  connection thereto.                 110 guide
cylindrical member 90 may be re-    The system described above is also de-
placed or the portions of arm 67 including  scribed and features thereof
are claimed in the angularly disposed arms 76, 79 and  co-pending patent
application No. 1465/78 partial box formed by walls 75. 83 and 84  (Serial
No. 1585021) from which the present 50  may be completely replaced. In
determining  application is divided.             115 the angular position
of key 100. it will be understood that the keyway 50 on the guide    WHAT
WE CLAIM  IS:- post means 20 is a fixed reference, guide    1. A re-entry
system for a subsea station post means 20 being non-rotatable in its
comprising a well apparatus on which a 55  receptacle 31.
guide post is mounted and adapted for 120 The automatically or remotelv
actuated  connection to a single guide line and an guide post means 21 is
constructed to be  adapter frame including a connector means held in
retracted position in sealed relation  arranged for co-operation with a
corres- 



with the well apparatus 10 so that the effect  ponding means provided on
the well appar- 60  of the hostile environment; namely, sea  atus said
adapter frame being provided with  125 water, is protected against and
minimized.  a gimbal mounted guide funnel adapted to Further. the
retractable guide post is  be operably associated with said guide line
adapted to be removed from receptacle 31  for guiding the frame to said
apparatus and and returned to the surface for maintai-  the guide funnel to
the guide post. 65  nance. Removal of the guide post means is   2. A system
as claimed in claim 1 and  130    5
1 585 022 including a key on said guide funnel and a keyway on the guide
post co-operable with said key for angularly orienting the frame with
respect to the well apparatus. 5     3. A re-entry system as claimed in
claim 2 wherein the keyway on the guide post is fixed against rotation;
said guide funnel and key thereon are replaceable to provide a guide key in
different angular orientation 10  for positioning said frame with respect
to a different portion of said well apparatus. 4. A system as claimed in
any of claims 1 to 3 including means on said frame structure and on said
funnel adapted for lateral entry 15  of a guide line into said funnel. 5. A
system as claimed in any of claims 1 to 4 wherein said guide post is
arranged for movement between a retracted position and an extended exposed
position by means of a 20  piston and cylinder located in said guide post.
6. A system as claimed in claim 5 and further including remotely controlled
fluid pressure actuating means for said guide 25 post. 7. A system as
claimed in any preceding claim and including means for extension o said
guide post upon failure of certain well equipment on said subsea station.
30     8. A system as claimed in any of claims 1 to 7 and comprising latch
means on said apparatus for prohibiting extension of said guide post. 9. A
system as claimed in any preceding 35  claim wherein said frame includes a
plurality of arms having ends each connected to a guide line, one of said
arms carrying said guide funnel intermediate its ends. 40         A.A.
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