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of acceptance ElH  603 606 B E1F  31E (54) SUBSEA INSTALLATION (71)   We,
SOCIETE NATIONALE  ELF    According to the present invention there 50
AQUITAINE (PRODUCTION), Tour Aquitaine  is provided a subsea installation
for assembly 92400 Courbevoie, France,do hereby  and use in virtually any
depth of water, declare the invention, for which we pray  comprising in
combination an elongate rigid 5  that a patent may be granted to us, and
base frame adapted to be permanently placed the method by which it is to be
performed,  on the sea floor and including longitudinal 55 to be
particularly described in and by. the  members and transverse members
defining following statement:-                    with said side members a
plurality of framed Subsea stations and installations have been  receptor
openings, a conductor pipe cen- 10 contemplated for use in water depths
beyond trally located in each opening and connected convenient diver
working depths. Such sub-  to said side and transverse members; a base 60
sea stations have been installed, maintained  guide unit receiveable in one
of said re- and operated by automatic, remote systems.  ceptor openings in
coaxial alignment with Such prior subsea installations have been  said
conductor pipe located in said one 15  designed for single and multiple
well require-  receptor opening; a  removable unitary ments.
module assembly movable vertically into 65 In subsea installations below
depths at  cooperation with said base guide unit for which divers may
readily operate, instal-  aligning and registering said module with lation,
maintenance and operation of such  said one receptor opening in said base
frame; 20  installations was accomplished by auto-  said module assembly
having well operating matic, remote control means, remotely con-  means
adapted for connection to well oper- 70 trolled robot devices, or by
submarine de-  ating components by relative vertical move- vices. In many
such prior subsea installations, ment; said side and transverse members at
connections of flowlines, power lines and  ends of said base frame having
vertically 25  various types of equipment usually required  disposed guide
means for connection' by some relative horizontal movement of con-
relative vertical movement to well operating 75 nector parts. Such relative
horizontal move-  components; and control means for said ment of parts by
remote control was often  module assembly adapted to be supported difficult
because of the need for precise  from said base frame and to be releasably
30  alignment, registration or orientation in a  interconnectable with said
module assembly. horizontal mode. Further, such prior sub-    The invention
also provides a method 80 sea installations were inadequately protected  of
assembling and installing such a subsea from  the hostile environment of
the sea  installation comprising the steps of lowering water, inadequately
protected from subsea  and placing on a seabed the base frame 35  currents
and movement of foreign matter by  having the plurality of receptor
openings; such currents. Maintenance and repair of a  lowering the module
assembly onto the base 85 part of the installation often required shut-
guide unit received in one of the receptor down of operating systems which
were not openings of said frame and releasably inter- directly'associated
with the part being re-  connecting said module assembly with said 40
paired.                                 base 'guide unit; lowering and
releasably Solutions to some of the problems men-  connecting to said base
frame two elongated 90 tioned above are suggested by U.S. Patent  side
structures each extending along one side No. 3,633,667 which shows a
multiple well-  of the base frame to provide side structures head template
provided with a wellhead unit on opposite sides of said module assembly, 45
and a production control unit, which were  releasably interconnecting
'fluid conducting recoverable as units for maintenance and  means on said
side structures to said module 95 service. A  subsea robot device movable
assembly; interconnecting adjacent ends of about a wellhead on a rail is
shown. in U.S. said elongated side structures at one end of ' Patent No.
3,099,316.                   said base frame.    1,576,897
2 In addition the invention provides a    Figure 10 is a fragmentary,
schematic method of assembling and installing a subsea  view of Fig. 9
showing the pipe cutting installation according to the invention, corm-
device and the seabed flowline after it has 



prising. the steps of lowering and placing  been cut at a selected point.
on a seabed the base frame having the    Figure 11 is a schematic view
showing 70 plurality of receptor. openings and spaced  the pipe cutting
device installing a precut connector means for certain equipment to  pipe
length to connect the end of the seabed be lowered thereafter; lowering the
base flowline and the free end of the pipe loop guide unit having a guide
line to said base  means. 10  frame and releasably securing said unit
Figure 12 is a schematic view showing the 75 thereto; lowering the module
assembly pre- completed flowline-pipe loop connection. assembled at the
surface onto the guide    Figure 13 is a top plan view of a drilling unit
and releasably connecting said module  ship and a work boat carrying a
rigid base assembly thereto; lowering and releasably  template frame means
thereon prior to lower- 15  connecting to said base frame two elongated
ing of the base frame means.       80 side structures extending along
either side    Figure 14 is a side elevational view illus- of the base
frame to provide side structures  trating the connection of drill -pipe to
the on opposite sides of said module assembly;  frame means on the work
boat and winch releasably interconnecting fluid conducting  means for
lowering the frame means over 20  means on said side structures to said
the stern of the work boat.               85 module assembly; lowering and
releasably    Figure 15 is a view similar to Fig. 14 interconnecting
transversely disposed pipe  showing the rigid frame means tilted at an loop
means to cooperably associated con-  angle as it is moved over the stern of
the nector means at one end of said base frame;  work boat. 25  and
interconnecting said pipe loop means    Figure 16 is a view similar to
Figs. 14 90 with said fluid conducting means.       and 15 showing the
rigid frame means in A better understanding of the invention  vertical
position off the stern of the work will be had from  the following detailed
boat. description, given by way of example with    Figure 17 is a view
similar to Figs. 14, 30  reference to the accompanying drawings in  15 and
16 showing' the rigid base means in 95 which: -
a horizontal position and being lowered to Figure 1 is a perspective view
of a sub-  the seabed. sea station or installation embodying this   Figure
18 is an enlarged, fragmentary invention, the  station  and  recoverable
view taken in the plane indicated by line 35  modules assembled therewith
being drawn  XVIII-XVIII of Fig. 17 showing a means 100 in detail.
for. controlling the angular orientation of Figure 2 is a schematic,
transverse, sec- the frame means. tional view taken in a vertical plane
show-   Figure 19. is an end view of the drill ing the arrangement of the
rigid base means  ship with the rigid base means being lowered 40  and a
pair of side structures thereon.   by drill pipe to the sea bottom.
105 Figure 3 is a perspective view of the    In Fig. 1, a subsea station or
installation rigid base assembly shown in Fig.. 1.   embodying this
invention is generally indi- Figure 4 is an enlarged, fragmentary,  cated
at 20. Subsea installation 20, generally perspective view of one of the
receptor  speaking, comprises a rigid template base 45  openings within
which is positioned a module  means 21 having a plurality of frame re- 110
base means.                            ceptor openings 22. In alignment and
in Figure 5 is an enlarged, perspective view  registration with one or more
of the re- of an exemplary modular assembly shown  ceptor openings 22 are
recoverable unitary in Fig. 1.                              module
assemblies 23 and 24, which are 50   Figure 6 is a fragmentary, transverse,
sec-  releasably connected to base frame means 115 tional view taken in a
radial plane indicated  .21 and which carry equipment particularly by the
line VI-VI of Fig. 5.            selected and adapted for the intended pur-
Figure 7 is a perspective view of a pair  pose and use of the subsea
installation. The of side structures shown in Figs. 1 and 2.   subsea
installation is shown used for the 55    Figure 8 is an enlarged,
perspective view  production and handling of liquid hydro- 120 of a pipe
loop means shown at one end of  carbons obtained from one or more subsea
the station shown in Fig. 1.            wells. -Figure 9 is a top plan view
schematically    An elongated, recoverable, side structure illustrating the
connection of a- seabed flow-  25 is releasably mounted on each longi- 60
line to the pipe loop means on the subsea  tudinal side of base  means 21
and on 125 station shown in Fig. 1, the flowline being  opposite sides of
the module assemblies 23 shown as extending beyond the subsea  24. The
elongated side structure 25 carries station and a remotely operated pipe
con-  suitable power lines and fluid conducting necting device being
indicated in phantom  lines. Power and fluid conducting lines on 65  lines.
each side structure 25 may be releasably 130    3
1,576,897                                      3 



connected with associated ines on modular  hereafter described. At one end
of the base assemblies 23, 24 for operation thereof, as  means 21,
vertically disposed guide posts 42 later described. At one end of base
means  provide a guidance means for connection 21, a transversely disposed
pipe loop means  of another well operating component in the 5  26
interconnects adjacent ends of the side  form of the pipe loop means 26. At
the 70 structures 25 and may be releasably sup-  opposite end of the base
means 21, vertical ported on the base means. At the opposite  guide posts
43 are provided adjacent one end of base means 21, a flowline connector
corner for cooperable guidance of well means 27 is provided for connection
with  operating components in the form of flow- 10  suitable fluid
conducting lines on the associ-  line connector means as later described.
At 75 ated side structure 25. At the same end of  the same end, vertical
guide posts 44 may base means 21, an electrical power con-  be -provided
for guidance of other well necting means 28 is provided for supplying
operating components in the form  of an electrical power to the modular
assemblies  electrical connector means, as later described. 15 and to other
power operated equipment on    Along each side of base means 21 and 80 the
installation 20. The power source may  mounted about a vertical pivotal
axis at be remotely located on a ship, vessel plat-  46 are a plurality of
spaced flowline sup- form or on shore. The power source may  port arms 45
of generally V-shape for sup- also be a nuclear or other self-contained
porting a flowline. along side the base means 20  power source adapted to
be carried by the  21. During installation, each support arm  85 subsea
station. The installation 20, generally  45 may be pivoted about its
pivotal axis 46 described above, provides a complete oper-  to lie
generally within the plane of the top able installation intended to be
permanent and bottom side tubular members 30. The but includes unitary
assemblies, each of  arms 45 may be rotated through [err] to 25  which is
recoverable, without interrupting  extend outboardly from  the base means
90. operation of other units, for inspection and  after the base means has
been positioned maintenance or for dismantling of the in-  on the seabed.
stallation, except for the base means 21.  Other support pads, vertically
disposed The rigid base means 21 (Fig. 3) com- guide posts and eyelets or
cleats may be 30  prises an elongated, rectangular, rigid struc-  secured
to the base means to accommodate 95 ture of suitable length and width. In
this  other equipment. The rigid base means 21 example, base means 21
includes vertically -may be made of any suitable structural spaced parallel
side frame tubular members  members, tubular members being preferred 30,
the side members. 30 along each side  because of their strength, buoyancy
charac- 35  being interconnected by spaced vertical teristics, and their
possible use as ballast 100. struts 31. Top members 30 are intercon-
means, if desired. The surfaces of the nected by transversely extending
tubular  tubular members may be treated with cor- members 32, which define
with the top side  rosive resistant material and by sacrificial members 30,
the receptor openings 22. Each  anodes. 40  receptor opening 22 includes a
conductor    Conductor pipes 33 centrally located with 105 pipe 33 rigidly
connected to the frame  respect to the receptor openings 22 provide members
30 by transverse tubular elements  an upwardly and outwardly flaring
seating 34 and rigidly connected to the transverse  surface, which may be
used for centering members 32 by central longitudinally ex-  and guiding of
a modular unit in the open- 45   tending members 35 connected to trans-
in, used for drilling a well hole there- 110 verse members 32 by vertical
struts 36. through, and are so arranged to permit The base frame means 21
may also include  modular units or other equipment installed longitudinally
extending parallel tubular  in the receptor opening to be vertically dis-
members 37 interconnecting transverse mem-  posed in the event the sea
bottom is at a 50  bers 34, said members 37 being provided  slightly
inclined angle.               115 with longitudinally spaced cleats or
eyelets   For ecah opening 22, which is to receive 38, so arranged with
respect to each re-  a modular assembly such as 23, 24, there ceptor
opening 22 as to provide means for  is provided a base guide means 50, Fig.
4. connecting a plurality of guide lines depend-  Each base guide means 50
includes a gener- 55  ing from a support vessel. Also, the trans-  ally
square or polygonal frame 51 formed 120 verse members 34 and the
longitudinally  of structural sections, such as I-section extending member
35 may be provided-with  and having a centrally supported flanged support
and securing pads 39- -for attach-  cylindrical member 52 for coaxial
align- ment of equipment as later described.    ment with conductor pipe
33. Cylindrical 60   Top side members 30 carry outboardly  member 52 is
supported by diagonal, struc- 125 disposed longitudinally spaced removable
tural elements 53. Depending from  each -guide posts 41 -attached to
members 30 in  frame member 51 are support plates 54 suitable manner and
providing vertical guid-  adapted for cooperable seating connection to ance
means for well operating components  securement pads 39 on base means 21.
65  constituted by the side structures 25 as  Support plates 54 may be
welded to a back 130  



1,576,897                                4 plate 55 which includes a
downwardly open-  the collection of. lighter than water pollutants ing yoke
56 forming an opening for recep-  such pollutants collecting beneath the
top tion of tubular members 34 and 35.     wall 70 and being detected by
suitable Bahe guide means 50 also includes, at sensing means 73b. After
detection of such 5. each corner, means forming a: cylindrical pollutants,
means may be actuated for re- 70 thru bore means 58 having a vertically
moving the pollutants disposed through slot 59 facing diagonally    Below
top wall 70 is provided a modular outwardly from the base guide means. Bore
base 74. A plurality of peripherally spaced 58 receives the lower end of a
guide post columns 75 are connected to the module 10. 60 provided with a
longitudinally extending  base 74 and top wall means 70 by suitable 75 slot
61 which is alignable with the slot 59  connecting means. Columns 75
provide an of the cylindrical bore means 58. Theguide  open cage adapted to
protect equipment post '60 is adapted to receive therethru a  within 'the
cage from damage by debris or guide line. 62 which may be secured to a
objects moving across the sea floor. 15 cleat 38 on tubular member 37. The
guide    Module base 74, in this example, includes 80 line 62 may be
retained within the guide  side tubular base members 76 and upwardly post
60 by a top slot closure element 63  offset diagonal members 77
interconnected and by a suitable slot closing means 64  at vertical guide
sleeves 82 and supporting on the corner cylindrical bore means 58.    a two
part. cylindrical housing 76 for axially 20.  Thus, the base guide means 50
may,be  positioning connector means 79 or other 85 lowered along four guide
lines into proper well operating equipment along the axis of alignment and
registration with the receptor the base guide means 50 and conductor pipe
opening and with the conductor pipe 33  33 on the base means 21. Extending
be- therein. The guide lines may be released  tween the top wall means 70
and the module 25  upon disconnection from the cleats on the  base 74 and
connected to the connector 90 tubular members, opening of the slot closure
means 79 may be other suitable equipment elements 63 on the guide posts and
then  arranged in axial alignment and providing moving the guide lines
laterally through the  a central structural core generally indicated
vertical slots 69 and 61 to release the lines. at 81, rigidly supporting
and interconnect- 30. from the base guide means 50. .        ing top wall
70 with base 74. A mandrel 95 It will be understood that in some in- means
80 axially extends above top wall stances the base guide means 50 may be
70 for connection with well operating equip- secured in the receptor
opening before the  ment which is lowered for association with base means
21 is lowered to its position.on  the modular assembly 24 and is shown with
35  the sea floor. The construction of the base  protection closure means
thereon.  100 guide means 50, as described above, permits   Guidance means
for the modular assem- the lowering and connection of the base  bly 24 is
provided by. a vertically disposed guide means to base means 21 in the
event cylindrical sleeve 82 provided at each end it is desired to occupy
another receptor open- of base frame members 76 and dimensionally 40  ing
22 with another type of modular arranged to be guided  over and to receive
105 assembly.                              guide posts 60. A second part
[err] carries Modular assemblies 23 and 24 are pre- safety mechanical tree
equipment for associ- assembled and fabricated on shore to per- ation with
the well and with production form  desired functions; in this example,
equipment thereabove on module part 74 45  modular assembly 23 (single'
module) in-  which may be automatically or remotely 110 dludes the
necessary equipment 'for a pro-  controlled. Each sleeve 82 has a
longitudin- duction control unit and modular assembly  ally extending slot
83 closed by suitable 24 (dual module) includes equipment for a 'gate means
84 for facilitating insertion and well-head assembly. Since each modular
removal of installing guide lines. 50  assembly includes common structural
ele-   Modular part [err] comprises frame mem- 115 ments and' the 'well '
operating' equipment ber [err] interconnected at their ends with associated
with each assembly may be  diagonal offset members 771 and with vertical
different because of the different uses an'd guide sleeves 821 which
receive guide posts functions of the modulator assembly for  60. Diagonal
members [err] carry connecting 55  brevity 'the structure of only one of
the  means 791 forming part of the rigid core 120 modular assemblies will
be described in  81. Modular part [err] provides a connection detail.
to the module base means 50 and permits Modular assembly 24, Figs. 1, 5 and
6  the pper module part 74 carrying automatic may comprise a top circular
wall means 70  and remote control equipment to be recover- 60' having a
depending peripheral flange 71 pro-  able as a separate module part vided
with a plurality of circumferentially   . Modular assembly 24 also includes
guid- spaced reinforcement ribs supporting  a  ance means for equipment
being received bottom  annular horizontal flange 73. A  vertically above
the modular. assembly.' In 



downwardly facing recess 73a is provided  this example top wall means 70 is
provided . 65 by top wall 70 and depending flange 71 for with triangular
shaped upstanding angularly 130    5                         1,576,897
5 spaced gussed walls 86 having downwardly  plates 86. Annular surface 90
is adapted to and radially outwardly inclined edges 87 to  provide a seat
fora subsea vehicle or capsule provide conical guiding surfaces. Similarly,
vertically guided onto the module assembly cylidrical top members 88
provided be   24. Such a vehicle or capsule has an 5  tween certain of the
gusset members 86  annular seal member for making a water- 70 are provided
with top edges lying in a trans-  tight, air-tight seal with the surface
90. The verse -plane inclined downwardly and out-  capsule may include
robot equipment to wardly from the center the he top wall at  work in
equipment carried by the module approximately- the same angle as the in-
24 through a cylindrical member 88. The 10   dined edges of the plates 86.
Thus, devices  capsule may be a pressurized vehicle en- 75 being lowered
for assembly with the modular  abling men to perform maintenance, inspec-
assembly 24 at the top wall: means 70 and  tion, and service on the module
24. provided with a conical funnel correspond-  Another modular assembly is
'similarly ing to the cone indicated by inclined edges  equipped as a
central control unit for one 15  will be readily guided into coaxial align-
or more modular assemblies associated with 80 ment with the modular
assembly.        the base frame means 21. Such a control Modular assembly
24 also includes on  modular assembly may receive electrical the top wall
70 a further guidance means, power from a remote source and be equipped
which includes a retractable vertically dis-  to provide suitable power
circuits of desired 20  posed guide 'post 91 which facilitates guid-
alternating current and direct current sys- 85: ance of a device onto the
modular assembly  tems, a hydraulic power generating system 24 by use of a
single guideline as described  with electrical power units, accumulators,
and claimed in co-pending Patent Appli-  reserve tanks, and distribution
system, and cation No. 1465/78.                     devices for receiving
control signals and 25   Initially, the modular assembly 24 is
transmitting such signals to the related 90 readily guided into position by
four guide-  equipment. lines which are connectedto the rigid base  '
Elongate side structures 25, Fig.' 7, are means 21- and which extend
through the  each ' a self-supporting, preassembled, re- guide base means
50 and through the cylin- movable unit which includes the necessary 30
drical guide members 82, 821 on the modular  equipment for operably
connecting with the 95 base means 74, [err] As seen in Fig. 1, the  module
assemblies 23, 24; fluid conducting guidelines pass outside of the
circumference  lines; power cables; a rail system for a sub- of top wall
means 70. The structure which  sea vehicle; and connecting means for the
forms the central post or core 81 of the  transverse pipe loop structure.
Preferably, 35   modular assembly and the, top wall means  each elongate
side structure is made of 100 70 provides means - for supporting selected
tubular members which may be provided mechanical, ' hydraulic, electrical
or other  with means for ballasting the tubular mem- equipment within
sealed housings supported  bers, if desired. beneath' the top wall or
associated with the    Each side structure 25  includes a plurality 40
central core member. The euipment assem-  of vertically spaced, parallel,
inboard mem- 105 bly'below top wall means 70 is arranged so  bers 95, 96
and 97 and similarly arranged that none of the equipment protrudes be-
transversely  spaced  therefrom' parallel, yond the cylinder formed by the
circular  vertically spaced, outboard side members 98, flange 71, nor
beyond columns 75.       99 and 100. Outboard and inboard members 45   It
will be understood' that a modular  are interconnected by ' plurality of
trans- 110 assembly' for use as a wellhead would be  versely extending
members 101 and 102 and suitably equipped and may include a female
diagonal bracing 'members 103 where neces- drilling connector supported by
the modular  sary. The top inboard and outboard mem- base [err] for
cooperation with a male mem-  bers 97. 100 define with the transverse mem-
ber carried by the base frame means 21, bers 102, a longitudinally
extending channel 115 a plurality of housing for hydraulic. elec-  wihin
which is received and supported and trical and' electronic units clustered
beneath  upwardly facing channel member 104. Clian- the top wall 70. a top
cylindrical member 88  nels 104 include along their inboard wall 105 for
reception of a sub-module, a plurality  openings 106 in spaced 'relation
and posi- 55  of accumulators for pressure fluid clustered  tioned opposite
a receptor opening 22 to 120 around the core or central post member  permit
the bending of a conduit or elec- of the modular assembly. and various
other  trical line towards a module or other equip- tools and instruments
adapted for mech-  ment positioned in' the receptor opening 22. anical
automatic or remote operation. A  In the example shown in Fig. 4.'such'an
60  top cylindrical member [err] may receive a  opening 106 may receive
therethrough a 125 



sub-module adapted to provide electrical transversely extending' portion of
a fluid and hydraulic control connections.      control line 107 which may
be equipped It should be noted that top wall means  with suitable valve
means 108 for con- 70 includes an 'upwardly facing annular  nection to one
of the module assemblies. 65  planar surface 90 outwardly of guide gusset
The fluid line 197 is capable of being turned 130    6
1,576,897 about is longitudinal axis which lies paral-      pipe loop means
26 which extends laterally lel to the channel 104 to permit convenient
or transverse across one end of the rigid positioning of the transverse or
laterally        base frame means 21. The pipe loop means extending portion
107 of the line. To further     26 provides a means for connecting fluid 5
facilitate connection of the fluid conducting     conducting lines on the
side structures 25 to   70 line 107 with a modular assembly, the top
flowlines or the seabed through a three- inboard tubular member 97 may be
pro-             dimensionally expandable and contractible vided with a
plurality of aligned sections 97a    pipe loop arrangement. In Fig. 8, loop
at the ends of which are provided weight          means 26 comprises a
support frame 125 10  supporting plugs or bridging gates 109. Each
including a pair of vertically spaced, paral-   75 gate may include a
cylinder having steel end      lel, transverse, tubular members 126, which
cores, the adjacent suctions 97a and cylin-       carry at adjacent
opposite ends a cylin- ders having "horizontal lap joints". Such
drical socket 127 supported by brackets gates may be removed so that the
line 107         128 and having a downwardly, outwardly 15  may be bent and
passed therethrough as  flaring cone 129 for guidane  reception of 80
indicated at 110. It will be noted that each the upstanding vertical guide
posts 42 on end of a section 97a is supported by vertical  the rigid base
means 21. The frame 125 also truts 111 nd that the gate 109 provides
includes spaced upstanding channel mem- access to the space between
adjacent struts  bers 130 connected at their bottom ends to 20  111 of
adjacent sections 97a.           a pairof vertically spaced longitudinally
ex- 85 Along the outboard members 98, 99 and  tending members 131, which
define there. 100 and in spaced, longitudinal relation may  between a
lonitudinally extending guide be provided vertical guide sockets 114 which
slot 132. cooperate with guide posts 41 provided on    Pipe loop means 26
includes a fluid 25  the base frame means 21. The side structure
conducting pipe 135 adapted to be con- 9 25 has a suitable width such that
when  nected to a seabed flowline on one side of assembled with the base
means 21 the outer  the rigid base frame means 21 and a pipe side frame
tubular members 98, 99 and  136 adapted to be connected to a seabed 100
will extend beyond the side members  flowline on the opposite side of the
seabed 30  30 of base frame means 21. Thus, the side  installations. Pipe
136 is bent to provide a 95 structures 25 provide protection for the
transversely extending portion 137 which rigid base frame means 21. Since
the side  lies in approximately the same plane as the structutures 25 are
removable from the rigid  end of .pipe 135 at its connection to the base
means 21, in the event of severe  flowline and which passes through the
guide 35' damage to the side structures 25, they may  slots 132. At the
opposite side of the 100 be 'raised to the surface for repairs and  seabed
installation, the pipe portion 137 then reassembled with the trigid base
frame  is bent upwardly in a vertical plane to pro- means 21.
vide a generally U portion 138, which may At one end of each side structure
25, the  be connected by suitable coupling means 40  outboard side tubular
members 98 and 99  139 to a T fitting 140, which provides fluid 105 may be
ended in spaced relation to stub  communication through an automatic con-
sections of said members at the very end  nector 144 to a fluid conducting
line 142 of the side structures to provide -an opening  on the side
structure 25. At the other end 116. The topmost outboard side member  of
the T fitting 140, there may be provided 45  100 is provided with a section
117 above  a manually operable valve 142 which may 110 said opening, the
section 117 being carried  be connected to a transversely- extending by a
pair of spaced support arms 118 having  pipe portion 143 which extends
between the a pivotally mounted connection at 119 to a  vertical members
130 and may be connected central frame member of the side structure.  to a
motor driven remotely actuated valve 50  The hinged arm support for the
section 117  144 at the opposite side of the pipe loop 26 115 permits the
section to be swung upwardly    The pipe 136 follows a similar configura-
and away from the line of the external flow-  tion in forming the pipe loop
means 26. line 120, Fig. 1. The opening 116 and the  Pipe 136 may be bent
to provide a trans- hinging of the side member section 117  verse portion
146 which extends trans- 55 upwardly facilitates the making of a con
versely through the guide slots 132 and 120 nection of a seabed flowline to
the subsea  then is bent upwardly to provide a U por- installation as later
described.  tion 147 lying in a vertical plane and which 



The side structures 25 may also be pro-  has a suitable connection 148 to a
T fitting vided with securement meants in the form  149 to provide
connection through an auto- 60  of U-bolts 122 for securement of the end
matic connector 141 to a fluid conducting 125 of side structure 25 to a
transverse member line 150, Fig. 1, carried by the side struc- 32 on the
rigid base frame means 21.    ture 25. At the end of the subsea
installation at   In the arrangement of the pipe loops 135, which the
openings 116 are provided in the  137. 138 and 136, 146 and 147, it will be
65  side structures 25, there may be provided a  readily apparent that
expansion and con- 130    7                            1,576,897
7 traction of the pipe will be accomodated     In general, fluid connecting
means 27 in a three dimensional direction, that is,   comprises a
longitudinally extending funnel, laterally, vertically and longitudinally
rela-  like connector 155 having its axis hori- tive to the end of the
subsea installation. It zontal and provided with a suitable con- 5   will
be understood that the liquid conducted  nection 156 to end transverse
member 32  70 in the pipes 135 and 136 may be of quite     of the bass
frame means 21. In this example different characteristics. For example,
fluid  funnel 155 carries on top of its cylindrical conduct in pipe 135 may
be a hydrocarbon       portion a pulley block 157 to assist in guid- fluid
being pumped under high pressure         ing the end of a fluid connector
158 into the 10   and at a certain temperature. Fluid con-       funnel.
Connector 158 may be secured in    75 ducted in pipe 13 may be a gas and
may be      the funnel by suitable means. of a quite different temperature.
Thus, the    A releasable connector unit 159 provided pipe loop loop means
26 provides a unique,     with spaced guide tubes 160 may be vertic-
symmetrical construction for handling fluids   ally lowered onto guide
posts 43 provided 15   of different characteristics and for providing on
the rigid base means 21. Connector unit  80 three-dimensional yieldability
to compensate   159 may include and carry adjacent its for expansion and.
contraction of the pip   bottom a means 161 for connecting to the Pipe loop
means 26 also provides desired  connector 158. The connecting means is
flexability and yieldability when making a  made in a vertical mode. The
connector 20  connection to a subsea flowline which ex- 158 and its
attached line 162 may provide 85 tends along the side of the rigid base
means  hydraulic pressure actuating fluid or other and partially beneath
the side structure 25  pressure fluid through unit 159 to suitable for
connecting the subsea installation to a  pipes or hoses located on the side
structures remote station. 'When making such a con- 25 and the rigid base
means 21 for fluid 25  nection between the pipe loop means 26  connection
to equipment carried thereby 90 and such a flowline, the section 117 of the
and by modular assemblies 23 and 24 for outboard top side member 100 may be
operation of such equipment. It will be moved by the hinge arms 118 to an
upward  understood that the longitudinally extending position where opening
116 is open at the  side structures provide convenient means 30  top for
reception of a pipe connecting de- for distribution of such fluid
conducting 95 vice schematically indicated at 152, Fig. 9. hoses and pipes.
The connecting device 152 may be lowered    Snaced from fluid connecting
means 27 and guided vertically through the opening  at the same end of the
installation is an 116 and over an extension of the seabed  electrical
power unit generally indicated at 35  flowline. Connector 152 is equipped
with a  28. As described above, rigid base means 21 100 cutting member 153
which will then cut the includes a pair of upstanding guide posts flowline
at a location near one end of open-  44 at said end, said guide posts 44
being ing 116. After cutting, the connector device  adapted to receive a
power unit or module 152 is adapted to lower a precut pipe section  28
which is provided with guide sockets 166 40  154 which will span the
distance between  for reception of posts 44 in a vertical mode. 105 the cut
end of the subsea flowline and the  'Connected to the electrical power unit
28 end of a pipe, such as 135 or 136, of the pipe  may be a suitable cable
165, which may loop 26. Upon lowering of the precut pipe  extend to a
remote power source. The elec- into position; that is, coaxial alignment
with  trical power unit 28 may comprise any 45  the subset flowline and
pipe. 136, the pipe  desired electrical equipment for providing 110
connection device 152 couple the ends of  AC or DC current and for
distribution of the precut pipe to the cut flowline and to  such electrical
power to the modules 23 and the pipe 136. 'It will be apparent that in the
24 by cables along the side structures 21 marking of such a pipe connection
that the  or along the rigid base means 21. 50 sea floor flowline will not
be readily longi-   The subsea station or installation 20 des- 115
ludinally or axially displaced because of its  cribed above and its
construction includes length and possible partial burial in the sea  many
advantages. The base means 21 pro- floor. The end of pine 136 of the pine
loop  vides a permanent structure or foundation '26 is readily laterally
yieldable in the slot upon which varies modules and units of 



55  132 and the 90 bending of pipe 136 between different types of
construction can be readily 120 slot 132 and its free end, pipe 1:36 is
readily  supported by installation and guidance in a and conenviently
longitudinally axially dis- substantially vertical. -mode. The modular
placed to couple pipe 136 to precut pipe  assemblies 23 and 24 and other
modular section 154.                             assemblies to occupy the
receptor openings 60    Means 27 for connecting a fluid conduct-  22 may be
readily guided by one or  ore 125 ing line to the subsea installation 20 is
illus-  guide lines to their operating position on trated at the end of the
installation opposite  the base frame means 21. The elongated side from the
pine loop means 26. Fluid connect-  structures 25 are assembled with the
base ing means 27 is described and claimed in a  means 21 in a vertical
mode and such side 65 co-pending Patent Application No. 4472/78.
structures are positioned on the base means 130    8
1,576,897                                             8 21 so that they
overhang the sides of the     a linear arrangement of wells in several rows
base means in order to provide prtection      or columns, or by the
arrangement of such to the permanent base means 21. The side      stations
in a polygonal arrangement having structures 25 are adapted to provide a
two, three or more stations arranged in any 5  longitudinally extending
upwardly facing      selected pattern depending upon the con-     70
channel or recess in which may be laid pres-  figuration and
characteristics of the sea floor sure fluid lines and electrical power
lines,  and the location and positioning of subsea fluid conducting lines
and other means which  wells. may be used for operation and control of
In Figs. 13-19, there is shown a method 10 equipment carried by the modular
assemblies   of installing and lowering to the sea bottom   75 23 and 24.
The side structures 25 are so      a rigid base template means 21 as
described constructed and arranged that the top in-     above. In Fig. 13,
a drilling ship 180 is shown board and outboard rails thereof are sup-
with a smaller work boat 181 laying along- ported for use as a track for a
subsea vehicle  side the forward portion of the ship and 15 or capsule
which may readily move from        with the stern of the work boar lying
ap-    80 one modular assembly to another or to         proximately
opposite a drilling rig 182. In equipment thereon or remote manipulation
Figs. 14-17 are shown a sequence of steps and service of such equipment.
for lowering the template 21 to the sea An important advantage of the
installation    floor. In fig. 14, template 21, at its forward 20 is the
provision of the precisely located, fixed  end with respect to work boat
181, is pro- or controlled connection points for equip-    vided with a
connection 183 to a winch line ment with the base means and with the
184. Winch line 184 extends aft from con- module assemblies and
particularly the        nection 183 to sheave block 185 adjacent 25 points
of connection of fluid conducting      the stern of work boat 181. Winch
line 184 are predetermined , built into the assembly   extends around the
sheave block and then     90 arrangement of the base means, side struc-
186. The arrangement of the winch line tures, pipe loop means, and in the
relation   184, sheave block 185, winch means 186 if the module assemblies
to equipment         is provided on each side of the template 21. 30
associated therewith. Thus, initial instal-   the drilling rig 182 carries
a supply of     95 lation assembly, maintenance, or workover     drill
pipe, one section of which is indicated operations by operations or by
remove con-    at 188; and the end of such drill pipe may trol are
facilitated and enhanced.            be provided with a connection 198 to
flexible It should also be noted that the support      cable 190 connected
at their other ends to 35 of flowlines alongside the rigid base means   the
template to provide a sling for the      100 provides a protected and a
convenient means   template 21. for connecting such flowlines to the pipe
As the winch line 184 is drawn onto loop means 26 at one end of the
installation  winch means 186, the winch line will pull The pipe loop means
26 at one end of the      the template 21 toward the stern of the 40
installation. The pipe loop means 26 pro-     work boat 181 and move the
template 21   105 vides communication to either or both sides   over the
stern as shown in Fig. 15. It will of the subsea installation and provides
means be understood that the tubular construc- for carrying manifold fluid
from various      tion of the template 21 permits suitable modular
assemblies on the installation. In    ballasting of the template,if
required. For 45 this example, if one side structure is re-    this purpose
the tubular members of the    110 moved, the other side structure supports
template are provided with fluid intercom- control means sufficient to
operate the       munication and suitable inlet and outlet modular
assemblies. The valving and auto-     valves for water and air. matic
connector arrangement on the pipe       As shown in Fig. 15, the winch
means 50 loop means permits isolating and operating    186 pulls the
template over the stern until   115 from one side structure while the other
is    it is partially in the water with the sling line removed. It will be
understood that the       190 connected thereto. Such movement is 



power control means for operating the         controlled or restrained by
second winch modules includes a main power system and      means 91 having
a winch cable 192 con- 55 a back-up power system which will permit
nected to template 21 at 183. continuance of operation of several module
In Fig. 16 the template is illustrated as assemblies during shut down of
one or more    hanging vertically in the water just beyond module
assemblies.                      the stern of the work boat and with the In
the above description  a single subsea  sling lines connected thereto. In
this vertical 60  installation or station is shown. The inven-  position.
of template. 21, the second winch 125 tion contemplates that a plurality of
such  means may take all of the strain of the subsea stations may be
installed on the sea  template load to permit the sheave lines bottom in
any selected arrangement as, for  184 to be detached from template 21. From
example, in a line whereby five and more  this vertical position of the
template, base 65 receptor openings 22 may be loated above  means 21, the
sling lines may be retracted 130    9
1,576,897                                     9 so that the template 21 may
lie horizontally  receptor opening in said base frame; below the surface of
the water and below the    said module assembly having well oper- opening
in the drill ship through which the  ating means for connection to well
operating drill pipe and sling extend. While the tem-  components by
relative vertical movement, 5  plate is fully supported from the drill pipe
said side and transverse members at ends 70 sling and drill ship, the
restraint cable 192  of said base frame having vertically dis- may be
released from its connection at 183  posed guide means for connection by
rela- by suitable automatic means. In this position  tive vertical movement
to well operating of the template below the drill pipe of the  components;
*     10  derrick, the drill pipe may be lowered and    and  control means
for said  module 75 brought into engagement with and fixed to  assembly
adapted to be supported from said a keying member 194, which is received
base frame and to be releasably inter- within an adaptor means 195 fixed to
and  connectable with said module assembly. carried by template 21 at the
central con-    2. An installation as claimed in claim 15  ductor pipe 31.
The adaptor means 195 in-  I wherein said unitary module assembly 80 cludes
vertically extending key slots 196  includes a top wall spaced above said
base for reception of vertically extending key  guide unit, said top wall
including means elements 197 on the keying member 194.    for entrapment of
lighter than  water As the template 21 is lowered into the  pollutants, and
means beneath the top wall 20  water, the drill pipe may be equipped with
for detecting the presence of said pollutants. 85 a suitable vertical slip
joint means 199 to re-   3. An installation according to claim I duce and
minimize motion transmitted from   or 2, wherein said base guide unit
includes the drill ship to the template 21.       a guide post, a
longitudinal slot in the guide The template is then lowered to the sea
post, and means for releasably confining 25  bottom by the drill pipe and
is held in hori-  a guide line in the slot.         90 zontal position by
the sling lines 190. As    4. An installation as claimed in claim the
tempelate approaches the sea bottom. it  1, 2, or 3 including an elongated
removable is desirable that the longitudinal axis of the  side structure
extending along and extend- temperature be oriented in a certain posi-  ing
laterally beyond at least one side of 30  tion depending upon the
configuration of  said base frame and releasably connected 95 the sea
bottom and the direction from which  thereto, said elongated side structure
carry- the sea floor flowlines approach the subsea  ing one or more lines
for conducting fluid; installation. The attitude or orientation of  and
means for connecting the fluid conduct- the template is sensed by an
attitude con-  ing lines on said elongated side structure to 35  trol
device 200 which transmits the position  said module assembly.
100 of the template to the drill ship. Angular or   5. An installation as
claimed in claim azimuth orientation of the base means may  4 wherein at
least one of said elongated be controlled by the application of torque
side structures includes longitudinally ex- forces to the drill pipe
through the rotary  tending outboard side rails having pivotally 40  table
on the drill ship in order to orient mounted side rail sections for
movement 105. the template base means into a selected  to a depending
position to facilitate main- position on the seabed.
tenance and repair of flowlines alongside said base frame means. WHAT WE
CLAIM  IS: -                     6. An installation as claimed in claim 45
5, including means on said base frame 110 1. A subsea installation for
assembly and  means for supporting an end portion of a *        use in
virtually any depth of water, corm-  flowline laid on the sea bottom in a
position prising in combination:                  adjacent said pivotally
mounted side rail an elongate rigid base frame adapted to  section for such
maintenance and repair. 



50  be permanently placed on the sea floor and    7. An installation as
claimed in claim 115 including longitudinal side members and  4. 5 or 6,
wherein said elongated removable transverse members defining with said side
side structure includes parallel inboard and members a plurality of framed
receptor  outboard members adapted to serve as guide openings,
rails for a subsea capsule, said inboard mem- 55    a conductor pipe
centrally located in  ber having releasable sections to provide 120 each
opening and connected to said side  openings for passage therethrough of a
and transverse members;                  portion of a fluid line in a
manner for a base guide unit receivable in one of  vertical coupling of
said fluid line to said said receptor openings in coaxial alignment module.
60  with said conductor pipe located in said one    8. An installation as
claimed in claim 125 receptor opening;                        1, 2 or 3
including an elongated side struc- a removable unitary module assembly
ture extending along each side of the rigid movable vertically into
cooperation with  base frame and secured thereon, each elon- said base
guide unit for aligning and register-  gated side structure having
releasable con- 65  ing said module assembly with said one  nections to
said module assembly for con- 130    9
1,576,897                             9 so that the template 21 may lie
horizontally  receptor opening in said base frame; below the surface of the
water and below the    said module assembly having well oper- opening in
the drill ship through which the  ating means for connection to well
operating drill pipe and sling extend. While the term-  components by
relative vertical movement; 5  plate is fully supported from the drill pipe
said side and transverse members at ends 70 sling and drill ship, the
restraint cable 192  of said base frame having vertically dis- may be
released from its connection at 183  posed guide means for connection by
rela- by suitable automatic means. In this position  tive vertical movement
to well operating of the template below the drill pipe of the  components;
10  derrick, the drill pipe may be lowered and    and  control means for
said module 75 brought into engagement with and fixed to  assembly adapted
to be supported from said a keying member 194, which is received  base
frame and to be releasably inter- within an adaptor means 195 fixed to and
connectable with said module assembly.. carried by template 21 at the
central con-    2. An installation as claimed in claim 15  ductor pipe 31.
The adaptor means 195 in-  I wherein said unitary module assembly 80 cludes
vertically extending key slots 196  includes a top wall spaced above said
base for' reception of vertically extending key  guide unit, said top wall
including means elements 197 on the keying member 194.    for entrapment of
lighter than  water As the template 21 is lowered into the  pollutants, and
means beneath the top wall 26  water, the drill pipe may be equipped with
for detecting the presence of said pollutants. 85 a suitable vertical slip
joint means 199 to re-    3. An installation according to claim 1 duce and
minimize motion transmitted from or 2, wherein said base guide unit
includes the. drill ship to the template 21.     a guide post, a
longitudinal slot in the guide The template is then lowered to the sea
post, and means for releasably confining 25  bottom by the drill pipe and
is held in hori-  a guide line in the slot.         90 zontal position by
the sling lines 190. As    4. An installation as claimed in claim the
tempelate approaches the sea bottom, it  1, 2, or 3 including an elongated
removable is desirable that the longitudinal axis of the  side structure
extending along and extend- temperature be oriented in a certain posi-  ing
laterally beyond at least one side of 30  tion depending upon the
configuration of said base frame and releasably connected 95 the sea bottom
and the direction from which  thereto, said elongated side structure carry-
the sea floor flowlines approach the subsea  ing one or more lines for
conducting fluid; installation. The attitude or orientation of  and means
for connecting the fluid conduct- the template is sensed by an attitude
con-  ing lines on said elongated side structure to 35  trol device 200
which transmits the position  said module assembly.            100 of the
template to the drill ship. Angular or   5. An installation as claimed in
claim azimuth orientation of the base means may  4 wherein at least one of
said elongated be controlled by the application of torque  side structures
includes longitudinally ex- forces to the drill pipe through the rotary
tending outboard side rails having pivotally 40  table on the drill ship in
order to orient  mounted side rail sections for movement 105. the template
base means into a selected  to a depending position- to facilitate main-
position on the seabed.                 tenance and repair of flowlines
alongside said base frame means. WHAT WE CLAIM  IS: -
6. An installation as claimed in claim 45
5, including means on said base frame 110 1. A subsea installation for
assembly and  means for supporting an end portion of a 



use in virtually any depth of water, com   flowline laid on the sea bottom
in a position prising in combination:                  adjacent said
pivotally mounted side rail an elongate rigid base frame adapted to
section for such maintenance and repair. 50  be permanently placed on the
sea floor and    7. An installation as claimed in claim 115 including
longitudinal side members and  4, 5 or 6, wherein said elongated removable
transverse members defining with said side  side structure includes
parallel inboard and members a plurality of framed receptor  outboard
members adapted to serve as guide openings,
rails for a subsea capsule, said inboard mem- 55    a conductor pipe
centrally located in  ber having releasable sections to provide 120 each
opening and connected to said side  openings for passage therethrough of a
and transverse members;                 portion of a fluid line in a manner
for a base guide unit receivable in one of  vertical coupling of said fluid
line to said said receptor openings in coaxial alignment module. 60  with
said conductor pipe located in said one    8. An installation as claimed in
claim 125 receptor opening;  1, 2 or 3 including an elongated side struc- a
removable unitary module assembly  ture extending along each side of the
rigid movable vertically into cooperation with  base frame and secured
thereon, each elon- said base guide unit for aligning and register-  gated
side structure having releasable con- 65  ing said module assembly with
said' one  nections to said module assembly for con- 130    10
1,576,897                                             10 ducting fluid to
and from  said module    16. A method as claimed in claim  15. assembly.
w herein the base guide unit is lowered into 9. An installation as claimed
in claim  registration with said one receptor opening 8 wherein each of
said elongated side struc-  of the base frame placed on the sea bed and 5
tures 'includes fluid conducting lines; and  is secured to the base frame.
70 transversely disposed pipe loop means re-    17. A method as claimed in
claim 15 or leasably supported on said base frame means  16, wherein said
base frame is lowered from 'and having fluid interconnection with fluid  a
work boat. positioned alongside a drill lipes on said elongated side
structure and  ship with an end of said frame opposite a 10  flowlines to.
stations remote 'therefrom.  drilling derrick on the drill ship, the frame
75 10. An installation as claimed in claim  being lowered by connecting
lines from said 8 or 9, including means on said rigid base  drill derrick
to opposite ends of said frame frame for supporting a flowline for connec-
means, the  lines extending through an open- tion to ends of said
transversely,disposed  ing in the drill ship beneath the drilling 15  loop
means.                           derrick; providing first winch means on
said  80 11. An instllation as claimed in any  work boat having winch lines
connected to one of claims I to ,10 wherein said unitary  ah adjacent end
of said frame means through module assembly includes a module base  a
sheave means carried by said work boat cooperable with said base guide
unit; a top  adjacent the opposite end of said base frame; circular wall;.
and a' plurality of spaced, providing a second winch means on said  85
peripherally 'disposed columns interconnect-  work boat having a winch line
connected' to ing the module base and the module top, wall  the adjacent
end of said frame for restrain- adapted to protect equipment carried by
ing said frame; operating the first winch said module assembly.
means to move said frame over the stern 25   .12. An installation as
claimed in claim  of the work boat; lowering the frame 90 11. including
equipment means carried by  vertically in the water until the derrick lines
said module beneath said top wall and with-  are drawn 'taut to. position
the base frame in said columns whereby: said equipment  horiontally in the
water releasing thewinch means is protected and shielded...       line from
said second winch means from   .. 30    13. An installation as claimed in
any  said frame; and lowering the base frame 95 one of claims 1 to 12
wherein said unitary  in horizontal position by drill pipe. module assembly
includes a circular top    18. A method as claimed in 'claim  17. wall
spaced above said base frame means;  wherein the angular position of the
frame and guidance means including edge means  means is controlled through
said drill pipe 35  lying in the surface of a cone generated  during
lowering of the frame.       100 about the vertical axis of said module
19. A method as claimed in claim 17 or assembly for guiding' a sea vehicle
into  18' including providing means. on the drill aligned  relationship
with  said  module  pipe for sensing the angular orientation of assembly.
the frame means. 40   14. An installation as claimed in claim    20. A
method of' assembling, installing, 105' 13 wherein said top wall. includes
a planar  maintaining and operating a subsea instal- too circumferential
surface' for cooperation  lation substantially as herein described with
with a seal means on said sea vehicle.     reference to the accompanying
drawings. 



15. A method of assembling and instal-   21. A subsea installation
substantially as 45  ling a subsea installation as claimed in claim  herein
described with reference to the accom- 110 I comprising the steps of      :
panying drawings. lowering, and placing on a seabed the base  - 22. A
method of assembling and instal- frame having the 'plurality of receptor
ling a subsea installation as claimed in claim openings;
1., comprising the steps of lowering and lowering.the module assembly onto
the  placing on a seabed the base frame having 115 base guide unit received
in one of the  the plurality of receptor openings and spaced receptor
openings of said frame and releas-  connector means for certain equipment
to ably interconnecting said module assembly  be lowered thereafter;
lowering the base with said base guide unit;               guide unit,
having a guide line to said base 55  lowering and releasably connecting to
said  frame, and releasably securing said unit 120 base frame two
elongated, side structures  thereto; lowering the module assembly pre-
each' extending along one side of 'the base  assembled at the surface onto
said guide frame to provide side structures on oppo-  unit and releasably
connecting said module site sides of said module assembly;    assembly
thereto; lowering and releasably 60  releasably interconnecting fluid
conduct-  connecting to said base frame two elon-       125 ing means on
said side structures to said  gated side structure extending along either
module assembly;              side of the base frame to provide side struc-
interconnecting  adjacent ends of said  tures on opposite sides of said
modise elongated side structures at one end of said  assembly; releasably
interconnetcing fluid 65 base frame. -'
conducting means on said side structures to 130    11
1,576,897                                    11 said module assembly;
lowering and releas-  sling lines from said workboat to opposite 25 ably
interconnecting' transversely disposed  ends of the base frame; lowering
said base pipe loop means to cooperably associated  frame vertically in the
water by winch lines connector means at one end of said base  until said
sling lines are drawn taut to 5  frame; and interconnecting said pipe loop
position said base frame horizontally in the means with said fluid
conducting means.    water; releasing said winch lines from said 30 23. A
method as claimed in claim 22, base frame; and lowering said base means
including the step of interconnecting sea  in horizontal position by drill
pipe. flow lines to said pipe loop means.       27. A method as claimed in
claim 26, 10   24. A method as claimed in claim 22  including the step of
orienting the frame or 23, including the step of lowering and  means with
respect to a selected azimuth.   35 interconnecting to the base frame at
said    28. A method as claimed in any one of other end pressure fluid
supply means for  claims 22 to 27 wherein the module assem- equipment on
said module assembly.       bly, elongated side structures, fluid conduct-
15   25. A method as claimed in claim 22,  ing means, pipe loop means,
pressure fluid 23 or 24, including the step of lowering and  actuating
means, and electrical actuating 40 interconnecting at said other end
electrical  means, are assembled by relative vertical power supply  means
for said  module  movement. assembly. 20    26. A method as claimed in any
one of        A. A. THORNTON & CO., claims 22 to 25, wherein the base frame
Chartered Patent Agents, is lowered and placed on the seabed by
Northumberland House, positioning said base frame alongside a
303/306 High Holborn, drill ship and on a workboat; connecting
London, WC1V 7LE. Printed for Her Majesty's Stationery Office by Burgess &
Son (Abingdon), Ltd.-1980. Published at The Patent Office, 25 Southampton
Buildings, London, WCZA 1AY, from which copies may be obtained.    


