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(57) Abstract: A containment apparatus (27) can
be used to contain tluids leaking through a tubular
wall of the pipe (11) from an interior of the pipe
to an environment surrounding the pipe. The con-
tainment apparatus can include a fluid container
that can be positioned on an exterior surface of the
pipe. The containment apparatus includes a seal
(55) for sealingly engaging the diameter of the
pipe. In embodiments, the seal can be inflated
with a pressure media to form a tighter seal
between the containment apparatus and the pipe.
For subsea pipeline applications, the containment
apparatus can include a riser(49) extending to the
surface of the sea, from which the leaking fluid
can be collected. In embodiments, the contain-
ment apparatus can include a valve that can select-
ively permit leaking tluid to tlow toward a collec-
tion receptacle.
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APPARATUS AND METHOD TO CONTAIN PIPELINE LEAKS FROM A
LONGITUDEINAL PORTION OF A PIPELIMNE

BACKGROUND OF THE INVENTION
f. ¥Field of the Inveniion

16601} The present invention relates in general to pipelines and, 1n particuiar, to an apparatus

and method to contain pipeline leaks.
2. Brief Description of Related Art

6602} Following the Gulf of Mcexico oif spill in 2010, a number of initiatives have been
proposed and acted upon in order to provide a rapid response to contain ol spills, but these
inittatives are focused on systems to shut down a leaking well, For example, a consortium 18
upporting development of a system that may cvenfually be abic to contain wells in water up
to 10,000 feet deep, with pressures of up to 15,000 pounds per square inch and collecting up
to 100,000 barrels of 011 and gas a day. An interim system is currently available that can
accomumodate 15,000-pound-per-squarc-inch wells i up to 8,000 feet of water and collecting
up o 60,000 barrels a day. These mitiatives, however, do not address the issue of pipeline

feaks.

6003} Wear and tear on otl and gas pipelines cannot be avoided, as corrosion and accidental
damage can occur when least expected. In response to this, the South East Asia Pipeline
Operators Group (SEAPOG) identified the Emergency Pipeline Repair Equipment Sharing
(EPRERS) mitiative i Aprid 2007, The EPRES provides a mechanism that mitigates risk and
addresses the timely repair of pipelines. Shared services and spare equipment exchanges are
common practice among pipeline operators. The basis of a mutual agreement where willing
partics share their inventories 18 the key to addressing timely mitigation of pipehine
emergencies and may provide an alternative route to developing a prototype of the proposed
apparatus.

j0004] In terms of subsea pipeline leaks, emphasis is given to incorporation during design
and construction phases of the necessary requirements to facilitate execution of tulure repairs,

including material selection, welding, isolation, decontamination, repairs engineering {free
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spans, pipeline litting), repairs contingency materials and procedures. As such, emergency

pipehine repaw equipment 1s generally accessible.

{3805] There are generally two diffcrent repair solufions depending on the size of the
damage. When damage 1s minor, such as a dent that 1s small enough that a pipeline pig can
still pass through the pipeline {a “piggable” dent), and pm-hole leaks, the damaged section
does not need {0 be cut out. The repair includes cleaming the pipe surface m the vicuuty of the
icak and then mstalling a leak repair/remiorcement clamp around the damaged part. The
factors for defermining whether or not {0 cut out the damaged section of pipe include future
operational piggability, operator pipeline miegnty management ("PIM”) policy, and operator

pipchne repaw philosophy.

{3806] For major damage, such as non-piggable dents or rupture, the damaged section must
be cut out and replaced by a new section of pipe. This type of repair can include hot tapping,
isolation, decommussioning and re-comnussiomng, Furthermore, a repair of thas nature
mvolves both subsea and on the surface activitics, meluding a maring spread consisting of a
Diving Support Vessel ("DSV7), diving spread, survey vessels and transportafion barges

specialized pipeline preparations and repawr equipment and pipeline connection equipment.

G807} 1t 1s not always possible to imumediately stop fluid How and depressurize a pipehing to
make a permanent reparr. Theretore there 1s a need for a way o stop pipepline fluid from
icaking mto the surrounding environument unti the pipeline can be shut down, depressurized,

and permanently repatred.

SUMMARY OF THE INVENTION

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[{3008] These leak contamment problems are gencrally solved or circumvented, and techmical
advantages are generally achieved, by embodiments of the present mvenfion that provide an
apparatus for m-place pipeline containment and a method to operate the same. Specifically,
an apparatus and method for a fluid containment system 18 disclosed. Embodiments of the
tHhuid containment system can contamn thuid spills from a piping system resulting from a
perforation of the piping system, such as a pinhole or rupture, caused by corrosion or exiernal
torces. Embodiments of the system can be used on pipes processing fhuds such as
hydrocarbon products, water or gases. The system can be used both onshore and ofishore.
Embodiments of the system can be manufactured m various sizes to suit the affected pipe,

from, for examplie, 17 up to 727 in diameter. Embodiments of the systen ¢can be instalied
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around defective pipe as a temporary repair to depressurize the piping system or for long-

term 1solation untid the attected portion of the pipe 18 reparred or replaced.

3009 Embodiments of the fluid containment system can confain leakage from submerged
tubular members, such as pipelines used for offshore mmstaliations, especially for lcaks on the
top halt of the pipe (from (900 to G300 o'clock position}). In such embodiments, a support
pedestal 15 installed around the pipe and used to support and provide stabihity for the other
components of the fluid contammment system.  The support pedestal can be manufactured
from a varicty of materials, including, for example, metals or high density polvmers. The
size of the pedestal 18 selected based on factors that mclude the size of the tubular member
and the distance from the fubular meoniber o the sea floor (or other surtace above which the
tubular meniber is located). Embodiments of the system also include an oil spill container,
which can be a shect-metal container with an open bottom and semi-circular recesses at cach
end. The size of the contamer, and the size of the recesses, are selected so that the arc of each
recess generally contorms to the outer diameter arc of the tubular member, and the exterior
surface of the tubular member forms at least a portion of the bottom of the container. The
container can seal against the tubular member and, in embodiments, can seal against the
pedestal. A scaling material, such as natural or synthetic rubber, or another suitable clastic
material, 1s used o seal the arca between the pedestal and the spill contamer, and between the

pipe and the container, to ensure that the leakage i1s kept inside the container,

{3018] In embodiments, an mtlatable type scaling system 1s designed and {itted mside the
sealmg edge surtaces of the spill container to ensure a fight sealing arcund the pipe body.
The milatable seal can be made from an elastic maierial such as rubber or synthetic
clastomers and can be mtlated by using a gas, such as, for example, air, nitrogen, or U, or
imtlated with a hydraulic thod. The mitlatable seal can miflated by, for example, a service boat
through a pnicumatic or hvdraulic connection (supply line) once the spill confainer 1s mstalied

on top of the affected pipe.

{38311} Embodiments of the system also mchude a column which 1s used to transier the
collected thud upward 1 order to be pumped out. The column can be eylindrical or square
shiape and can be made from a shect-mctal such as carbon stcel, stainless steel, copper or any
suitable material, In order o suit various depths of the water depending of the location of the
atfected pipe, the column is made of multiple pieces of the same size that can be stacked on

top of cach other with a quick jorung/release mechanism, On top of the colunm, a cone-

shaped coliccting compartment 1s instalied above sea level to provide a space for collecting
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the leaking tluid and allowing {or skaimmung by a suitable mechanical device {such as a
sicimming pump) (o be sent to the service boat. The collecting compartment can be made

from cither metailic or non-metallic material.

{36121 Embodiments of a leak containment system can handle leakage trom any location
around the circumicrence of a tubular member, such as a subsca pipe. Such embodiments
can be used tor otfshore applications to contam leakage from the alfecied tubular member
and can be utilized tor a fong-term 1solation unfil the fubular member 1s repaired or replaced.
Embodiments do not imnclude a supporting pedestal. Embodiments of the oil spill container
imclude a stationary part and two or more hydraulically rotated parts (lower cornpartments)
connected to the stationary part by a longitudinal hinge. The whole container can be lowered
on top of the affected tubular member by a crane from a service boat and, once reaching the
required location, the hydraulic cylinders can be actuated from the service boat to rotate the
movable parts arcund the tubular member, The hinges are ot a sealing design 50 as to prevent
any leakage through them. Cyvlmders utilized to rotate the movable parts can be
pncumatically or hvdraulically actuated. The imnflatable sealing system goces around the pipe
and 1s mflated by using, for example, a gas or hydraulic tluid. Another mtlatable sealing
systern, which can be mnflated by the same mechanism, 1s instalied at the botiom of the

movabic parts to ensure a tight sealing with the atfected pipe.

{3813] Embodiments of g leak containment system can be used for onshore applications 1o
contain any leak from a tubular member, such as a piping system. It can be mstalied on pipes
mn horizontal or vertical orientation. Embodiments can mclude two sections that form a
cvhndrical compartment around the affccted pipe when assembled. The cylindrical
compartment can be made trom sheet metal or high density polymers suitable for the pipe
operating prossure. A sealing matenial made of rubber or any other clastic material 18 installed
between the two sections to ensure tight seahing on the axial direction, A recess is fitted at
both ends of the cylindrical compartment to host a hali-circie inflatable sealing system. Once
the two sections of the device are mstalled around the attected pipe and secured with a
clamping device, the intlatable seals can be milated by, for example, a gas or hyvdrashce thud.
There can be four mfiatable seals, or more of fewer, depending on the configuration. When
imtlated, the scals will cach press against the surface of the attected pipe to provide a tight

sealing around the pipe and prevent any leakage outside the cylmdrical compartment.

13014] An wsolation valve can be mnstalled on one of the sections to vent or dram the collected

icaking tluid when needed. For applications where the fluid mside the pipe 15 igquid, the

4.
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isolation valve 15 1n a lower portion of the compartment. For applications where the fhud
imside the pipe 1s gas, the valve 1s i an upper portion of the compartroent. External pipe or
hose can be connected (o the 1solation valve to dram or vent the collected fluid o a safe

iocation such as a collection receptacie.

{815] In embodiments, the scaling system is not mtlatable. The scaling material 1s made of
clastic material such as rubber or elastomers. The sections foroung the cvhindrical shape
around the pipe can be manutactured m a size simuar to the affected pipe. Once mstalied
around the pipe, the sections will be pressed against the pipe circumference using the clamps

and, thus, prevent leakage outside the compartment.

188161 [u conbodiments having a colurnn above the contamner, an 1solation valve can be
instalicd below the column, Such an isolation valve can 1solafe the leakage for an extended

period of time and act as a pressure container until the affected pipe 18 repaired or replaced.

{38171 Embodiments of the fhuid containment system provide a device to contamn fluid spills
from a pipeline that result from a pinhoele or rupture m a tubular wall of the pipeline. The
pinhole or rupiure may be caused by corrosion or external forces. Embodiments of the
system can be used on vartous types of tubular members, including pipes and tubing. For
example, the system can be used on pipes processing thads, such as hydrocarbon products,
water, or gases. Furthermore, embodiments can be used both for onshore and otishore
tubular members. Moreover, disclosed embodiments can be used on multiple pipeline
diameter sizes, for example from a 17 diameter pipelie up to a 727 diameter pipeline. The
disclosed embodiments provide a emporary repair allowing depressurization of the pipeline
for repair, and a long-term isolation of the pipehme until the affected portion of the pipeline 1s

repaired or replaced.

{30181 In embodiments, a contamment apparatus is disposable around a pipe to
contamn substances passing through a tubular wall of the pipe from an mierior of the pipe to
an envionment swrroundmg the pipe.  The contamment apparatus can mclude a fhud
container having a portion disposable around at least a portion of an outer diameter surface of
the pipe and extending a longitudinal distance along an axis of the pipe; one or more seal
members mounted to edges of the thumd container so that when the fluid contamner s
positioned on the pipe, the scal members seal the fluid container to an outer diameter surface
of the pipe; and a sealing apparatus coupled to the tluid container and actuable to energize the

seal mernbers mio sealing contact with the ouler diameter surface of the pipeline.
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{30191 In embodiments, the containment apparatus can turther include one or more
pedestals disposable closely adjacent to the pipe, the pedestals having a length exiending
along the axis of the pipe and a height exiending from a surtace on which the pipe 1s disposed
and the thnd container can be disposable on the one or more pedestals so that the secaling
members are closely co-planar with an 1maginary plane bisecting the pipe. The fluid
contfainer ¢an have openings formed m ends of the fluid contamer, the openmgs receiving 4
portion of the outer diameter suriace of the pipe when the tiuid contamner 1s disposed on the
pedestals, the openings having a diameter substantially equal {o the outer diameter of the pipe
and a column can be mounted to the fhnd contamner to provide {lnd communication from the
tluid contamer, the coluron extending away from the outer diameter surface of the pipe. In
cmbodiments, the secal mombers extend along a longitudinal portion of the fluid condainer and
along the openings so that the seal members are disposed to provide a thud cavity sealingly
isolated trom an area outside of the fluid contamner and the sealing apparatuys provides a
pressure media to the seal members (o indiate the seal mombers into sealing contact with the
Dipe.

[66208] In embodiments, the pipe can be positioned subsea and a riser couples to the column
and extends above a surface of the sea to provide Hlund communication between the Hud
cavily and a collecting compartment, the collecting compartment being accessible from the
sea surface. An isolation valve can be positioned m the riser to selectively allow fluid

communication between the thud cavity of the fluid contamer and the sea surtace.

0021 ] In cmbodiments, lower portions of the fthad contammer can be pivotably
mounted (o the fluid contamer so that the lower portions pivot along longitudmal edges
paraliel to the axis of the pipe, the lower portions including a bottom that extends from the
lower portions {0 the outer diameter surtface of the pipe when the lower portions are prvoted
inward. The lower porfions can be disposable on the surface on which the pipe 1s disposed
and position the tluid container so that the thnd contamer surrounds the pipe. the fluid
container can have openings formed mn ends of the tluid container, the openings being
adapted o receive a portion of the outer diameter surface of the pipe when the thnd contamer
is disposed on the pedestals, the openings having a diameter substantially cqual to the outer
diameter of the pipe. A column can be mounted to the fhud container to provide fhud
comnnimcation from the thod contamer, the column extending away from the outer diameter
surtace of the pipe. The scal members can exiend along a longitudinal portion of the bottoms

of the lower porfions of the fluid contamer and along the openings so that the seal members

~H-
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are disposed to provide a fluid cavity sealingly isolated from an arca cuiside of the thud
container and the scaling apparatus can provide a pressure media (o the seal members to

imflate the scal members mnto sealing contact with the pipe.

{30221 In embodiments, the pipe 1s posifioned subsea and g riser is connected to the column
and extends above a surface of the sea to a fluid contamner, the rser providing fluid
communication between a flud cavity of the fluid conlamer and the sea surface. In
cmbodiments, the contamnment apparatus can mclude an solation valve positioned m the riser
to selectively allow flutd communication between the thud cavily of the thuid contaimner and

the sea surface.

{30231 In ernbodimnents, the thuid chamber further mncludes a cylimdnical member
separable mio an upper portion and a lower portion along a longuudmal plane, the upper
portion and the lower portion forming portions of a cyhindrical cavity, The upper and lower
portions can cach melude openings formed m cach end 30 that the upper and lower portions
may be disposed around the pipe and secured {o cach other, and at least a portion of the seal
members are disposed around the openings 10 scal cach end of the fluid chamber {0 the pipe.
Embodiments can also mchude at least one clamping member mounied to the upper and lower
portions so that when the upper and lower portions are secured to each other, the clamping

meniber urges the scal members o sealing engagement with the pipe.

{30324] In cmbodiments, the sealing apparatus can provide a pressure media, such as
pressurtzed hydraulic fhud or pressurized gas, to the seal members to intlate the seal
members mito sealing contact with the pipe. Ewmbodiments can mclude an isolation valve
mounted to at {east one of the upper portion and the lower portion to sclectively tlow leaking

fluid and gas from the tubular wall of the pipe toward the fluid chamber.

{B025] In embodiments, a contamment apparatus is disposable around a pipe to
contamn substances passing through a tubular wall of the pipe from an mierior of the pipe to
an environment surrounding the pipe, and can include a flud contamer having a portion
disposable around at icast a portion of an outer diameter surface of the pipe and extending a
fongitudinal distance along an axis of the pipe; one or more seal members positioned on one
or more edges of the tluid contamer so that when the tluid contamer 1s posifioned on the pipe,
the seal mombers form a seal between the fluid container and the outer diameter surface of
the pipe; and one or more pedestals disposable closely adjacent to the pipe, the pedestals

having a length extending along the axys of the pipe and a height extending from a surface on
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which the pipe 1s disposed. The flwnid container can be disposable on the one or more
pedestals so that the sealing members are closely co-planar with an imnagimary plane bisecting
the pipe. The fhuid container can have openings formed m ends of the thuid container, the
openings adapied to receive a portion of the outer diameter surface of the pipe when the fluid
container i1s disposed on the pedestals, the openings having a diameter substantially equal (o
the outer diameter of the pipe; and a columm mounted o the fluid container o provide fluid
commumnication from the fhuid container, the column extending away from the outer diameter
surface of the pipe. The seal members can extend along a longitudmal portion of the thud
contamer and along the openings so that the seal members are disposed (o provide a fhnd

cavity sealingly 1solated from an arca outside of the Hluid container.

{3026] In embodumnents of g contamment apparatus disposable around a pipe (o
contain substances passing through a tubular wall of the pipe from an mterior of the pipe to
an environment surrounding the pipe, the contamment apparatus can mclude a fhnd contamner
having a portion disposable around at lcast a portion of an outer diameter surface of the pipe
and extending a longitudmal distance along an axis of the pipe, the fluid contamer having an
opposing cnds and an opening formed in each end, the openings having a diameter
substantially equal to the outer diameter of the pipe to receive a portion of the outer diamete

urface of the pipe when the fluid contammer 1s disposed on the pipe; one or more seal
members mounted to one or more edges of the thuid container so that when the thud container
s positioned on the pipe, the seal members seal the thnd contamner to the outer diameter
surface of the pipe; a lower portion of the fluid container pivotably mounted to a side of the
fluid container so that the lower portion may pivot along a longitudinal edge of the side
paraliel to the axis of the pipe, the lower portion mncluding a bottom that extends from the
lower portion to the outer diameter surface of the pipe when the lower porfion 18 pivoted
inmward. In embodiments, the lower portion 18 disposable on the surtace on which the pipe 15
disposed and positions the thnd contaimer so that the fluid container surrounds the pipe, a
cohurmnn ¢can be mounted o the fluid contamer to provide Hhuid corannmmcation from the fluid
contfainer, the column extending away from the outer diameter surface of the pipe; and the
seal members can extend along a longitudinal portion of the bottoms of the lower portions of
the fluid contamner and along the openings so that the scal members are disposed to provide a

fhurd cavity seahingly isolated from an areca outside of the Hluid contamer.

130271 Embodiments can also mclude a sealing apparatus coupled to the fluid contamer and

actuable to cnergize the seal members mnifo sealing contact with the outer diameter surface of

3
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the pipeline.  In embodiments, the sealing apparatus provides a pressure media to the seal

members (o milaie the seal members mto sealing contact with the pipe. In embodirnents, the
iower portion of the thud contamer 1s one of a pair of lower portions of the fluid contamer,

cach pivotably mounted {o a side of the tluid container.
BRIEF DESCRIPTION OF THE DRAWINGS

[B028] So that the manner m which the features, advantages and objects of the mvention, as
well as others which will become apparent, are attamned, and can be understood m more
detail, more particular description of the mvention brietly summarized above may be had by
reterence o the embodiments thercot which are illustrated mn the appended drawings that
form a part of this specification. It 18 to be noted, however, that the drawimgs dlustrate only a
preferred embodiment of the mvenfion and are theretore not {o be considered imiting of its

scope as the mvention may admit to other equally ctfective embodiments,

{38291 Figure 1 15 a side clevation view of a contamment apparatus disposed on a subsea
pipeline m accordance with an embodiment.

(B030] tigure 2 15 2 sectional view of the contamment apparatus disposed on a subses
pipeline taken along line 22 ot Figure 1 1 accordance with an embodiment,

{3631] Figure 3 15 a top plan view of the containment apparatus disposed on a subsea pipeline
of Figure 1 accordance with an embodument.

(6032 Figure 4 15 a side elevahion view of the contamnment apparatus of Figure 1 disposed on

4 subsea pipeline and having an isolation valve therem 1 accordance with an embodiment.

{3833] Figure 5 i1s a scctional view of the contammment gpparatus disposed on a subsea
pipeline taken along hine 55 of Figure 4 1n accordance with an embodiment.

[3834] Figure 6 15 a side elevation view of an alternative contaimrent apparatus disposed on
a subsca pipelne in accordance with an embodiment.

[{3835] Figure 7 1s a sectional view of the alternative contamment apparatus disposed on a

subsea pipeline taken along line 77 of Figure 6 1 accordance with an embodiment.

18836} Figure 7A 18 a schematic sectional view of the alternative containment apparatus of

Figure 7 shown in a running or pre-contamment position m accordance with an embodiment.



CA 02862863 2015-10-23

[0037] Figure 7B is a schematic sectional view of the alternative containment apparatus of

Figure 7 shown with a sealing apparatus inflated and sealed to the pipeline in accordance

with an embodiment.

[0038] Figure 8 is a top plan view of the alternative containment apparatus disposed on a

subsea pipeline of Figure 6 in accordance with an embodiment.

[0039] Figure 9 is a side elevation view of the containment apparatus of Figure 6 disposed on

a subsea pipeline and having an isolation valve therein in accordance with an embodiment.

|0040] Figure 10 is a sectional view of the containment apparatus disposed on a subsea

pipeline taken along line 10—10 of Figure 9 in accordance with an embodiment of the

present invention.

[0041] Figure 11 is a partial sectional side elevation view of an alternative contamnment

apparatus disposed around an onshore pipeline in accordance with an embodiment.

[0042] Figure 11A is a detail view of a sealing portion of the containment apparatus of

Figure 11 in accordance with an embodiment.

[0043] Figure 11B is a detail view of an alternative sealing portion of the containment

apparatus of Figure 11 in accordance with an embodiment.

[0044] Figure 12 is a sectional view of the alternative containment apparatus disposed on an

onshore pipeline taken along line 12—12 of Figure 11 in accordance with an embodiment.

[0045] Figure 12A is a detail view of a portion of the alternative containment apparatus of

Figure 12 illustrating locations of contact between portions of the containment apparatus in

accordance with an embodiment.

]0046] Figure 13 is top plan view of the alternative containment apparatus of Figure 11 in

accordance with an embodiment.

[0047] Figure 14 is a side elevation view of the alternative containment apparatus of Figure

11 dispose around a vertical onshore pipeline in accordance with an embodiment.

[0047a] Figure 15 is a side elevation view of an embodiment of the invention including an

inflatable seal.

-10-
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DETAILED BESCRIPTION OF THE PREFERRED EMBODIMENT

[{3848] The present invention will now be described more fully heremaller with reference to
the accompanymyg drawings whach ilustrate emabodiments of the mvention. This mvention
can, however, be embodied in many ditterent torms and should not be construed as limited to
the illustrated embodiments set forth heremn. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully convey the scope of the
mvention to those skilled mn the art. Like nurmnbers reter to ke elements throughout, and the

prime notation, 1if used, mdicates similar clements in alternative embodiments or positions.

13849} In the following discussion, numerous speciiic details are set forth o provide a
thorough understanding of the present mvention. However, it will be obvious to those skalled
in the art that the present mvention can be practiced without such specific details.
Additionally, for the most part, details concerning pipehine construction, operation, use, and
the like have been omitied masmuch as such detais are not considered necessary to obiamn a
complete understanding of the present invention, and are considered to be within the skills of

persons skilled in the relevant art,

(3850} Referring to Figure 1, a portion of a pipeline 11 1s shown disposed on a sea floor 13,
Pipeling 11 can be any sustable pipeline adapted to transport hquid and gascous substances
under pressure from one focation to another location. Pipeline 11 can be a tubular member
posiiioned directly on sea floor 13 as shown. Alternatively, pipeline 11 can be supported
spaced-apart from sea tloor 13. Pipeline 11 inchudes a bore 15 through which the liguid and
gaseous substances can fravel. Pipehine 11 can be made up of nuiltiple components coupled
together, only a portion of whach 15 shown, Alternatively, pipeline 11 can be a continuous
length of tubing. In the illustrated embodiment, pipeline 11 is disposed bencath a sea suriace

17 so that thaid surrounds the portions of pipeline 11 not m contact with sea tloor 13.

[0851] As shown m Figure 2, pipelme 11 has a leak 19, such as 4 piggable dent, pinhole leak,
or rupture. In the tlustrated embodiment, fcak 19 15 located m an upper portion 21 of
pipehne 11, Upper portion 21 1s a portion of pipeline 11 extending above an imagimary plane
23 encompassing an axis 25 of ppelime 11, Imaginary plane 23 can bisect pipeline 11 and be
generally paralie] to sea floor 13, In an embodiment, tmaginary planc 23 can be located

es) and a bottom point (180 degrecs) of pipeline 11.

<

halfway between a top point {zero degr

A person skilled i the art will recognize that sca floor 13 can include numerous topography

“ii-
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changes; however, as discussed herein, sea {loor 13 can generally be considered to extend

horizontally.

130521 As shown mm Figures {-3, a containment apparatus 27 18 disposed around pipeline 11.
Contamment apparatus 27 includes one or more pedestals 29 posifioned on sea fioor 13,
extending upward therefrom and longitudinally parallel to axis 25 of pipeline 11, Pedestals
29 are adapted o provide stability to contamment apparatus 27 and can be manufactured
from metals or other matenals, such as high density polvmers. A person skilled 1 the art will
understand that pedestals 29 can have sufficiont strength and durability to support
contamnment apparabus 27 for prolonged periods of use m a subsea environment and can be
cxposed {0 extrome temperatures, exirome pressures, and corrosive elements. Pedestals 29
are adapied to fit closely adjacent to pipeline 11 and extend upward from sea fioor 13 a
sutticient amount (o support containment device 27 at smaginary plane 23. A person skilled
i the art will also understand that pedestals 29 can be any suitable size and shape provided

podestals 29 function as described herem.

[3053] Continuing to refer to Figures 1-3, containment apparatus 27 also mcludes an o spifl
container 31. In an cmbodiment, ol spill container 31 18 formed of metal sheets, or sheet
metal, having senyu-civeular openings 33 at opposite ends 33, In an ermbodiment, openings 33
have a diameter substantially cquivalent to an outer diameter of pipehne 11 so that upper
portion 21 of pipeline 11 can pass through openings 33 as shown in Figure 2. In the
tHustrated embodiment, o spill container 31 can be a substantially cubeoid object having
opposmg ends 35 mto which openimgs 33 are formed and sides 37 jommg opposing ends 335
at substanfially perpendicular angics. A top 39 joins opposing ends 35 and sides 37 at
substantially perpendicular angles and extends imward toward a medial portion of oil spill
contamner 31. Ends 35, sides 37, and top 39 can be tormed and jomed mn any suitable manner,
for example by welding.

,n?
{
!

{33541 In the embodiment of Figure 1-3, confainment apparatus 27 further includes a tubular
cyvhindrical column 41, Cyhindrical column 41 joins top wall 39 near a center of top wall 39
50 that a bore 43 of cylhindrical column 39 15 1 fluid communication with an mierior cavity
45 formed by top wall 39, sides 37, and ends 35, In the illustrated emibodiment, cvlindrical
column 41 joms {op wall 39, such as by welding the components together, so that cylindrical
column 41 and top wall 39 arc a single umit. A flange 47 18 tormed on an upper end of

cvhindrical column 41 so that 2 tubular riser 49 having a flange on a lower end can mount o

cyvhindrical column 41 and extend upward proximaie to sca surface 17. A person skilied in

-1 2~
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the art will recognize that riser 49 can mciude one of more members having a bore 51 coaxial
with and substantially the same size as bore 43 of cvhindrnical colurnn 41, An upper end of
riser 49 has a flange formed or mounted thercon. A person skilled m the art will understand
that cylindrical column flange 47, as well as flanges on riser 49 can be any suitable apparatus
permitting coupling of riser 49 to cylindrical column 41, For example flange 47 canbe a
polted flange, welded flange, quick connect fitting, or the ike. A collecting compartment 53
mounts to the upper end of riser 49 at the flange. Collecting compartment 53 18 3 conical
member having a wider end extending upward from the diameter of riser 43. The wider end
of collecting compartment 33 will extend above sea surface 17, Collecting compartiment 33
is open to the environment above seca surface 17 and m fhuid comnumication with cavity 435
through bores 43, 51. When containment apparatus 27 is disposed as shown hercin and
encrgized as described m more detat] below, thuids from leak 19 {flow from an mterior of
pipeline 1 through leak 19 mito cavity 45, where the thuid can flow to collecting
compartment 53 for collection by a vessel, skimming pump, or the like. In an embodiment,
contaimnment compartment 53 mcludes a square shaped upper end that transitions (o a conical
portion connected to riser 49, Contamment compartment 33, riser 49, and o1l spill contamer
31 can be formed of carbon stecl, stamnless stecl, copper, or any other suitable material
provided the material has suitable propertics pernutting use i extreme temperature, extreme
pressure, and corrosive subsea environments. In embodiments, riser 49 can be a flexuble or
sem-rigid hose extendimg from ol spill contamer 31 to contamment compartrnent 53. In
cmibodiments, contamment compartment 53 can have sutficient buovancy to float on the
surface of the sea regardiess of whether riser 49 15 nigid.

’v
!

{6055] Containment apparatus 27 also imncludes a seal apparatus 55, Seal apparatus 55
imcludes one or more seal members positioned at edges of contaimrnent apparatus 27 that are
it close proxumity (o or contact pipchine 11 when contamment apparatus 27 1s disposed as
shown 1 Figures 1-3. For example, lower edges of sides 37 opposite {op 39 have one or
more seal mermbers positioned and/or mounted thereon. Sumularly, lower edges of ends 35
opposite fop 39 have one or more scal members posifioned and/or mounted thercon, In
addition, seal members can be mounted at edges of openings 33. In the illustrated
cmbodiment, seal members of sealing apparatus 535 form a scaling band at contact points with
pipehine 11 so that upper portion 21 facmg cavity 45 forms a lower portion of cavity 45

sealing cavity 45 from the surrounding subsea cnvironment when confainment apparatus 27 18

~e

1

disposed as shown in Figures 1-3. Seal apparatus 55 also seals to pedestals 29, Sealing
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apparatus 55 can be formed of synthetic rubber, another clastomeric material, or the like,
provided that scaling apparatus S5 seals contamment apparatus 27 to pipehne 11, Inan
crabodiment, scaling apparatus 55 15 an inflatable scaling apparatus. In these embodiments,
sealing apparatus 55 15 coupled to an milation line 57 (Figure 2} by any suitable means.
inflation hine 57 extends from sealing apparatus 53 to a surface vessel (not shown} tor supply
of the mtlating means. In an embodiment, the mtlating means can be a pressure media, such
as hydraulic fhud, gas, such as nifrogen, carbon dioxide, or the like, or any other suttable
mtlating means. Once containment apparatus 27 1s positioned as shown, the vessel can
manually or automatically supply the mutlating means to mflation line 57, This causes scaling
apparatus 55 to mflate, pressing sealing apparatus 53 mito tighter contact with pipeline 11,
thereby ensuring a seal preventing thuird communication between cavity 45 and the anmibient
sea environment. A person skilled 1n the art will understand that each seal member of sealing
apparatus 35 can be m communication with adjacent scal members so that each seal member
can inilaic m response o application of the inflating means. A person skilled in the art will
understand that sealing apparatus 55 can be proximaie to or closely adjacent pipeline 11 prior
to mtlation. In some embodiments, sealing apparatus 35 can seal to pipehine 1 pnior to
inflation. Following mmflation sealing apparatus 35 provides a tighter seal along all surtaces

or edges of cavity 45 proximate to pipeline 11,

’v
!

{3856} Following disposal of contamnment apparatus 27 on pipeline 11 and mflation of
sealmg apparatus 35, thuid can flow from pipeline 11 mio cavity 45 of contamnment apparatus
27, A person skilled 1 the art will understand that during placement of contammment
apparatus 27, the ambient fluid surrounding pipelime 11 can fill cavity 45, bore 43, and bore
51 up to sea surface 17, Generally, the thand fiowing through leak 19 has a density less than
that of the thud surrounding contamnment apparatus 27 so that the leaking thid floats {0 sea
surtace 17 through cavity 43 and bores 43, 51, From sea surtace 17 withmm contaimument
compartment 53, the leakmg thud can be skimmed from the surface. In this manner, fluid
tcaking from upper portion 21 of pipeline 11 can be contained and collected. In addition,
pipeline 11 can be depressurnized foliowing placement and scahing of contamment apparatus
27 to himut or contam a larger oul spill and aliow for permanent repair of pipeline 11, A
person skilled in the art will recognize that depressurization of pipeline 11 can take
sigritficant time. In the dlostraied embodiment, containment apparatus 27 can maintam leak

19 sealed withun cavity 45 tor the duration of depressurization of pipehne 1.

14
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{38571 A person skilled in the art will understand that in some embodiments, a pressure build
up can occur within cavity 45 due to the flow rate of the substance passing through leak 19,
Pressure can increase signiticantly and cxert a force tending to push or remove contfaiment
apparatus 27 oftf of pedestals 29, breaking the seal tormed by sealing apparatus 55. A person
skilled 1n the art will recognize that in these embodiments, a suitable clamping mechanism
can be used to secure contamment apparatus 27 both to pedestals 29, and pipeline 11, For
cxample, metal bands can be threaded around portions of confamment apparatus 27 on
opposite sides of cvhinder column 41 that then wrap around pipeline 11, These bands can

also wrap around pedestals 29,

[{6058] In an alternative embodiment, 1lustrated n Figures 4-5, an 1solation valve 42 couples
to cyhindrical column 41, In the tllusirated embodiment, 1solation valve 42 has a contral
passage 44 having cquivalent diameter as bore 43 of cylindrical column 41, although the
diarneter of central passage 44 can be different. An adapter couples to cvhindrical columm 41
to direct fluid flow from bore 43 of cylindrical colunmm 41 to contral passage 44 of isolation
valve 42, Asshown, bore 51 of riser 49 has a diameter of a similar size to 1solation valve 42
so that thid my flow into riser 49 from 1solation valve 42 without {urther direction.
Strotdarly, contamment compartment 53 can be sized to couple to riser 49 as shown. Isolation
valve 42 permits an operator of containment apparatus 27 to 1solate the leakage for an
extended period of time and prevent passage of leaked fhuds from pipeline 11 out of
containment apparatus 27. In some embodiments, a vacuum pump can be connected above
isolation valve 42 o depressurnize niser 44, Depressurization of niser 49 biases fluid tow
from pipetine 11 through icak 19 mio riser 49, This reduces the risk of turther confanunation

of the surrounding environment by leak 19,

[{6059] Reformng to Figures 6-8, an alternative contamment apparatus 63 1s disposed around
pipelime 11, Pipchine 11 of Figures 6-8 mciludes the components of pipeline 11 of Figures 1-3
discussed above. As shown in Figure 7, pipeline 11 has a leak 61, such as a piggable dent,
pinhole leak, or rupture. In the iilustrated embodiment, fcak 61 is located i a lower portion
63 of pipeline 11, Lower portion 63 18 a portion of pipehne 11 depending below imagimary
plane 23 encompassing axis 25 ot pipeline 11, Imaginary plane 23 bisects pipeline 11 and is
oeneraily paraliel to sea tloor 13. A person skilled mn the art will recognize that sea floor 13
can mclude numerous topography changes; however, as discussed herein, sea floor 13 can

cencrally be considered to extend honizontally, Due to the position of leak 61 m lowe
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portion 63 below plane 23, containment apparatus 27 of Figures 1-3 may be meffective for

containing leak 61,

1{3060] In the illustrated embodiment, contamment apparatus 65 1s adapied to substantially
urround pipeline 11, A person skilled n the art will understand that contatunent apparatus
63 may not surrcund portions of pipeline 11 1 contact with sea floor 13, Contamment
apparabus 63 mchides one or more longitudinally extending hinged portions 67 and an ot
spill container 69, In an embodiment, ou spui contamer 69 1s formed of metal sheets having
semi-circular openings 71 at opposite ends 73, In an embodiment, openings 71 have a
diameter substantially equuvalent to an outer diameter of pipeline 11 so that upper portion 21
of pipeline 11 can pass through openings 71 as shown m Figure 7. In the illustrated
embaodiment, o1l spill container 69 can be a substantially cubeoid object having opposing
ends 73 mto which openimgs 71 are formed and sides 75 joining opposing ends 73 at
substantially perpendicular angles. A top 76 joms opposing ends 73 and sides 75 at
substantially perpendicular angles and extends mward toward a medial of o1l spill contamer
69, Ends 73, sides 73, and top 76 can be formed and joined i any suitable manner, for

exampie by welding.
. A &

[0061] Hinged portions 67 are coupled to sides 73 by any suttable means, provided hinged
porfions 67 can pivot on a coupled longitudmal portion of hinged portions 67 proxamate to
and extendimmg the length of sides 75, Hinged portions 67 include downward depending sides
77 and inwardly extending botioms 79. Hinged portions 67 can pivot about hinge pivot 81 50
that hinged portions 67 can move toward and away from pipeline [l when containment
apparatus 65 is disposed thercon as shown m Figures 6-&. Contamnment apparatus 63 1s
sealabie at pivot 81 so that fhuid communication can not occur through pivot 81, When
disposed on pipeline 11 as shown in Figures 6-§, pivot 81 can be located halt way between a
bottom of pipeline 11 disposed proximate to sea floor 13 and a top of pipeline 11 opposite the
bottom of pipeline 11, Bottoms 79 can be clastomeric eioments similar {o sealing apparatus
53 of Figure 1-3 and described i more detail below. Hinged portions 67 mclude side
clements 78 (Figure 6) extending rom sides 77 to pipeline 11 when disposed as shown 1o
Figure 7. Interior portions of side portions 78 will be formed to follow the outer diameter

surface of pipeline 11 and mnclude sealing members disposed thereon.

[6862] Hinged portions 67 also include an actuable cylinder 83 having a first end coupled to

sicdes 75 and a sccond end coupled to hinged portion 67, A person skilled 1 the art will

Y

understand that cvimder 83 can be coupled o any suitable portion of contamment apparatus

-1 6~
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65 provided cylinder 83 operates as described below. Cylinder 83 can be supplied with
hydraulic fluid pressure, gas pressure, or the like from a surface vessel (not shown), a supply
apparatus carricd by contamment apparatus 63, or the like. In operation, cyhinders 83 are
actuable to exert a force on hinged portions 67 causing hinged portions 67 {0 pivot on pivot
81. During placement of containment apparatus 65 around pipeline 11, cviimders 83 actuate
to pull hinged portions 67 away from a cavity 83 of contamment apparatus 63 as shown in
Figure 7A. Unce positioned around pipeline 11, cvlinders 83 can again actuate to exert a
force to move hinged portions 67 on pivot 81 to the position ilustrated m Figure 7, placing

pipehine 1 inside of cavity 83,

13863} In the embodiment of Figures 6-8, conlamment apparatus 65 further mcludes a tubular
cyhndrical column 87, Cyhindrical colunm 87 joins top wall 76 near a center of top wall 76
50 that a bore 89 of cylindrical column 76 18 1 Hiuid communication with miterior cavity 85
tormed by top wall 76, sides 75, and ends 73. In the tllustrated embodiment, cyvlindrical
column 87 jomns top wall 76, such as through welding, so that cvhndrical colunm 87 and top
wall 76 can be g single unit. A flange 91 15 formed on an upper end of cvlindrical column 87
so that a tubular riser 93 having a flange on a lower end can mount to cylindrical column &7
and extend upward proximate to sea surface 17. A person skalled in the art will recognize
that riser 93 can include onc or more members having a bore 95 coaxial with and
substantially the same size as bore 89 of cyhindrical column 87, An upper end of riser 93 has
a tlange formed or mounted thereon. A person skalled m the art will undersiand that
cvhndrical colunm tlange §7, as well as flanges on riser 93 can be any suttable apparatus
permitiing the coupling of riser 93 to cvhindrical column 7. For exampie, flange ¥7 and riser
flanges can be bolted {langes, welded flanges, guick connect fittings, or the like. A collecting
compartment 97 mounts to the upper end of niser 93 at the flange. Collecting compartment
97 15 a conical member having a wider end exiending upward from the diameter of riser 87,
The wider end of collecting compartment 97 will extend above sea surface 17. Collecting
compartraoent 97 18 open to the environment above sea surface 17 and 1o flud communication
with cavity 85 through bores 89, 95, When containment apparatus 635 is disposced as shown
herem and oenergized as described in more detaud below, thuids from leak 61 fiow from: an
mterior of pipeline 11 through leak 61 mmto cavity 85, where the thuid can flow to collecting
compartment 97 for collection by a vessel, skimmung pump, or the hke. In an embodiment,
contamment compartment 97 includes a square shaped upper end that transitions (o a conical

sortion connected to riser 93, Contamnment compartment 97, riser 93, and o1l spill contar
portion connected to riser 93, Contamment compartment 97, riser 93, and oil spill container
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69 can be formed of carbon steel, stainless steel, copper, or any other suitable material,
provided the material has suitable resistance (0 extreme temperatures, exireme pressures, and
COTTOSIVE subsea environments, In ermbodiments, riser 93 can be a flexibie or semi-nigid hose
extending from otf spill contamer 69 to contaimment compartment 97, In embodiments,
containment compartment 97 can have sutficient buovancy to float on the surface of the s¢

regardiess of whether riser 93 1s rigid.

[{3864] Confairunent apparatus 65 also includes a scal apparatus 99, Scal apparatus 99
mcludes one or more seal menibers positioned at edges of contamment apparatus 65 that are
i close proxumty (o or contact pipehine [ when contamnment apparatus 65 15 disposed as
shown 1n Figures 6-8. For example, bottoms 79 of hunged portions 67 can have scal members
mounted thereon and adapted o extend between bottoms 79 and the outer diameter surface of
pipeiine 11 when containment apparatus 65 18 disposed on pipeline 11 as shown m Figure 7.
Stmilarty, the mtenor portions of side portions 78 adapted to be disposed proxamale {o the
outer diamcter of pipeline 11 and the edges of openings 71 can mclude seal members
posifioned thereon. In the ilustrated cmibodiment, seal members of sealing apparatus 99
form a sealing band at contact pomts with pipeline 11 when energized. In this manner, cavity
RS can seal a portion of the outer diameter surface of pipeline 11 from the surrounding subsea
environment. In the ilustrated embodiment, sealing apparatus 99 seals leak 61 from the
surrounding subsea environment when disposed as shown i Figures 6-8. Sealing apparatus
99 can be tormed of syuthetic rubber, another elastomeric material, or the hike, provided that
scaling apparatus Y9 provides at least a generally fluid-fight seal between contamment
apparatus 65 and pipeline 11, In an embodiment, sealing apparatus 99 1s an inflatable sealing
apparatus. In these embodiments, sealing apparatus 99 is coupled to an inflation hine 101 by
any suitable means. Inflation hne 101 extends from sealing apparatus 99 1o a surface vesscl
(not shown) for supply of the inflating means. In an embodiment, the milating means can be
hydraulic thid, gas, such as nifrogen, carbon dioxide, or the like, or any other suitable
mflating means. Once contammment apparatus 65 18 positioned as shown m Figure 7, the
vessel can manually or automatically supply the milating means to milation line {01, This
causes sealing apparatus 99 to milate, pressing sealing apparatus 99 inio fighter contact with
pipehine 11, thereby ensuring a seal preventing Huid communication between cavity 85 and
the ambient sea environment, A person skilled i the art will understand that seal members
of scaling apparatus 99 can be m communicafion with adjacent scal members so that cach

inflates in response 1o application of the intlating means. A person skilled in the art will

i K.
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understand that sealing apparatus 99 can be proximate to or closely adjacent pipeline 11 prior
to mflation. In some embodiments, sealing apparatus 99 can seal to pipehine 1 prior to
inflation. Following mitlation scaling apparatus Y9 provides a tighter seal along all surtaces

or edges of cavity 85 proximate to pipeline 11 as shown m Figure 7B.

{3865] Following disposal contamment apparatus 65 on pipeline 11 and mnflation of sealing
apparabus 99, thad can flow from pipeline 11 o cavity 8S of contamnment apparatus 65, A
person skitied 1 the art will understand that during placement of contammment apparatus 63,
the ambient fhiid surrounding pipelme 11 can ful cavity &5, bore 89, and bore 95 up o sca
surface 17. Generally, the fluid Bowing through leak 61 has a density less than that of the
tHuid surroundmg contaimment apparatus 65 so that the leaking fluid tloats {o sea surtace 17
through cavity 83 and bores 89, 95, From sea surface 17 within contamment compariment

7, the leaking fluid can be skimmed from the surface. In this manner, fluid leaking form
tower portion 63 of pipeline 11 can be contamed and collecied. In addibion, pipeling 11 can
be depressurized followmg placoment and sealing of contamment apparafus 65 to lunit or
contain a larger ot spill and allow for permanent repair of pipehine 11, A person skilled in
the art will understand that containment apparatus 65 can also be used {o contamn a leak

similar o feak 19 of Figures 1-3.

130661 [n an alternative ermabodument, tllustrated m Figures 9-10, an isolation valve §8
couples to cvlindrical column 87, In the illustrated cmbodiment, 1solation valve 8¥ has a
central passage 90, The diameter of central passage 90 1s not necessarily have the same
diarneter as bore 89 of eyhndrical colunm 87, An adapier couples to evhndrical columm &7 to
direct thud tlow from bore 89 of cylindrical column §7 to contral passage 90 of isolation
valve 8. As shown, bore 95 of riser 93 has a diameter of a similar size to isolation valve 88
so that fhud my flow 1nto riser 93 from 1solation valve 88 without further direction.

Strotdarly, contamment compartment 97 can be sized to couple to riser %3 as shown. Isolation
valve 88 permits an operator of containment apparatus 05 {o 1solate the leakage for an
extended period of time and prevent passage of leaked fhuds from pipeline 11 out of
containment apparatus 65, In some embodiments, a vacuum pump can be connected above
isolation valve 88 {0 depressurize riser 93, Depressurization of riser 93 biases fhuid tlow
from pipeline 11 through leak 61 mto riser 93, This reduces the risk of further contamimation

of the surrounding environment by leak 61,

{33671 In another alternative embodiment, 1llustrated m Figures 11-13, a portion of a pipeline

103 1s shown., Pipeline 103 1s shown m an onshore location. Pipeline 103 can be mstalied

-1 6.
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above or below an onshore surface. Pipeline 103 can be any suitable pipeline adapted to
transport liguid and gaseous substances under pressure from one location {o another location.
Pipeline 103 includes a bore 105 through which the hquud and gascous substances can fravel

and can be made up of multiple componcents coupled together, a portion of which 1s shown.

{(38368] As shown i Figure 12, pipeline 103 has a leak 137, such as a piggable dent, pinhole
tcak, or rupture. A cybindrical contaimment apparatus 109 circumscribes pipeline 103 so that
contfainynent apparatus 109 15 coaxaal with an axas 111 of pipeline 103, In the dlustrated
cmbodiment, contaimment apparatus 109 comprises an upper portion 113 and a lower portion
115, In the dlustrated eranbodimnent, upper portion 113 and lower portion 115 can be equally
sizod portions of contamment apparatus 109 bisected by a substantially honizontal imagmary
plane 117 encompassing axis 111, Upper portion 113 and lower portion 115 mchude one or
more seal members 119 mounied to opposite ends of cach portion 113, 113, In the illustrated
cmbodiment, four seal members 119 are used, a separate seal member 119 positioned at cach
cnd of upper portion 113 and a separate seal member 119 positioned at cach end of lower
portion 113, In the illustrated embodiment, scal members 119 can be tormed of rubber or any
other suitable elastomer type material. Upper portion 113 and lower portion 115 form two
halves of a cvlindrical cavity 121 through which pipeline 103 can pass as shown m Figure 11
and Figure 13. Upper portion 113 and lower portion 115 melude clamps 123 formed on
iongitudinal edees of upper portion 113 and lower portion 115, In the illustrated
emboduments, clamps 123 can be flanges having bores formed therein. Bolts can be threaded
through clamps 123 and sccured with an associated nut to secure upper portion 113 to lower
portion 113, A person skilled in the art will understand that any suitabie clamping
mechanism can be used provided the clamping mechanism secures upper portion 113 o
lower portion 115 and exerts a {orce causing upper portion 113 and lower portion 115 1o seal
a4 porfion of the outer diameter surtace of pipehne 103 at leak 107 from the surrounding

SHVIFONRMent.

{3869] As shown, contamment apparatus 109 can be placed around leak 107 m the tollowing
manngr. Contamment apparatus 109 will be separated mto upper porbion 113 and lower

portion 115. Lower portion 115 and upper portion 113 can be placed around pipeline 103 so
that icak 107 1s positioned between seal members 119, Clamps 123 of upper portion 113 and
lower portion 113 are ahigned and clamps 123 of upper portion 113 are secured o clamps 123
of lower portion 1135, In the embodiment of Figure 11A, clampmg torce 1s applied (o clamps

123 so that scal members 119 can be compressed between upper and lower portions 113, 115

-2 {3~
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and an outer diameter of pipeline 103, In the embodiment of Figure 11B, seal members 119
are mnflatable members that can be supplied with hydraulic or pneumatic pressure to expand
seal members 119 similar to scal apparatuses 55, 99 of Figures 1-3 and 6-8, respectively. An
initial scal can be formed between seal members 119 and pipeline 103 through compression
by clamps 123 as m Figure 11A. As shown in Figure 118, seal members 119 can be mtlated
to form a tighter seal between upper portion 113 and the outer diameter surface of pipeling
103, In this manner, fhuids or gases leaking from pipehine 103 through leak 107 can be
trapped m cylindrical cavity 121 of contaimnment apparatus 109, A person skilled m the art

will understand that erobodiments mclude both milating and non-inflating seal members 119,

[8878] In some embodiments, an solation valve 125 can be secured o one or more of upper
potion 113 and lower portion 115 (shown in Figures 11-12). Isolation valve 125 provides for
fluid or gas removal from cylindrical cavity 121 without requiring removal of contamnment

apparatus 109 from pipeline 103,

[3871] As shown i Figure 12A, upper portion 113 and lower portion 115 ¢an be keved (o
cnsure proper alignment of upper portion 113 and lower portion 115 for contamment of fluids

or gases leaking form leak 107,

188721 Reformng to Figure 14, contamment apparatus 109 can be mstalled on a vertically

extendmg pipeline 103 as shown.

130731 Vanous embodiments described herem can include an mntlatable sealing means.
Figure 15 illustrates an embodiment of an infiatable seal. Seal 127 is an elastomeric seal
having a chamber defined by mmer sidewall 129 and an outer scaling surface 131, Pressure
media s mtroduced mto the chamber and urges sidewall 129, and thus outer sealing surface
31, outward. The tllustration of the scal is shown n the context of side 133, which 1s g side
of a contaimer such as container 31 {(Figures 1-3}, but seal 127 can represent any of the
imtlatable scals deseribed heremn. Seal 127 oreates a seal between side 133 and an adjacent
meniber 133, The adjacent member 135 can be for example, a pipe, a pedestal, an extending

botton, or any of the components described herein as having an inflatable seal.

{38741 Seal 127 can be connecied to side 133 before side 133 1s placed on adjacent member
135, One of ordmary skill mn the art will appreciate that seal 127 can be held m place by a
variety of technigues including, for exarople, an adhesive or by being press fit info a channel
so that 1f remains in place unti side 133 1s proximate adjacent member 135, In the

crbodiment shown m Figure 15, side 133 mcludes a flange 135 extendimg therefrom. Flange
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135 can have a seal recess 137 for recetving at least a portion of seal 127. Ifside 133 is

sufficiently thick, seal £27 can be connected to an end face of side 133.

16075] A pressure media can be used to inflate scal 127, The pressure media can be, tor
example, a hiquid such as hydraulic fluid or water, or a gas such as compressed air, nitrogen,
or CO2. Other types of pressure media can be used. Inflator 139 can be used to pressurize
the pressure media and, thus, mflate seal 127, Intlator 139 can be a compressor, a hydrashce
pump, o7 a pressurized storage device such as a gas eviinder contavung COZ or mitrogen. As
one of skill in the art will appreciate, a valve and a regulator can be used to control the flow ‘
of pressure media at a desired pressure. Tnflator 139 can be located on boat 141, as shown in
Figure 15, For onshore applications, inflator 139 can be focatedon a vc—:hicle or on the
ground. In embodiments, mflaior 139 can be connected to a component of the contamment
apparatus. A pressurized cyhinder, for example, can be mounted 10 a component such as, for
example, an exterior surface of the ol spill contamner. The intlator 139, thus, can be above or
pelow the surface of the sea. Intlation hine 143 can communicate pressure media from

inflator 139 to seal 127,

[8076] Accordingly, the discloscd cmbodiments provide numcerous advantages gver prior ait
embodiments. For example, the disclosed embodiments provide a deviee to contamm fuid
spills from a pipeline that is caused by a pinhole or rupture in a tubular wall of the pipeline.
The pmmhole or rupture can be caused by corrosion or external forces. The disclosed
cmbodiments may be used on all pipes, such as thos¢ carrying hydrocarbon products, watcr,
or gases. In addition, the disclosed embodiments may be used both on and offshore. Stil)
further, the disclosed embodiments may be used on multiple pipeline diameter sizes, for
example from a 17 diameter pipcline up to a 727 diameter pipeline with appropriafe sizing of
the component parts. The disclosed embodiments provide temporary contammment, allowmg
depressurization of the pipehine for repair, and the disclosed embodiments may provide long-

term 1solation of the pipeline untl the affected portion of the pipeline may be replaced.

18077} 1t s undersiood that the present tnvention may take many forms and embodiments.
Accordingly, several vanations may be made m the foregoing without departing from the
scope of the invention. Having thus described the present invention by reference to
certain of its preferred embodiments, 1t is noted that the embodiments disclosed are
tllustrative rather than limiting in nature and that a wide range of variations, modifications,
changes, and substitutions arc contcmplated in the forcgoing disclosure and, m some

instances, some features of the present invention may be employed without a corresponding

>y
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use of the other features. Many such vanations and modifications may be considered obvious
and desirable by those skilled m the art based upon a review of the {oregomg desceription of
preforred embodiments. Accordmgly, it 18 appropriate that the appended claims be construed

broadly and m a manner consistent with the scope of the mvention.

23
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What 1s claimed 1s:

1. A containment apparatus removably disposable around a pipe, the containment
apparatus operable to contain substances passing through a tubular wall of the pipe from
an 1interior of the pipe to an environment surrounding the pipe, the containment

apparatus comprising:

a fluid container operable to be disposed around at least a portion of an outer
diameter surface of the pipe such that the fluid container extends a longitudinal distance

along an axis of the pipe;

a sealing apparatus comprising one or more seal members positioned along edges
of the fluid container so that when the fluid container is positioned on the pipe, the seal
members are operable to form a seal between the fluid container and an outer diameter
surface of the pipe such that the substances passing through the tubular wall are

controlled within the containment apparatus;

one or more pedestals disposable closely adjacent to the pipe, the pedestals having
a length extending along the axis of the pipe and a height extending from a surface on

which the pipe 1s disposed;

a plane bisecting the pipe, the fluid container being disposable on the one or more
pedestals so that at least a portion of the one or more seal members 1s closely co-planar

with the plane;

a column mounted to the fluid container to provide fluid communication from the
fluid container, the column extending away from the outer diameter surface ot the pipe;
wherein the fluid container comprises opposing ends, each end having a recess

formed therein, the recesses each being operable to recieve a portion of the outer
diameter surface of the pipe when the fluid container is disposed on the pedestals, the
recesses each having a diameter substantially equal to the outer diameter of the pipe;

wherein the seal members extend along a longitudinal portion of the fluid container

- 24 -
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and along the recesses so that the seal members are disposed to provide a fluid cavity

sealingly 1solated from an area outside of the fluid container; and

wherein the sealing apparatus provides a pressure media to the seal members to

inflate the seal members into sealing contact with the pipe.

2. The containment apparatus of claim 1, wherein the pipe is positioned subsea and a
riser couples to the column and extends above a surface of the sea to provide tluid
communication between the fluid cavity and a collecting compartment, the collecting

compartment being accessible from the sea surface.

3. The containment apparatus of claim 2, further comprising an isolation valve
positioned in the riser to selectively allow fluid communication between the fluid cavity

of the fluid container and the sea surface.

4. A containment apparatus removably disposable around a pipe, the containment
apparatus operable to contain substances passing through a tubular wall of the pipe from
an interior of the pipe to an environment surrounding the pipe, the containment

apparatus comprising:

a fluid container operable to be disposed around at least a portion of an outer
diameter surface of the pipe such that the fluid container extends a longitudinal distance

along an axis of the pipe;

a sealing apparatus comprising one or more seal members positioned along edges
of the fluid container so that when the fluid container is positioned on the pipe, the seal
members are operable to form a seal between the fluid container and an outer diameter
surface of the pipe such that the substances passing through the tubular wall are

controlled within the containment apparatus;

the fluid container further comprises a lower portion pivotably mounted to a side of

the fluid container so that the lower portion pivots along longitudinal edges parallel to

295 .-
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the axis of the pipe, the lower portion including a bottom that extends from the lower
portions to the outer diameter surface of the pipe when the lower portion is pivoted
inward, the lower portion positioning the fluid container so that the fluid container

surrounds the pipe;

the fluid container further comprises opposing ends, each end having a recess
formed therein, the recesses each being operable to receive a portion of the outer
diameter surface of the pipe, at least a portion of the one or more seal members
extending along a longitudinal portion of the bottom of the lower portion of the tluid
container and along the recesses so that the seal members are disposed to provide a fluid

cavity sealingly isolated from an area outside of the fluid container; and

wherein the sealing apparatus provides a pressure media to the seal members to

inflate the seal members into sealing contact with the pipe.

5. The containment apparatus of claim 4, wherein the pipe is positioned subsea and a
riser is connected to a column and extends above a surface of the sea to a fluid
container, the riser providing fluid communication between a fluid cavity of the fluid

container and the sea surface.

6. The containment apparatus of claim 5, further comprising an isolation valve

positioned in the riser to selectively allow fluid communication between the fluid cavity

of the fluid container and the sea surface.

7. A containment apparatus removably disposable around a pipe to contain substances

passing through a tubular wall of the pipe from an interior of the pipe to an environment

surrounding the pipe, the containment apparatus comprising:

a fluid container having a portion disposable around at least a portion of an outer
diameter surface of the pipe and extending a longitudinal distance along an axis of the

pipe, the fluid container having opposing ends, each end having a recess formed therein,

26 -
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the recesses each being operable to receive a portion of the outer diameter surface of the
pipe when the fluid container is disposed around at least a portion of the outer surface of

the pipe, the recesses each having a diameter substantially equal to the outer diameter ot

the pipe;

a sealing apparatus comprising one or more seal members positioned along edges
of the fluid container so that when the fluid container is disposed on the pipe, the seal
members are operable to form a seal between the fluid container and the outer diameter
surface of the pipe, the one or more seal members extending along the edges of each of
a longitudinal portion of the fluid container and the recesses so that the seal members
are disposed to provide a fluid cavity sealingly isolated from an area outside of the fluid

container;

one or more pedestals disposable closely adjacent to the pipe, the pedestals having

a length extending along the axis of the pipe and a height extending from a surface on

which the pipe is disposed;

a plane bisecting the pipe, the fluid container being disposable on the one or more
pedestals so that at least a portion of the one or more seal members is closely co-planar

with the plane; and

a column mounted to the fluid container to provide fluid communication from the

fluid container, the column extending away from the outer diameter surface of the pipe.

8. The containment apparatus of claim 7, wherein the sealing apparatus further
comprises an inflator in fluid communication with an interior of the one or more seal
members, the sealing apparatus being actuable to energize the seal members into sealing

contact with the outer diameter surface of the pipeline.

9. The containment apparatus of claim 7, wherein the pipe is positioned subsea and a

riser couples to the column and extends above a surface of the sea to provide fluid

-27 -
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communication between the fluid cavity of the fluid container and an upper portion of

the column.

10. A containment apparatus removably disposable around a pipe to contain substances
passing through a tubular wall of the pipe from an interior of the pipe to an environment

surrounding the pipe the containment apparatus comprising:

a flud container having a portion disposable around at least a portion of an outer
diameter surface of the pipe and extending a longitudinal distance along an axis of the
pipe, the fluid container having opposing ends and an recess formed in each end, each
recess having a diameter substantially equal to the outer diameter of the pipe to receive
a portion of the outer diameter surface of the pipe when the fluid container is disposed

on the pipe;

a sealing apparatus comprising one or more seal members mounted to one or more
edges of the fluid container so that when the fluid container is disposed on the pipe, the
seal members form a seal between the fluid container and the outer diameter surface of

the pipe;

a lower portion of the fluid container pivotably mounted to a side of the fluid
container so that the lower portion may pivot along a longitudinal edge of the side
parallel to the axis of the pipe, the lower portion including a bottom, the bottom

extending to the outer diameter surface of the pipe when the lower portion is pivoted

inward, the lower portion positioning the fluid container so that the fluid container
surrounds the pipe, the seal members extending along a longitudinal portion of the
bottom of the lower portion of the fluid container and along the recesses so that the seal

members are disposed to provide a fluid cavity sealingly isolated from an area outside

of the fluid container; and

a column mounted to the fluid container to provide fluid communication from the

fluid container, the column extending away from the outer diameter surface of the pipe.

.08 -
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11. The containment apparatus of claim 10, wherein sealing apparatus i1s actuable to
energize the seal members into sealing contact with the outer diameter surface of the

pipeline.

12. The containment apparatus of claim 11, wherein the sealing apparatus provides a
pressure media to the seal members to inflate the seal members into sealing contact with

the pipe.

13. The containment apparatus of claim 10 wherein the pipe is positioned subsea and a

riser couples to the column and extends above a surface ot the sea.

14. The containment apparatus of claim 13, further comprising an isolation valve
positioned in the riser to selectively allow fluid communication between the fluid cavity

of the fluid container and an upper portion of the riser.

15. The containment apparatus of claim 10, wherein the lower portion of the fluid
container is one of a pair of lower portions of the fluid container, each pivotably

mounted to a side of the fluid container.

_29 _
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