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of the Invention This invention relates to a systemthat facilitates
recovery reventer stacks, subsea trees and simlar structures
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The typical subsea blowout preventer stack is built and handied in two sections, a
lower section known as the “main stack” and an upper section known as the “lower marine
riser package.” In normal operation, the blowout preventer stack is lowered to the ocean
floor and retrieved to the surface using either the drilling riser or a purpose built tool for use
with drill pipe. These blowout preventer stacks represent a considerable investment to the
drilling contractor and it is important that a damaged stack be retrieved if at all possible. If a
malfunction occurs that prevents retrieval of the stack in the usual manner, an emergency
recovery system is needed. Most emergency recovery systems currently used require the
deployment of special tools or grappling lines.

Problems associated with these current systems include difficulty in use depending
on the extent of damage to the blowout preventer stack and causing additional damage to
the blowout preventer stack during these recovery operations, especially when grappling
lines are used. Similar problems occur during recovery.of subsea trees.

2. Description of Related Art B

U. S. Patent No. 1,189,864 to J. C. Pauison shows a device for Iocatmg and raising



surlken vessels, particularly submarines. The device requires eithgr
conpressed air or manual mani pul ati on by a person on the subnari‘n2 omL 2002
activation. A subrmarine detection float is disclosed in U S. Patent No.
1,636,447 to T. L. Standish. This apparatus uses a hand wheel activated
rel ease nmechanismto deploy a float with an air line for sending air to
persons trapped in a submarine. U S. Patent No. 1,696,053 to J. Pasini

di scl oses an automatically rel eased buoy when a ship sinks to aid in

| ocation and recovery of the sunken ship. U S. Patent No. 2,594,702 to S.
W Wodard discloses a retrievable marine marker that utilizes a geophone
activated by an explosion to release a | ocator buoy. An apparatus for
automatical ly rel easing a subnerged buoy after a predetermned period of
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Pat ent ker discloses a marker buoy for use in
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and advantages 0 sen invention are pol nt ecl fi cness
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acconpanyi ng draw ngs and description of erre di nents.
as it is lowered into the casing. The flotation member is shaped to fit inside the other end
of the casing with the closed end loop of the sling protruding from the casing. A spilit
retaining ring is placed around the sling between the flotation member and the closed loop
and inserted in the open end of the casing. A release ring is inserted through the wali of
the casing into the split retaining ring. The flotation member is constructed of syntactic
foam and sized to provide sufficient buoyancy to fully extend the siing when the release

ring is released by a remotely operated vehicle in a subsea environment.



BRI EF BESCRI PTI ON OF THE DRAW NGS These and ot her objects and ad\ﬁgtgggszﬂgﬁ
t he present invention are set forth below and further nade clear

reference to the drawi ngs, wherein: FIGURES 1A and 1 B are an el evation
Vi ew of a blowout preventer stack used_in oil and gas drilling operations
Wi th the energency recovery system of Bhe present invention installed.
FIGURE 2 is a plan view of the |lower marine riser package with the
energency recovery system of the present invention installed. FIGURE 3 is
an external view of the energency recovery system of the present invention
wi th renoved sections to show details of construction. DESCRI PTION OF THE
PREFERRED EMBODI MENT Wth reference to the drawings, and particularly to
FI GURES 1A and 1 B, an elevation view of a bl owout preventer stack 10 used

in subsea oA naéndalufécdbﬂthélp?@eapnava{ﬂoa%td ;&oﬁb@‘ﬂﬁ emi§ertyQ¥&ivenpr event er
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stunp 26 byAlfarttrsr objedt ofithe pre:sennecérmbnléato drovids aneriengercly $€dovpaCdy@iin 14 i s
sec_ureqp%to ggl Cqsgtga% 2 b%?&é&‘ég}%lﬂl CSE ggector 2 6 JUL 2D02 4 28. Lower
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Each en casing 4 |s open. One end of caS| ng 42 has shackl e 44

connect ed vmth Cross piBRug gy e 44 has eye 48 for
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ener r ecov stem40 is as follows. A
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12 or | @oRAedi®’180e riser package 14 in any orientation prior to depl oynent

f th k. 1If an
of the stac Lower rr?anne riser package 14 is secured to main stack 12 by hydraulic connector




"2 6 JUL 2pp~ 5 energency occurs while the bl owout preventer stack 206iJdUbr2002
t he ocean floor, the energency recovery system 40 can be depl oyed. A
renotely operated vehicle or "ROV' as it is known in the industry and well
known to those of ordinary skill in the art, is guided by renote control to
‘the main stack 12 or |ower marine rise package 14. The mani pul ator arm of
the ROV is used to pull release ring 60 fromretainer hole 62 in casing 42.
Since the flotation nenber 56 has sufficient buoyancy to overcone the

wei ght of flexible sling 50, flexible sling 50 is pulled from casing 42 and
extended to its full length. The ROV repeats this operation for the

remai ni ng energency recovery systens 40. The ROV is then used to bring
suitable tugging lines for attachment to the extended flexible slings 50.

The copstirgwehr nfifing iseiacREgs 94 md@egeyﬁm@ﬁé tBeMaUIdr BRSvALR PrbvieNter
understood fromthe foreg%vég?nescr%%lon and it will be seen that we have
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ener gen $/ }ﬁ&yﬁky system al |l ows recovery of bl owout preventer stacks and
subseaShW 2573 plan viguRldwverdnaiie rssE Baska88 14 WilleP'@enN®Wur t her nor e,

whil e tdtRverysystemerionsssitioned as BRIWIN Etdase SEadIRESIbIYIHY & RPRASY obératdf t ai n
preferred enmbodinents, it is obvious that equivalent alterations and

modi fi ¥8%F'8hs wil| occur to others skilled in the art upon the reading and
under st andiRMGURE 3 isanspdarnéi iew bbihe ehrergenaysecdvennsyasitdm d0 withabmdesd al | such
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and seqgqg aa‘ﬁgggngaﬁae 24 éﬂ-ﬂ-&!&&e% @94"&8&& ﬁﬂ 4'69Tﬁé‘gﬂtgf gﬁé éf %Qie%ﬂqwa%f sai d

casing, a exibl'e sl'ing having first secon ps formed on the
ends ofeys 4B forsionnegtiondd @ suitably positioney rsating gyerastthe Irnmreetabb@p or bWeas ably

connect.ad Fﬁlséﬁhﬁkﬁ é“ik'ﬁfﬁﬂﬂ s‘ﬁgc%eoﬁg n%&sosee%hﬁn%sﬂfg sa.Fﬁ‘* g t éﬁa' d

flexible slin avl otatl attac acent
sai d sdesslpsed ipops 52@@9 S4tfermed on its endsoFlexible slinghfds §Qﬂ$irt{ctQ§|tC€ftaramldrre mber

bei ng rﬁsmhriﬁéi e@rérmdnerﬁ@adimeﬁtsau%ao@anbavo%n&umaioﬁseﬁ.ﬁmmm faetrgls stai d
casi ng %lcre easa le retention neans; and sajid flotation menber 1s

suf fi C|5c" jept siRNaihwitheut dgparding HPm theisaepe of the PEAsENLINVRNRAt i al | y vertical |y

fromsaid ccalaséwmbﬁsaowbﬁaﬁ sﬂnysomrémmed WHthird cadifg 228y GRIZE il ggz0very
syst em accordin to C a

S Sy Safinh Saghs b SemBl e S oC S vt a4 STver S
f 1 ot at i parineigee packagde 34l Flexibloslilg SDGsfh foldeg withinsaisthgs42 t8 @nsure proper
deployment without tangling in a manner to be described hereinafter. Adjacent closed loop
54 is flotation member 56. Flotation member 56 is formed in two halves and connected
" around flexible sling 50. Retaining ring 58 is formed in two halves and secured about
flexible sling 50 between flotation member 56 and closed loop 54. After flexible sling 50 is
fan folded into casing 42, flotation member 56 and retaining ring 58 are inserted into
casing 42. Release ring 60 is inserted through retainer hole 62 in casing 42 to retain
flexible sling 50, flotation member 56 and retaining ring 58. Flotation member 56 is
constructed of syntactic foam in the preferred embodiment but could be constructed of any
suitably buoyant material that would cause flexible sling 50 to fully extend when release
ring 60 is pulled. This buoyancy is based upon deployment in a subsea or similar liquid
environment with a specific gravity substantially equal to one.
A typical sequence of operations for using the emergency recovery system 40 is as
follows. A plurality of emergency recovery systems 40 are installed on the main stack 12 or
lower marine riser package 14 in any orientation prior to deployment of the stack. If an



said retaining ring closely fitting within said second open end QZSS@U{ 0
casing to retain said 20 sling within said casing; and, said retaining r?%&
is retained within said second open end of said casing by a rel ease ring.

'3: An energency recovery system according to claim2, wherein: said
flotation nenber is released from sai d-casi ng upon renoval of said rel ease
ring. 25 4. An energency recovery systemaccording to claim 3, wherein:
said sling is positioned within said casing to facilitate extension of said
sling when said release ring is renoved. 30 5. An energency recovery system
according to claim4, wherein: said flotation nenber is constructed of
syntactic foam r~ 7 6. An energency recovery system according to claim
5, wherein: said sling is constructed of aram d fiber. 7. An energency

I eCOVegefientEotaAeSWhill the ticwdlt prevehter elaek @01 ors fietbde@hdlodi, fige ring i s

f Rt igr g%ééﬁ%gi\%gx%mwkﬁﬁw c}quot;eaéép?gyeg?meer%bte?y gpe‘]ré{léd %tehi% or “ROV” as
it is known in the industry and well known to those of ordinary skill in the art, is guided by
remote control to the main stack 12 or lower marine riser package 14. The manipulator
arm of the ROV is used to pull release ring 60 from retainer hole 62 in casing 42. Since the
flotation member 56 has sufficient buoyancy to overcome the weight of fiexible sling 50,
flexible sling 50 is pulled from casing 42 and extended to its full length. The ROV repeats
this operation for the remaining emergency recovery systems 40. The ROV is then used to
bring suitable tugging lines for attachment to the extended flexible slings 50.

The construction of our emergency recovery system will be readily understood from
the foregoing description and it will be seen that we have provided an emergency recovery
system that is compact and reliable and requires no diver intervention for proper operation.

Additionally, our emergency recovery system allows recovery of blowout preventer
stacks and subsea trees with minimal damage to the recovered structure. Furthermore,
while the invention has been shown and described with respect to certain preferred
embodiments, it is obvious that equivalent alterations and modifications will occur to others
skilled in the art upon the reading and understanding of the specification. The present
invention includes all such equivalent alterations and modifications, and is limited only by
the scope of the appended claims



W-yt o] & [ U c~a] ca] ca] ca] ca] ca] ca] ca] ¢ 26 JUL 2002
.a] cag€al] cal] cal] cal] cal] calU] caU] cal] ca] caU] cal] ca] ca ‘
aU] ca]ca]c<a]cRa]c alU]c

Al ca0QrAu+vt {***zuoj d_ZU] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca
/ ] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] c8] caU] ca] cal *000022334c4H5j 556] 6°

6667V777778?8888| vqzuoj d_ZU] ca] ca] caU] calcalU]c aUc a]ca]ca]lca]ca]c

a] ca] ca] ca] cwhesikseidimad ¢2] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] caxt aBs

1096& ()-F93109%& ()-!'110%]1& ()- -F 10%& ()-& 109%& ()-m

10968 () - t y}h AnemergensygeeoNery sYSMErmomprising: f #109658&' () - f#109%&' ()- ! af

10965&' () - &L0YBE {) -V LOaB7: . - ,
1058910f(V<)5&' (3(@%@@ %‘%ﬂfgshalv st and second qpemendte: (). 7 100B8& () - * #109B&:
() - nnK 105!&Kéh&ckl2 @UndcledIb 34id i3 oreh ehll bP34d casidgd10%& () - YOGLO%W&' ()- 105
105nWWAN<K 101 £ Y1 T09&: () -1 XYI 109 () -Sy109% () - V@ o

109& () - y- 10nAexibleisling havipgdirst'apg sesiond clased ok formedaen tipgnds pf sgidobingy ) - 10
10 10! F 1" 1OYR: { Ne' oo . .

109%&' () - 0QaBaVAT Wﬁ‘%ﬁ«ﬁ‘d(f}@%}%‘?%"?‘? releRsarly somnerlsgap $3id ghackle and said first

1098 ()-!t fopeh@Udiof jaidRaBnd/4! kf &" | k! F" 10%& () - Sf 10%&' ()-

19 B8 i o M At I )
10f 910%&! ()-czosgg(@%@ -L3Z" 109 ()-.!109%& ()-Ls-10%& ()-!$q) x*y*~<.C

10hh!] ", &g#10%h& () --! ", &g#109& ()--! ", &Q#109%&' () - -, &Q#10%& ()--,t 109%& () -
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) said flotation member is sufficiently buoyant to cause said sling to extend substantially

vertically from said casing in a subsea environment.

15 2. An emergency recovery system according to claim 1, wherein said releasable retention
means includes:
a retaining ring positioned around said sling between said flotation member and said
second closed loop of said sling;
said retaining ring closely fitting within said second open end of said casing to retain said
20 sling within said casing; and,

said retaining ring is retained within said second open end of said casing by a release ring,.

;) 3. An emergency recovery system according to claim 2, wherein:
said flotation member is released from said casing upon removal of said release ring.
25
4. An emergency recovery system according to claim 3, wherein:
said sling is positioned within said casing to facilitate extension of said sling when said

release ring is removed.

30 5. An emergency recovery system according to claim 4, wherein:

said flotation member is constructed of syntactic foam.
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| " #$9&' ()5* +, said Btaidiag6ingJds integrally formed with said flotation member.



