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supplying a gas to said chambers to provide each of said chambers with a
preselected amount of The present invention relates to a flotation riser
buoyancy, characterised in that a tubular string which extends from a
subsea location to a floating  extends through the central bore of said
series of platform and is provided with a flotation structure    5
housings and has an external diameter slightly and flotation system which
allows full control of the  smaller than the internal diameter of said
central buoyancy of the riser. In such risers it is often   bore so that
said tubular string extends in a free- necessary because of severe weather
to move the     standing manner through said housings without di- floating
platform and thus, the riser must be dis-  rect connection thereto whereby
said string can be connected from the floating platform  at a level  10
maintained in a substantially upright condition by below the water surface
so as not to present a      controlling the buoyancy of said chambers.
hazard to shipping and the riser should have suffi-     According to
another aspect of the present cient buoyancy to be free-standing against
water    invention there is provided a method of providing currents so that
it is not destroyed by excessive    an emergency deballasting system for a
flotation angular motion while disconnected from the plat-  15  riser
having a plurality of flotation chambers includ- form. The time necessary
to release a riser and      ing the step of supplying gas to a plurality of
the cause it to be buoyant is limited in emergency       lower of said
flotation chambers, and characterised conditions. To supply the air
necessary to allow the  by retaining gas in said lower chambers as an riser
to have sufficient buoyancy when it is discov-  emergency source of
deballasting gas, and re- ered from the floating platform it is either
neces-   20   motely releasing gas from said lower chambers sary to have a
high capacity air compressor or a     into the chambers above them  to
deballast the smaller compressor with large capacity storage       chambers
under emergency conditions and provide tanks on the floating platform.
Neither of these     sufficient buoyancy to maintain said flotation riser
alternatives is totally acceptable since space and   in a substantially
upright position above its connec- weight at the platform are at a premium
and the   25  tion to a subsea well head when its upper end is high cost of
a high capacity air compressor.        free of all connections. In such
risers it has been proposed previously       One form of. the present
invention includes a to provide a riser and to surround the riser with a
plurality of annular chambers surrounding a free- series of chambers with
the riser forming the inte-  standing riser with suitable means for
controlling rior of the chamber. An example of this prior art  30  the
amount of air and water in each chamber and structure is the B. J. Watkins
U.S. Patent No.       also including a means for providing an emergency
3,858,401. This patent discloses the riser flotation  supply of air for
rendering the riser. sufficiently chambers surrounding the riser and a
float control   buoyant so that it is free-standing and does not to control
the amount of water and gas in each       have to be charged during the
emergency from the chamber and thereby control the buoyancy of each   35
floating structure. This improved flotation riser has chamber. A similar
arrangement is disclosed in US-   application to both drilling and
production risers. A-3992889. The W. J. Hayes et al U.S. Patent No.     The
improved riser includes a plurality of annular 3,330,340 discloses another
buoyancy structure for    housings interconnected to form  a plurality of a
marine conductor which includes sleeves extend-    buoyancy chambers
surrounding an open central ing across the individual flotation chambers
and   40  bore, the lower of said housings being connected through which
small diameter pipe strings can be     to a subsea wellhead and the upper
being sup- contained and be freely insertable. U.S. Patent      ported from
a floating structure, a tubular riser Nos. 3,354,951 and 3,522,709 disclose
other types    extends through the open central bore of said of prior art
buoyant marine conductors or risers. A  plurality of chambers, a plurality
of flanges are further Prior art arrangement is disclosed in US-A-   45
secured and extend outwardly from said annular 4422801. This makes use of
semi-circular buoy-       housings with a plurality of openings through the
ancy canisters which are secured to support tubes    flanges to receive
free-standing tubular strings ex- which in turn are secured to flanges on
the riser  . tending from the subsea wellhead to the upper of sections. It
also discloses the pre-characterising  the annular chambers, means for
supplying air to part of claim 7.                                50  the
chambers, means for controlling the amount of According to one aspect of
the present inven-    air in each chamber to maintain the desired amount
tion there is provided a flotation riser comprising a  of buoyancy, a
reserve air storage in the lower series of annular housings which are
intercon-       group of the annular chambers and means for nected to form
a plurality of buoyancy chambers     releasing the reserve air through a
cascading sys- surrounding an open central bore, means for con-   55  tem
to provide sufficient buoyancy to render the necting the lower of said
housings to a subsea       riser and flotation system self-standing.
location, means for supporting the upper of said        The invention will
be described now by way of housings from a floating structure, and means
for   example only, with particular reference to the ac- 
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drawings. In the drawings:                   Thus when flotation riser 10
is installed, it ex- Figure 1 is an elevation view of a subsea       tends
from subsea location 14to the position under template serviced by a
floating platform and with  floating platform 12 with tubular strings 42
and riser the improved flotation riser extending from the sub-  24 being
free-standing. Free-standing is meant that sea template or riser base
location to the floating    5   strings 42 and riser 24 are small enough to
pass platform.                                           through the
openings in flanges 38 and 40 and Figure 2 is a detailed sectional view
taken      through central bore 26 in housings 22. With air in along line
2-2 in Figure 3 of one of the improved   chambers 36, adjustable as
hereinafter set forth, annular flotation structures having its intermediate
each chamber 36 provides a desired amount of portion broken away and
showing the free-standing   10  buoyancy to flotation riser 10 which is
used to riser extending through its central bore.           control the
position of riser 24 and strings 42. Figure 3 is a transverse sectional
view to clear-  Thus, when the riser 10 is inclined from the vertical ly
illustrate the free-standing tubular strings carried  the buoyancy of
chambers 36 exerts a force on by the annular flotation chamber flanges.
riser 24 and strings 42 to return them to a vertical Figure 4 is a
schematic illustration of the flota-   15  position. tion control system of
the present invention.           As explained above one of the primary
objects Figure 5 is another schematic illustration of the  of the present
invention is to provide an air reser- self-contained air reservoir and
reserve buoyancy   voir which can deballast the flotation riser 10 suffi-
system in its fully charged condition.              ciently to ensure that
it can be free-standing Figure 6 is another schematic illustration of the
20  against currents whenever conditions require that reserve buoyancy
system in operation.               the floating platform be moved without
disconnect- A flotation riser 10 is illustrated in Figure 1  ing the riser
from  its subsea connection. The extending between floating platform 12 to
subsea     present invention provides this deballasting struc- location or
template 14 which is illustrated as cen-  ture and method as hereinafter
set forth. This struc- tral subsea collecting site which serves several  25
ture and method are schematically illustrated in sites, such as subsea
wellhead 16 which is illus-    FIGURES 4 through 6. trated to be connected
to the central location 14 by    In FIGURE 4, the lower end of flotation
riser 10 several subsea flowlines 18. Platform 12 includes   is shown with
the omission of riser 24 and tubing suitable means 20 for exerting a
tension on the      string, 42 and annular chambers 36 being shown upper
end of flotation riser 10. Flotation riser 10   30  as cylindrical chambers
44. Lower chamber 44a is includes a series of annular housings 22 through
illustrated as being the chamber immediately which riser 24 extends.
above the connection of flotation riser 10 to subsea Riser 10 is more
clearly illustrated in Figures 2  location 14. The chambers above chamber
44a are and 3. Annular housings 22 includes central bore    identified by
the numerals 44 and the letters "b" 26 through which riser 24 is inserted
and extends   35  through "f" in ascending order. Chambers 44 are in
free-standing relationship to housings 22. An-   served by gas manifold 46
which connects into nular housing 22 is watertight except as hereinafter
each chamber individually through valves 48 which described with respect to
the flotation system.      preferably is controlled by the level of water
in its Housing 22 includes inner annular shell 28, outer    chamber. Main
valve 50 controls flow of gas to annular shell 30, lower annular flange 32
secured to  40   manifold 46. Additionally, line 52 connects into shells 28
and 30, upper annular flange 33 secured    chamber 44a and is controlled by
valve 54. Line 52 to the upper end of outer shell 30 and upper
functions as the supply line to the deballasting annular dome 34 which is
sealed to shells 28 and     system including chambers 44a, 44b and 44c to-
30 to form annular flotation chamber 36. Suitable    gether with manifold
56 connecting through check fasteners (not shown) are used to connect upper
45  valves 58a and 58b into the upper end of cham- flanges 33 to lower
flanges 32 in the next higher    bers 44a and 44b and remote controlled
shut-off housing 22 to thereby interconnect the series of     valve 60 into
the upper end of chamber 44c. While housings 22. Flanges 38 and 40 are
secured to the    only two of chambers 44 are shown in the drawings upper
and lower portions of outer shell 30. Each of  as forming the reservoir
portion of the deballasting flanges 38 and 40 are provided with openings 41
so  system either additional or fewer chambers may be through which
free-standing tubing strings 42 are    used so long as sufficient
deballasting gas is pro- inserted and extend. Vent holes 29 are provided in
vided to render flotation riser 10 free-standing shell 30 for expelling or
introducing water and to  when it is disconnected from floating platform
12. ensure that chambers 36 are not over-pressured          FIGURE 5
illustrates the condition of the debal- 



either externally or internally. As best seen in FIG-   55  lasting system
and the chambers thereabove dur- URE 2, syntatic foam modules 43 with
tubing open-   ing normal operations. Chambers 44a and 44b ings therein are
installed around shell 30 between  have been charged through line 52 and
valve 60 is flanges 38 and 40.                                  closed to
confine the gas charge in chambers 44a 3    5                 EP 0 200 308
B1                    6 d and 44b. The other chambers are shown to include
has an external diameter slightly smaller than both water and gas with the
water level control        the internal diameter of said central bore so
functioning to control the buoyancy of flotation riser  that said tubular
string (24) extends in a free- 10 by controlling the amount of water and
gas in       standing manner through said housings without each of the
chambers in a manner known in the art.   5  direct connection thereto
whereby said string Cascading ducts 62 are positioned in each of the
can be maintained in a substantially upright chambers to extend from the
lower portion of the       condition by controlling the buoyancy of said
chamber into the lower portion of the next higher      chambers. chamber.
No duct 62 is provided between the upper of the reservoir chambers (chamber
44b in  10  2. A flotation riser according to claim 1 charac- the drawings)
to the chamber immediately above         terised by including a flange (38,
40) secured such chamber 44b (chamber 44c).                       to and
extending outward from each of said When the deballasting system  is to be
op-         plurality of said housings (22), each of said erated, valve 60
is remotely opened to release the    flanges having a plurality of openings
(41) deballasting gas through manifold 56 from cham-   15  therethrough, a
plurality of free-standing tubu- bers 44a and 44b. This gas flows into the
upper        lar strings (42) positioned in said openings to portion of
chamber 44c and forces the water out of     extend from said subsea
wellhead to the upper chamber 44c through duct 62c and into chamber
one of said housings. 44d. The system proceeds in the cascading of gas into
the next higher chamber until the gas is com-  20  3  A flotation riser
according to claim 1, charac- pletely utilized to provide the necessary
free-stand-  terised by including a gas supply line (52) ing buoyancy. This
system functions without in-        connected into the lower of said
annular hous- terruption once valve 60 has been opened and can      ings to
supply gas to said chamber within said be completed while the upper end of
flotation riser   lower annular housing, means (62) for conduct- 10 is
being disconnected from floating platform 12.  25  ing gas from said lower
chamber to the cham- FIGURE 6 illustrates this cascading action of the
ber immediately above said chamber whereby gas upwardly through the
chambers. In chamber          said chamber can form an emergency gas 44c
the flow of gas is schematically illustrated as a  reservoir, means (60)
for controlling release of series of droplets to show the flow from the
con-      gas from said lower chamber to chambers nection of manifold 56
into the upper end of cham-   30  thereabove. ber 44c to the lower portion
of chamber 44c and into the lower end of duct 62c.                    4. A
flotation riser according to claim 3, charac- Thus, with the improved
system, a small com-      terised in that said gas conducting means in-
pressor may be used in charging the system and         cludes a manifold
(56) connecting to the cham- no storage facilities are needed on the
floating   35  bers of said emergency gas reservoir, and a platform. The
system is also quick acting and will    remote controlled valve (60) in
said manifold move independently to completion once valve 60 is     for
releasing the gas from the emergency gas opened unless valve 60 is closed.
With the opening    reservoir to the higher chambers. of valve 60 it is
suggested that the normal buoy- ancy control system be inactivated to
ensure that it  40  5. A flotation riser according to claim 3, charac- does
not defeat the emergency system.                  terised in that said gas
release means includes cascading means (62) connecting from said emergency
gas reservoir to the next higher chamber and progressively between chambers
Claims                                        45       whereby gas released
from said reservoir pro- gressively deballasts the chambers. 1. A flotation
riser comprising a series of annular housings (22) which are interconnected
to form  6. A flotation riser according to claim 5, charac- a plurality of
buoyancy chambers surrounding       terised in that said cascading means
includes an open central bore (26), means for connect-  so  a connection
from said reservoir into the upper 



ing the lower of said housings to a subsea         portion of the next
higher chamber, and a duct location, means for supporting the upper of
(62) in each of said next higher chamber and said housings from a floating
structure, and       those chambers thereabove extending from a means for
supplying a gas to said chambers to      position in the lower portion of
its chamber into provide  each  of said  chambers with  a   55      the
next higher chamber. preselected amount of buoyancy, characteris- ed in
that a tubular string (24) extends through  7. A method of providing an
emergency debal- the central bore of said series of housings and    lasting
system for a flotation riser (10) having a 4    5                 EP 0 200
308 81                     6 and 44b. The other chambers are shown to
include       has an external diameter slightly smaller than both water and
gas with the water level control        the internal diameter of said
central bore so functioning to control the buoyancy of flotation riser
that said tubular string (24) extends in a free- 10 by controlling the
amount of water and gas in       standing manner through said housings
without each of the chambers in a manner known in the art.   5  direct
connection thereto whereby said string Cascading ducts 62 are positioned in
each of the       can be maintained in a substantially upright chambers to
extend from the lower portion of the       condition by controlling the
buoyancy of said chamber into the lower portion of the next higher
chambers. chamber. No duct 62 is provided between the upper of the
reservoir chambers (chamber 44b in  10  2. A flotation riser according to
claim 1 charac- the drawings) to the chamber immediately above
terised by including a flange (38. 40) secured such chamber 44b (chamber
44c).                        to and extending outward from each of said
When the deballasting system  is to be op-          plurality of said
housings (22), each of said erated, valve 60 is remotely opened to release
the     flanges having a plurality of openings (41) deballasting gas
through manifold 56 from cham-   15   therethrough a plurality of
free-standing tubu- bers 44a and 44b. This gas flows into the upper
lar strings (42) positioned in said openings to portion of chamber 44c and
forces the water out of      extend from said subsea wellhead to the upper
chamber 44c through duct 62c and into chamber           one of said
housings. 44d. The system proceeds in the cascading of gas into the next
higher chamber until the gas is com-   20  3. A flotation riser according
to claim 1, charac- pletely utilized to provide the necessary free-stand-
terised by including a gas supply line (52) ing buoyancy. This system
functions without in-       connected into the lower of said annular hous-
terruption once valve 60 has been opened and can       ings to supply gas
to said chamber within said be completed while the upper end of flotation
riser     lower annular housing, means (62) for conduct- 10 is being
disconnected from floating platform 12.  25  ing gas from said lower
chamber to the cham- FIGURE 6 illustrates this cascading action of the
ber immediately above said chamber whereby gas upwardly through the
chambers. In chamber           said chamber can form an emergency gas 44c
the flow of gas is schematically illustrated as a   reservoir, means (60)
for controlling release of series of droplets to show the flow from the
con-      gas from said lower chamber to chambers nection of manifold 56
into the upper end of cham-   30  thereabove. ber 44c to the lower portion
of chamber 44c and into the lower end of duct 62c.                     4. A
flotation riser according to claim 3, charac- Thus, with the improved
system, a small com-        terised in that said gas conducting means in-
pressor may be used in charging the system and          cludes a manifold
(56) connecting to the cham- no storage facilities are needed on the
floating   35   bers of said emergency gas reservoir, and a platform. The
system is also quick acting and will     remote controlled valve (60) in
said manifold move independently to completion once valve 60 is       for
releasing the gas from the emergency gas opened unless valve 60 is closed.
With the opening     reservoir to the higher chambers. of valve 60 it is
suggested that the normal buoy- ancy control system be inactivated to
ensure that it  40  5. A flotation riser according to claim 3, charac- does
not defeat the emergency system.                   tensed in that said gas
release means includes cascading means (62) connecting from said emergency
gas reservoir to the next higher chamber and progressively between chambers
Claims                                         45       whereby gas
released from said reservoir pro- gressively deballasts the chambers. 



1. A flotation riser comprising a series of annular housings (22) which are
interconnected to form  6. A flotation riser according to claim 5, charac-
a plurality of buoyancy chambers surrounding       terised in that said
cascading means includes an open central bore (26), means for connect-  so
a connection from said reservoir into the upper ing the lower of said
housings to a subsea          portion of the next higher chamber, and a
duct location. means for supporting the upper of         (62) in each of
said next higher chamber and said housings from a floating structure, and
those chambers thereabove extending from a means for supplying a gas to
said chambers to       position in the lower portion of its chamber into
provide  each  of said  chambers with  a   ss       the next higher
chamber. preselected amount of buoyancy, characteris- ed in that a tubular
string (24) extends through  7. A method of providing an emergency debal-
the central bore of said series of housings and     lasting system for a
flotation riser (10) having a 4 *    C    L    M    S   *    7
EP 0 200 368 B1                    8 plurality of flotation chambers (44)
including     conduite (52) d'alimentation en gaz raccordde .   the step of
supplying gas to a plurality of the     a la plus basse desdites gaines
annulaires lower of said flotation chambers (44) and          pour
alimenter en gaz ladite chambre situ6e a characterised by retaining gas in
said lower       l'int6rieur de ladite gamine annulaire la plus bas-
chambers as an emergency source of debal-   5      se, ainsi que des moyens
(62) pour conduire le lasting gas, and remotely releasing gas from
gaz, depuis ladite chambre la plus basse, a la said lower chambers into the
chambers above        chambre situ6e immediatement au-dessus de them to
deballast the chambers under emer-         ladite chambre, de sorte que
ladite chambre gency conditions and provide sufficient buoy-      pout
former un reservoir a gaz de secours, ancy to maintain said flotation riser
in a sub-   10  ainsi que des moyens (60) pour commander la stantially
upright position above its connection   liberation du gaz pour le faire
passer de ladite to a subsea welihead when its upper end is         chambre
la plus basse aux chambres situ6es free of all connections.
pardessus. 8  A method according to claim 7, characterised   is  4. Colonne
montante flottante solon la revendica- by including the step of cascading
gas pro-        tion 3, caracterisee en ce que lesdits moyens gressively up
through said chambers above          pour conduire le gaz comportent un
collecteur said reservoir chambers.                           (56) raccorde
aux chambres dudit reservoir A gaz de secours, ainsi qu'une vanne telecom-
20      mandee (60) dans ledit collecteur pour lib6rer Revendications
le gaz pour le faire passer du reservoir a gaz de secours aux chambres plus
hautes. 1. Colonne montante flottante comportant une se- rie de gaines
annulaires (22) qui sont reliees  5. Colonne montante flot tante selon la
revendica- entre elles pour former des chambres de flot-  25  tion 3.
caracterisee en ce que lesdits moyens taison entourant un alesage central
ouvert (26),   de liberation du gaz comportent des moyens des moyens pour
relier la plus basse desdites      (62) operant en cascade, montes entre
ledit gaines a  fine  position  sous-marine, des         reservoir a gaz de
secours et la chambre si- moyens pour faire supporter la plus haute des-
tu6e imm6diatement au-dessus et progressive- dites gaines par une structure
flottante, et des   30  ment entre les chambres, de sorte que legaz moyens
pour envoyer un gaz dans lesdites           libere dudit r6servoir assure
le deballastage chambres pour donner a chacune desdites
progressif des chambres. chambres une valeur pres6lectionn6e de flotta-
bilite, caracterisee en ce qu'une ligne tubulaire  6. Colonne montante
flottante selon la revendica- (24) s'etend a travers l'alesage central de
ladi-  35  tion 5, caracterisee en ce quo lesdits moyens te serie de gaines
et presente un diametre         op6rant en cascade comportent une liaison
exterieur l6gerement inf6rieur au diametre int6-   entre ledit r6servoir et
la region superieure de * rieur dudit al6sage central de sorte quo ladite
la chambre situ6e imm6diatement au-dessus, ligne tubulaire (24) s'6tend de
fagon autonome     ainsi qu'un conduit (62) dans chacune de ladite a
travers lesdites gaines, sans liaison directe  40  chambre situ6e
imm6diatement au-dessus et avec elles, ce qui permet de maintenir ladite
des chambres situ6es au-dessus de celle-ci, ligne dans une situation
sensiblement verticale    en s'6tendant, depuis une position situ6e dans 



en commandant la flottaison desdites cham-         la r6gion inferieure de
sa chambre, jusque bros.                                              dans
la chambre situee immediatement au- 45      dessus. 2. Colonne montante
flottanto selon la revendica- tion 1, caracterisee en co qu'elle comporte
une  7. Procede pour equiper d'un systeme de debal- bride (38, 40) fixee a
chacune desdites gaines     lastage d'urgencs une colonne montanto flot-
(22) et s'6tendant a l'ext6rieur de chacune de     tante (10) presentant
des chambres flottantes ces gaines, chacune desdites brides etant tra-  so
(44), comportant l'etape consistant a envoyer versee par des ouvertures
(41), des lignes         du gaz dans plusieurs de celles desdites
tubulaires autonomes (42) etant placees dans       chambres flottantes (44)
qui sont situees en- lesdites ouvertures pour s'etendre de ladite
dessous, et caracterise en ce quo l'on retient t te de puits sous-marine a
la plus haute des-     dit gaz dans lesdites chambres situees des- dites
gaines.                              56      sous en tant quo source
d'urgence de gaz de d~ballastage et qu'on libere, par t6lecomman- 3.
Colonne montante flottante salon la revendica-      de, le gaz pour le
faire passer, desdites cham- tion 1, caracteris6e en ce qu'elle comporte
une    bros situ6es dessous, dans les chambres si- 5 L    9
EP 0 200 308 B1                    10 tuees audessus d'elles, pour
d6ballaster les       Anspruch 1, -    chambres en situation d'urgence et
assurer          gekennzeichnet durch une flottabilit6 suffisante pour
maintenir ladite  eine Gasversorgungsleitung (52), die an das colonne
montante flottante en position sensi-      untere der ringformigen Gehfuse
zum Zufuh- blement verticale au-dessus de sa liaison avec   5  ren von Gas
zu der Kammer innerhalb des la tete de puits sous-marine lorsque son extr6-
unteren ringf6rmigen Gehfuses angeschlossen mite superieure est lib6ree de
toutes les liai-    ist, eine Einrichtung (62) zum Oberfihren von sons.
Gas von der unteren Kammer in die unmittel- bar Ober dieser angeordnete
Kammer, wo- 8. Proc6de selon la revendication 7, caract6ris6   10  durch
diese Kammer ein Notfall-Gasreservoir en ce qu'il comporte l'etape
consistant a faire    auszubilden vermag, und eine Einrichtung (60) passer
progressivement, en cascade, le gaz         zum Steuern der Gasabgabe aus
der unteren vers le haut en passant par lesdites chambres      Kammer in
die daruber angeordneten Kam- situ6es au-dessus desdites chambres formant
mern. r6servoir.                                 15 4. Schwimmendes
Unterwasserstandrohr nach Anspruch 3, Anspruche
dadurch gekennzelchnet, daBl die GasUberfUhrungseinrichtung eine mit den 1.
Schwimmendes Unterwasserstandrohr mit ei-  20       Kammern des
Gasnotfallreservoirs in Verbin- ner Reihe ringf6rmiger Gehfuse (22), die
zur       dung stehende Sammelleitung (56) umfafit, so- Ausbildung einer
Mehrzahl. von eine offene         wie ein ferngesteuertes Ventil (60)
innerhalb Zentralbohrung (26) umgebenden Auftriebs-          der
Sammelleitung zum Abgeben des Gases kammern miteinander verbunden sind,
einer          von dem Notfall-Gasreservoir an die hoher ge- Einrichtung
zum Anschlieien des unteren der  25    legenen Kammern. Gehfuse an eine
Unterwasserstation, einer Einrichtung zum Haltern des oberen der Ge-
5. Schwimmendes  Unterwasserstandrohr nach hfuse durch einen Schwimmaufbau,
und einer         Anspruch 3, Einrichtung zum Beschicken der Kammern mit
dadurch gekennzeichnet, daBi einem Gas, um jede der Kammern mit einem   30
die Gasabgabeeinrichtung eine Kaskadenver- vorbestimmten AusmaBi an
Auftrieb auszustat-       bindungseinrichtung (62) zur Obertragungsver-
ten,                                               bindung von dem
Notfall-Gasreservoir zu der dadurch gekennzelchnet, daB
nfchsth6her gelegenen Kammer sowie zur durch die Zentralbohrung (26) der
Reihe von        fortschreitenden Verbindung zwischen Kam- Gehfiusen ein
rohrformiger Strang (24) mit ei-  35  mern umfafit, wodurch aus dem
Reservoir ab- nem Auflendurchmesser verlfuft, der geringfU-      gegebenes
Gas die Kammern fortschreitend gig kleiner ist als der innendurchmesser der
von Ballast befreit. 



Zentralbohrung, so daB der rohrf6rmige Strang (24) frei stehend durch die
Gehfiuse ohne di-   6. Schwimmendes  Unterwasserstandrohr nach rekte
Verbindung mit diesen verliuft, wodurch   40  Anspruch 5, der Strang durch
Steuern des Auftriebs der         dadurch gekennzeichnet, daB Kammern in
einem im wesentlichen aufrechten        die Kaskadenverbindungseinrichtung
eine Ver- Zustand gehalten werden kann.                      bindung von
dem  Reservoir in den oberen Abschnitt der nachsth6her gelegenen Kammer 2.
Schwimmendes  Unterwasserstandrohr nach   45        umfalit, sowie in jeder
nfchsthoher gelegenen Anspruch 1,
Kammer und den je dariber gelegenen Kam- gekennzelchnet durch
mern eine Rohrleitung (62), die sich von einer einen Flansch (38, 40), der
befestigt ist an und   Stellung im unteren Abschnitt ihrer Kammer in sich
nach auften erstreckt von jedem  der          die nfchsthoher gelegene
Kammer erstreckt. Mehrzahl von Gehfusen (22), wobei jeder die-  so ser
Flansche eine Mehrzahl von Durchgangs-      7. Verfahren zum  AusrUsten
eines mit einer offnungen (41) aufweist, und eine Mehrzahl         Mehrzahl
von schwimmenden Kammern (44) freistehender rohrformiger StrAnge (42), die
in    versehenen schwimmenden Unterwasserstand- den offnungen von dem
Unterwasserbohrloch-         rohres (10) mit einem Notauftriebssystem, bei
kopf zu dem oberen der Gehfuse verlaufend   ss     dem  einer Mehrzahl der
unteren Schwimm- angeordnet ist.                                    kammern
(44) Gas zugefuhrt wird, dadurch gekennzeichnet, daBi 3. Schwimmendes
Unterwasserstandrohr nach             in den unteren Kammern zur Ausbildung
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Notauftriebsquelle Gas gehalten wird, und das Gas aus den unteren Kammern
in die darUber- liegenden Kammern ferngesteuert abgegeben wird, um die
Kammern unter Notfallbedingun- gen von Ballast zu befreien, sowie um geni-
5 gend Auftrieb zu erzeugen, urn das Unterwas- serstandrohr in einer im
wesentlichen aufrech- ten Stellung oberhalb seiner Verbindung mit einem
Unterwasserbohrkopf zu halten, wenn sein oberes Ende aller Verbindungen
ledig ist.   10 8. Verfahren nach Anspruch 7, gekennzelchnet durch ein
fortschreitendes kaskadenartiges Durchlei- ten von Gas durch die Kammern
oberhalb der   15 Bevorratungskammern. 20 25 30 35 40 45 50 55 7    


