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MVERTER SYSTEM FOR A SUBSEA WELL /

FIELD OF THE INVENTION
{0001] The present invention relates to systems for diverting the flow of hyém?/mns from a
blowout preventer. More particularly, the present invention the relates to diverterg/that arc applicd
to the outlet of a blowout preventer so as to provide a safety mechanism in the gvent of a failure of
the blowout preventer. Additionally, the present invention relates (o d%vem@iéstems which allow
chemicals or materials 1o be intraduced into the flow of hydrocarbons.
BACKGROUND OF THE EN’VE’NTEOI}J/

[0002] As the worldwide demand for ydrocarbon fuel has i'i’i(:‘i’fﬁaﬂ,éé, and known onshore reserves
have not kept up with the demand, there has been increasing act;z'f{ity in offshore oif exploration and
production.  Reserves of oil known to exist in the offshor z{reas have steadily increased and an

increasing percentage of world production is from these gffshore areas. The offshore environment

has presented numercus new challenges to the oil drilling industry which have been steadily

overcome to allow efficient drilling and productioh in these areas, although the cosls have been
considerably higher than those of onshore opepdtions.

[0603] Not only has the offshore environment made production more difficult to accomplish, it has
also generally increased the risk of envirgnmental damage in the event of a well blewout or other
uncontrolied loss of hydrocarbons intofhe sea, As aresult, known safety equipment, such as blowout

preventers which have been used shccessfully i onshore operations, have been used in offshore

operations also. In spite of:"saib}y{)recautiﬂnsg blowouts of offshore oil wells are known to oecur and
will occur in the future. /
[0004] Subses drilling operations may experience a blowout, which is an uncontrolled flow of

formation fluids into t

drilling well. These blowouts are dangerous and costly, and can cause loss

of life, pollution, defmage to drilling equipment, and loss of well production. To prevent blowouts,

:

blowoul prevention equipment is required. This blowout prevention equipment typically includes

Tow of drilling fluids, and well re-entry equipment. In addition, process and condition
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monitoring devices complete the BOP system.  The drilling industry refers to the BOP syste
the BOP stack.

[6065] The well and the BOP connect the surface drilling vessel to amarine riser pipe, whith carrics
formation fluids (e.g., oil, etc.) to the surface and circulates drilling ftuids. The marihe riser pipe
connects to the BOP through the Lower Main Riser Package (LMRP) which ccn}vﬁ{: a device 1o
connect to the BOP, an annular seal for well control, and {low conirol devices '6{ supply hydraufic
{luids for the operation of the BOP. The LMRP and the BOP are commonly mfé’:&d to, collectively,
as simply the BOP. Many BOF functions arc hydraulically controlied, ih piping attached to the
riser supplving hydraulic fluids and other well control fluids, Typicall‘%;}:cntral control umit allows
an operator io monitor and control the BOP functions from the s;ﬁ;s:{;‘ace. The central control unit
includes a hydraulic contrel system for controlling the various JOP functions, each of which has

. . . 7
various flow confrol components upstream of it /

10006] While many of the techniques used in onshore eperations can be applied in the offshore

envirenment, they often prove to be less effective and require a much longer time period for
implementation. For example, while relief wells cah drilled o intercept the blowout well, a great
amount of time may be required in the drilling gperation. In drilling the relief wells, platforms or
other drilling support decks must be located and transported to the blowout site before drilling
operations can begin, Due to the ruggedOfishore environment, more fime is required to drill the
relief wells than would be required in/onshore operations. As a result of all of these difficulties,
many months can pass between the/occurrence of an offshore oil well blowout and the successful
final capping of the blown-out svell. In the intervening time, large quantitics of oil and gas can
escape into the ocean with sefious environmental impact,

18007} Wiile a portion of'the hydrocarbons lost from a subsea well biowout may be trapped and
siimmed by va'riousamainmem booms and oil skimmer ships, substantial quantities of
hydrocarbons can £l escape such containment cquipment. It can be seen that once the
lrydrocarbons arg allowed to reach the ocean, surface wave action tends to disburse the lighter
hydrocarbony'which may mix with water or evaporate into the air, The gasecus hydrocarbons, of
course, tepid to escape into the aimosphere. The heavier ends oi.‘ the crude oil often form intc

lg6 or tar balls which may flow at, or just below, the water's surface so as to make it difficult

D
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to contain or to skim up,
iG008] In the past, various patenis and patent publications have issued relating to svstems for the
contarnment of oil gpills and blowouts, Forexample, U.S. Patent No. 4,324,565, issued en’April 13,
1982 10 3. 5. Hammell, discioses a subsea blowout containment method and appéaratus.  Thig
blowout containment apparatus comprises an inverted funmel adapted for positioningover s wellhead
to receive fluids from the well and direct them into a conduit extending from tlfe funnel to surface
support and processing equipment. The {unnei and conduit are supported/ﬂ‘om the sea’s surface,
preterably by a vessel such as a barge. The barge carries the equipment };{; receive the full flow of
fluids from the well, fo process the fluids, and o conduct the liguids ’g anearby tanker where the
recovered liquid hydrocarbons may be stored. //

[00309] U.S, Patent No. 4,405,258, issued on September 20, }ﬁé te O'Rourke et al., describes a
method for containing oil and/or gas within a blow-out coveptlome. This method includes the steps.
of deploying a containment dome in shallow water nedr the location of the seabed whete the
containment dome is to be located. The containment dome has an upper expanded dome-like fuid

mmpervious membrane, a {luid impervious holiow fieripheral ring attached (o the periphery of the

membrane to provide a depending bag-like contgimer, and discrete water drainage means within the
bag-iike container for connection to pump ;;ﬁﬁduii means therefrom, Wet sand from the seabed is
then pumped into the bag-iike container. Water is then drained (rom the wet sand through the water
drainage means so as to provide a body of drained sand disposed within the bag-like container and

providing a hollow peripheral ring 28 a hollow peripheral torus acting as a sel{-supporting structure

and as an anchor for the dome-like structural unit. The dome is then charged with a buoyant amount
of air and the buoyed dome ¥ floated out to the site where the dome is to be deployed. It is then
submerged by conirollablyreleasing the air while substantially simultaneously filling the dome with
water, thereby sinkin

[6016] U.5. Patent I

he dome unti] the lighter-than-water fluid is captured within the dome.

0. 4,828,024, issued on May 9, 1989 to J. R. Roche, describes a diverter system
andd blowout prefenter. The system comprises a blowout preventer attached above a spool having
a hvdraulically-driven sleeve/piston. An outlet flow passage exists in the spool. This outlet flow
passage S;AZB:: connected to a vent line. The outlet flow passage is closed off by the slceve wall

when the spool piston is at rest. Hydraulic poris are connected above and below the blowout

3-
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preventer annular piston and above and below the spool anmular piston. The ports below the blowout
preventer piston and above the spool piston are in fluid communication with each other. A hydraulic
cireuit is provided having two valves between a source of pressurized hydraulic fluid ap€ & drain.
[0011] U.5. Patent No. 5,984,012, issued on November 16, 1999 i¢c Wactor ot al, fpro\'fidcs arn
erergency recovery system for usc in a subsca environment. This emergency recpvery sysiem has

a casing that 1s open at each end with a shackle connected to one end of the casi

0 with the opposite
end of the shackle designed for connection to appropriate points on the main stack and lower marine
riser package in any orientation. A flexible sling with a closed loop formed at each end is used with
one of the closed loops releasably connected to the shackie and the m}gy of the casing. The other ead
of the sling has a flotation member attached to the sling adiacent e closed loop. The sling is fan
folded as it is lowered into the casing. The flotation member is ghapoed to i inside the other end of
the caging with the closed end loop of the sling protruding /f om the casing. The flotation member
1s constructed of gynthetic foam and is sized to provide -sx_;f’ﬁcient buoyancy to fully extend the sling
when the release ring 1s veleased by a remotely opem};.d vehicle in & subsea environment,

012 US Patent No. 7,165,616, issued on Jar 'faz"y Z3, 2007 to Fox ef al., teaches a subsea
intervention system that inchudes a BOP 'rnodulf,/é'ﬁg CT madule. A wol positioning system 15 used
for positioning a selected subsea ool stored }Afo’z{thin arack with atool axis in line with the BOP axis,
white a marinized coiled string injector "éf maved by positioning system to an inactive position.

Power to the subsea electric motors is

supplied by an electrical line ymbilical extending from the
surface for powering the pamps. A}X injector is provided that includes a pressure compensator roller
bearing and a pressure-compensdted drive system case.

16013} UK. Patent Mo, 7,59?’,’%1 1, issued on October 6, 2009 to D, Usher, provides a method and
apparatus for subsurfa,c% oil recovery using a submersible unit. The submersible vehicle is
positioned above the b d of a diver supported on a platform above the pollutant, A wand at one end
of a pipe cvacuatcd/g a centrifugal pump is manipulated to draw the pollutant to the surface for
treatment or disposal.

6014 U.S.fi;a{eni No. 7,921,917, issued on April 12, 201) io Kotrla et al, shows a
mu%ti—depj.aégabic subsea stack system. This subsca stack system includes a lower marine riser

packagg, a blowout prevenier stack with a first ram blowout preventer, and an additional blowout

<
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e

wellhead. 4

[G015] U.S. Patent Publication No. 2009/0095464, published on April 16,;509 tor MoGrath et al.,
provides a system and method for providing additional blowout preventer dontrol redundancy, This
system has backup or alternate fluid flow routes around malfunctionig BOP control components
using a remotely-instalied removable hydraulic hose connection, The backup fluid flow route sends
pressure-reguiated hydraulic fTuid io a BOP operation via an isf ation valve rigidly attached to the
BOP, then to a hose connected to an intervention panel on the’ BOP, and finally through a valve that
isolates the primary flow route and establishes a seconda

[0016] 1S, Patent Publication No. 2609/0260829, pu

flow route to allow continued operation.

ished on October 22, 2009 to D, J. Mathis,
provides a subsea (ree safety control system that limits the probability of failure on demand of a
subsea test tree . A safety shut-in system is proyided for actuating a safety valve of the subsea test
tree. The safety shut-in sysiem includes a su(i/ ace confrol station posiiioned above a water surface
commected via an umbilical to a subsea cofitrol syster: positioned below the water surface so as to

actuate the safety valve. /

HMET| It is an object of the p-rc-sog&/invemjon o provide an apparatus for containing the flow of

fluids resulting in a subsea cil gu-’é/li blowout,

{001%] It 15 another object of e present invention to provide a svstem that is attachable to a blowout

prevenier 50 as (o containdhe flow of fluids in the event of a failure of the blowout preventer.

¢
£

10019} It is another %ﬁfcct of the present invention to provide a method and apparatus that can
recover substamtiallf all of the fluids flowing from the blowout preventer and for preventing the
mixing of such fFuids with seawater.

16020] Itis %Uﬂ another object of the present invention t provide a diverter sysiem for & subsea well
in which v ./rfious; liquids and anti-icing chemicals can be introduced so as to prevent frozen methane

from bjocking the operation of the diverter system.

/ 8
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[6021] It is still a further object of the present invention o provide & diverter system for a s;ly(ca

well which [acilifates the ability to choke-and-kill the well. ;
[G022] Tt is still a further object of the present invention o provide a diverter system foy gsnbsea
well that can be sasily secured between the lower marine riser package and the blowodt preventer,
160231 These and other objects and advantages of the present invention will bccor}}é apparent from
a reading of the attached specification and appended clairms, /f
BRIEF SUMMARY OF THE INVENTION // ’

[0024] The present invention is a diverter system {or a subsea well tHat comprises a blowout

preventer and & diverter affixed to an outlet of the blowoud proventers The blowout proventer has

an interior passageway with an inlet at a bottom thereof and an cut)él at & top thereof. The diverter
has 2 flow passageway extending therethrough and conumunication with the interior pagsageway of
the blowout preventer. The diverter has a valve means thergim for changing a flow rate of a fluid
fiowing through the flow passageway of the diverter. The/diverter has at least one channel opening
in valved relation to the Tow passageway so as to allow the ftuid from the flow passageway (o pass
outwardly of the diverler, /

[G025] In the present invention, the valve can ingludes 4 ram that extends in transverse relationship
to the flow passageway, The ram can be actatable so as to change the flow rate and, ultimate, 1o
block the fow of fluid through the flow passageway. This ram Is positioned above the channel.
10Q26] In the present invention, the cl}ﬁnne% includes a first channe! in valve communication with

/

the flow passageway, and a second/channe! in valved communication with the flow passageway.

Each of the first and second channels are suitable for passing a fluid from the flow passageway Lo
a location away from the divgrier, There is at least one flow ling in valve communication with the

flow passageway. This flgw line is snitable for passing fiuids and chemicals into the hydrocarbons

of the flow passageway.
10027} The diverterhas an inlet affixed to the cutlet of the blowout preventer, The diverter has an
gutlet at an ﬁpp@{ita eiid of the flow passageway from the inlet. The diverter further includes a
containment gap that is affized to the diverter and over the outlet thereof to block the flow of the
fluid throwkh the outlet. A manifold can be connected by a line to the channel of the diverter. This

marfold is suitable for collecting the fluid passing through the channel, A choke-and-kill manifold

e
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1s connected by a line to the flow line of the diverter. This choke-and-kill manifold is suitabledor
passing a material info the flow passageway of the diverter, A lower riser package can be a}ﬁmed to
the outlet of the diverter.

{00281 The present invention is also a method of diverting fluxd passing from an outlelof 2 blowout
preventer, This method includes the steps of: (1) forming a body having an inlet /gm’id an outlet and
valve cooperative with the flow passageway cxtending between the inlet and th@ffmﬂct; (2} affixing
the body to the outlet of the blowout preventer while the valve is opened s;];fch that fiuid from the
outiet of the blowout preventer passes through the flow passageway; (3 }fo{’gsing the valve such that
the fluid passes through the channels extending from the flow passage %‘f/ay and below the valve; and

(4} discharging the fluid from the channel away from the body.

{0029] The method of the present invention further includes thogteps of closing the valve such that
the fluid is prevented from passing outwardly of the outlet of the body and affixing a containment
cap over the cutlet of body. Further, the channel can be ;ﬁ;mecteé to a manifold such that the fluid
passes [rom the Bow passagoway through the channel /amc% into the manifold. The manifold can then
be used so as 1o collect and/or distribute the fluid. S4116 urther, the body can have a flow line in fluid
communication with the fiow passageway. A ﬂkfdwz‘:m be injected into the flow passageway through
the flow linc. f/ '

BRIEF DES(‘V?‘TION OF THE DRAWINGS
10038] FIGURE 1 is perspective view showing the diverter system of the present invention as
secured in a frame between a lowep/marine riser package and a blowout preventer.
10631 ] FIGURE 2 is a perspectix ' view of the diverter system of the present invention.
10032} FIGURE 3 is a side ¢f ationai view of the diverter system of the present invention.

16033} FIGURE 415 perspéctive view showing the passage of hiydrocarbons through the outlet of the

diverter system of the gresent invention,

{00341 FIGURE 5 illustration showing the passage of the hydrocarbons through the channels
of the diverter present invention while the outlet is closed.

0035 FIGUKE 6 is a perspective view showing the connection of the flow lines of the present
invention 1 a choke-and-kill manifold.

< . . . - - .
10036) FIGURE 7 is an illustration showing the connection of the channels of the diverter system

/
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of the present invention to a production manifold. :
{6037] FIGURE 8 is aperspective view showing the application of a containment cap onto ?z’ outlet
of the diverter system of the present invention,

[0038] FIGURE 915 a flow diagram showing the refationship between the flow passiﬁréeway of the
diverter and the channels and the flow fings,
DETAILED DESCRIPTION OF THE INVENTION

[0839] Referring 1o FIGURE [, there is shown the diverter sysiem 10 i/;ccordanca with the

preferred embodiment ol the present invention. The diverter system 10 ingludes a blowout preventer
12, a diverter 14, and 2 lower marine riser package 16. it can be seen {Hat the biowout preventer 12
has an inlet I8 at a bottom thereof and an outlet 20 at a top thefeeiﬁ(ﬁgzc diverter 14 18 secured to the
outlet 20 of the blowout preventer 12, Similarly, the diverter 14/will have an inlet 22 and an outlet
24. The outlet 24 is opposite to the inlet 22, The diverter/14 has a flow passageway extending
between the inlet 22 and the outlet 24, The inlet 22 i/e;fafﬁxcd to the outlet 20 of the blowout

proventer 12, The lower marine riser package 16 is sgoured to the outlet 24 of the diverter 14. A
/

o . A - . P
frame 26 1s illustrated as generally surrounding LE}@’ biowout preventer 12, the diverter 14 and the

¥

lower marine riser package 16, 7

{80461 The blowout preventer 12 isin the na&y%é of a standard blowout preventer. Typically, blowous
preventers will have a plurality of rams c{tcnding across an interior passageway. As such, in the
event of a blowout, the rams will close go as to prevent the well from suffering 2 blowout. In certain
circumstances, the blowout preventer 12 may fail. As such. the diverter system 10 of the present
invention has a diverter 14 whi f 15 secured to the outlet 20 of the blowout preventer 12 50 as to
provide redundancy to the system and to colleet hydrocarbons that would otherwise be released from
the blowout preventer 12 /

10641} Ag can be seen "r{}??{}URH 1. the diverter 14 has a diverter spoo] 28 that is directly affixed

to the outlet 20 of

¢ blowout preventer 12, Channels 30 and 32 wilt extend from the spool 28,
Channels 30 and/32 are locaied on opposiie sides of the spool 28, Within the concept of the present

invention, a single channe! can be employed instead of a pair of channels illustrated in FIGURE 1.

The channel 30 has an outiet 34. The chanmel 3% has an outlet 36, A plurality of valves such as

Vﬁ]\f@}% can be employed along the respective channels 30 and 32 so as to allow for the opening

/ e
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and/ior closing of the channels 30 and 32, Additionally, suitable flow lines such as flow lines 49@&1}
be incorporated within the diverter 14 so as to allow fluids to be introduced into the flow pas%vgeway

of the diverter 14, ,/f

¢

180421 FIGURE 7 1s 2 detailed view of the diverter 14, As can be seen, the diverier ¥4 inciudes a
body 40 having an upper frame 42 and a lower frame 44. Importantly, there 15 a ram46, in the nature

of a blowout preventer ram, which will extend in transverse relationship to the f

w passageway 44,
As such, the ram 46 will act in the nature of a valve for the opening apf closing of the flow
passageway 48.

{0043} In FIGURE 2, it can be scen that the interior passageway 48 will extend vertically from the
inlet 22 of the diverter 14 to the outlet 24. The diverter |4 has an ypper mandrel 50 that is suitable
for the connection o the lower marine riser package 16. In FEG}?_{{E 2, it can be seen that a spreader
bar 52 is affixed to the upper frame 42, The spreader bar 52 j;;ffutiiized for movement of the diverter
14 on surface locations, Of course, the spreader bar 52 is };cfmoved for the instaliation of the diverter
4. A suitable ranning tool can be applied over the Lhy;.{;dcd portion of the outlet 48 of the mandrel
50 so as to allow the diverter 14 to be installed subsea. The mandrel 50 is secured by a flange
cennection 54 to the upper frame 42.

[0G44] A plurality of legs, such as legs 56, f:)(ﬁ:i](i from the upper frame 42 to the lower frame 44,

Each of these legs 36 will have an ancdé 38 affixed thereio. The anode 58 will serve 1o avoid

electrolytic deterioration of the legs and other components of the diverter 14,

f0G45) In FIGURE 2, it can be séim that the channels 36 and 38 are particularly illustrated.
Iy

Typically. when the channels arg connected to other picces of equipment, 2 suitable efbow will be

secured fo the outlet of these ,eéannels. Additionally, there is a flow line 39 that is cooperative with

the interior of the diverter/i4 and in fluid communication therewith, A plurality of such flow lines

can be secured in va]vter re]é.tionship with the diverter 14, A connector control panel 60 is supported
upon the lower fr:dyé 40. Similarly, an ROV control panel 62 is also affixed to the lower frame 44,
The ROV contrgi panel 62 is suitabie for allowing a remotely operated vehicle {ROV) to conirod the
opening andf@i‘osing of the various valves associated with the diverter 14, A shackle 64 will extend

from the lefver frame 44 so as io allow for proper horizontal manipulation by the ROV such that the

divertey' 14 can be properly secured upon the outlet of the blowout preventer 12,
&
£

/ >
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[0046] FIGURE 3 is a side view of the diverter 14 of the present invention. In particular, in FIGURE
3, it can be seen that the diverter 14 inciudes a flange connection 70 at a lower end thereof f}ﬁitﬂble
for connection to the outlet of the blowout preventer 12, A conneciion spool 72 1s cam’ﬁfecred to
flange 70, Connection spoot 72 can be in a flange connection, such as flange connection 74, to the
lower frame 44 of the diverter 14. The blowout preventer spool 72 allows the diverier 14 io be
rapidly and casily adapted 1o the various flanges associated with particular blowout preventers,

[6047] In FIGURE 3, it can be seen that the connector control panel 60 and fhe ROV control panel

62 are supported upon the lower frame 44 in a proper position at the periphery of the lower frame

44 for manzpulation and control by an ROV, The diverter spool 28 is sgcured by flange connections
to the lower frame 44. The diverter spool 28 will have a flow pasgageway that is in-line with the
flow passageway associated with the blowoul preventer 12 and/i{? lower marine riser package 16,
The ram 46 is illustrated as extending generally transverse tothe flow passageway 48 of the diverter
14, The ram 46 s connected by a flange connection aboye the channels and {low lines associated
with the diverter spool 28, //

[D048] FIGURE 3 illustrates that the chanmels 36 r?{ 38 extend generally upwardly from the diverter

spool 28, Each of the channels 36 and 38 are in valved fluid communication with the flow

passageway of the diverter spool 28, As guch, if the ram 46 is closed and hvdrocarbons are
prevented from flowing outwardly of the gutiet 24 of the [low passageway 48, the channels 36 and
3% will serve fo divert this flow of hydfocarbons outwardly of the flow passageway.

(0643} In FIGURE 3, the legs 56/are illustrated as extending upwardly in generally transverse

relationship to the lower frame 44. The upper frame 42 is supported on the upper end of the Jegs 56.

- The upper mandrel 50 extendd upwardly above the upper frame, The spreader bar 52 is connected
to the upper frame 42,
[G050] FIGURES 4 - § show the various configurations of the present invention in operation. In
FIGURE 4, 1t can bg'seen that the diverter 14 is illustrated as having a hvdrocarbon flow 86 flowing
outwardly of theflow passageway 48 at the oullet 24 of the diverter 14. FIGURE 4 {urther shows
that the valy

FIGURE

fo;‘ ram 46 will extend generally transverse 1o the flow passageway 48, Also in

it can be seen that the channels 36 and 38 have ethows connected therete and that those

channcls 36 and 38 are closed,
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[0051] In order o properly install the diverter 14 upon the blowout preventer 12, it is important fat
an open flow of hydrecarbons be allowed w pass through the low passageway 48, Ift AW
passageway 48 were It any way resiricted, then the pressure of the hydrocarbon rclea&p’ from the
biowout preventer would prevent the ROV from securing the diverter 14 upon the b]om/rgﬁt preventer,
In FIGURE 4, the lower marine riser package 16 has not been connected to the outlét 24 of the flow
passageway 48, The configuration of FIGURE 4 will allow the hydrocarbon ﬂ@‘@/;() to be released
into the seawater until such time as the diverter 14 is properly installed upon the biowout preventer.
in the configuration of FIGURE 4, a tophat and riser can run to the (;il/pfiére vessel, as available.
Methane hydrate or glveol can be introduced through the flow line 3% after the tophat is installed.
The methane hydrates or glyco! will prevent methane crystal f{}rﬁm&iﬁéa and potential blockage ol the
flow passageway 48, Additionally, dispersant can also be introdueed through the chanmel 38 so as
to allow from the dispersing of the hydrocarbon flow in an effort to avoid an otl slick on the surface
of the water,

[00652] FIGURE 5 iHustrates that the ram 46 has been (:)4{1 so as 1o prevent hydrocarbon flow from
passing through the flow passageway 48 and through the outlet 24. The valves are closed slowly
while pressures are monitored. The hydrocarhdn flow 80 will now pass through the chokes 82,

Methane hydrates, glycol and dispersants caybe introduced through the flow line 39, Additionally,

pressures can be closely monitored so thatf the pressures affecting the system will not damage the

equipment. If the pressure in the interibr passageway 48 should increase to an unacceptabile level,
then the valve associated with the {}ow passageway 48 can be released 50 as to avoid unnecessarily
high pressurcs.
[0053] In FIGURE 6, it can k¢ seen how the "top kill” of the well can be achieved through the use
of a choke-and-kill maniigld 100. The choke-and-kill manifold 100 is connected by lines 102 and
104 to the flow lines 3% of the diverter 14. In this situation, the flow of hydrocarbons through the
passageway 48 at optiet 24 has been closed by the ram 46, Similarly, the valve has cloged the flow
of‘hydmcm‘bori.; ai the chokes 82, In this situation, various materials, such as muds and cements,
can be iﬁtroduééé through fines 102 and 104 through the flow lines 39 and into the flow passageway
ol the divefter 14. The necessary materials can be delivered from the surface of the choke-and-kill

nmné.fofé( 106 by way of lines 106 and 108,

v
/
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{0054] FIGURE 7 illustrates a scenario in which the channels 36 and 38 arc connected by lines 410
and 112 to a production manifold 114, As such, when a containment cap 116 is applied oer the

outlet 24 of the flow passage 48 of diverter 14, the channels 36 and 38 can be suitably op fied $0 as
to allow the flow ef hydrocarbons from the well through the lines 110 and 112 to thé production

manifold 114, The hydrocarbons that are received within the production nmn.;féfld P14 can be

distributed elsewhere by use of lines 116, 118, 120 and 122, f’/

[0055] FIGURE 8 is an illustrasion showmg the containment cap 116 as aﬂ}/&iﬁi over the outlet 24
of the fiow passageway 48. When the How of hydracarbons 80 is smpl}egﬁom flowing through the
flow passageway 48, the containment cap 116 can be applied so 7‘5 prevent further release of
hydrocarbons therethrough. The chokes 82 are suitably c%ose‘gi 50 as to prevent the flow of

r
hydrocarbons therethrough. As such, the diverter 14, as illustrited in FIGURE &, is suitable for

closing the well,
16056] FIGURE 9 is a flow diagram illustrating the operdiion of the various valves, chammels and
flow lines associated with the present invention. In particular, it can be scen that the well 130 has
tubing 132 extending therefrom. The tubing 132 il pass through a blowout proventer 134, A
temperature sensor 136 and a pressure sensor 438 are cooperative with the tubing 132 so as to
nrovide suitable information for the {}pt:mtiy{of the diverter 14 of the present invention. I can be

seen that the diverter 14 has the outlet 24 gt an upper end thereof. The ram 46 is located below the

outiet 24. The channels 36 and 38 ang'the flow lines 39 communicate in valved relationship with
the wbing 132, It can be seen that the channels 36 and 38 pass through a valve and toward suitable

respective outlets 140 and 142, As such, when the ram 46 13 closed, and the valves associated with

the channels 36 and 38 are ogened. the flow of hydrocarbons can pass through the cutlets 140 and
142, The valves associated with the channels 36 and 38 can be closed so as to contain the oil within
the tubing 132, The figw lines 39 also have a valve associated with the flow lines adjacent to the
diverter 14, Additighal injector valves and chokes 142 and 144 can be provided at the other end of
the flow fines 3640 as to allow for the introduction of chemicals into {he tubing 132. Of course, the
various valves assoctated with the channels 36 and 38 and the flow Iines 39 can be manipulated and
operated i various manners so as o optimize the control of hydrocarbon flow, Of example, in order

{0 instaﬂ{ the diverter 14, it is iraportant that the ram 46 be opened. In order to conttrol the release
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of hydrecarbons, the various chokes can be opened while the ram 46 closes the flow passagq/wéy.
Uttimately, the cholkes can be ¢losed so that production can ocour by the passage of the hydm}fﬁbons
through the chanmels 36 and 38 and (o a production manifoid. Alematively, all of t.hzz/zélveﬁ and
rares can be closed so as to close in the well, /

IB087] The forcgoing disclosure and description of the invention is illustrative g{ld explanatory
thereof, Various changes in the details of the illustrated construction can be made within the scope

of the appended claims without departing from the true spirit of the mvention,/The present invention

should only be Himited by the following claims and their legal equivalengs.
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DIVERTER SYSTEM FOR A SUBSEA WELL

FIELD OF THE INVENTION

106817 The present invention relaies to svsiems Tor diverting the flow of hvdrocarbons from a

bloweut preventer. More particularly, the nresent invention relates to diverters that are anolied w the

outlet of o blowout proventer so as o provide a safety mechanism in the event of a failure of the

blowou! preventer, Addivonally, the present inventon relates fo diverter systems which allow

chemicals or materials 10 be mntroduced o the flow of hydrocarbons,

BACKGROUND OF THE INVENTION

GO021  As the worldwide desmmand tor hvdvocarbon fuel bas increased, and knowsn onshore reserves

have not kept up with the demand, there has been Increasing activity in offshore oll exploration and

production,  Reserves of oil known 1o exist i the offshore areas have steadilv increased and an

inergasing nercentage of world vroduction is from these offshore areas. The offshore environment

hug presented numerous new chalienges to the oil dolline industrv which have been steadily

gvercome o allow efficient drilling and production in these areas. althoush the coste have been

considerably hisher than those of anshore operations,

G803 Not only has the offshore snvironment made production more difficult to aceomplish. it has

aiso generally mcreased the tisk of esvironmental damage in the event of a well blowout or other

unconirolled loss of hvdrocarbons into the sea. As aresult. known safetv equinment, such as blowout

preventers which have been used successfully in onshore operations. have been used in offchore

eperations also. In spite of safery precautions. blowouts of offshore oil wells are known to oceur and

will ocour in the future,

004641 Subses drilling operaions mayv experience a Blowout, which is an uncontrolled flow of

formation fTuids into the drilling well. These blowouts are daneerous and costly, and can cause loss

of life, pollution, damage o drilling eguipment and loss of well oroduction. To prevent blowouts,

blowout prevention eguipment is reguired.  This blowout prevention equipment tynically includes a

series of squipment capable of safely isolagine and controlline the formation pressures and fludds ar

the driliing site. BOP funciions include openine and closing hydraubicallv-onerated pine rams,

snnular seals, shear rams desioned o cut the pipe. g series of remote-onerated valves to allow conrol

the flow of drilling fluids, and well re-entrv equipment.  In addition. process and condition
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menttoring devices complete the BOP evstem.  The drilling industry refers (o the BOP svstem as the

the BOP stack.

[B095] The well and the BOP connect the surface drillineg vessel to 2 marine riser pipe. which

carpies formation fluids (oo, ofl, ete) 1o the surface and circnlates drilline fluids, The marine riger

pipe connects to the ROP through the Lower Main Riger Packase (LMBEP) which contains a device to

comnect o the BOP, ap annular seal for well control, and flow control devices to supply hvdraulic

Huids for the operation of the BOP, The LMRP and the BOP are commonly referred 1o, collectivaly,

ag simnly the BOP. Many BOP functions are hydraulically controlied, with pipine attached to the

riser supplving hvdraulic fuids and other well control fluds, Typically, a central control unit allows

a9 operator to monltor and conteol the BOP funcitons from the surface. The eceniral confrol unit

meludes 8 hvdpaube control svster for contralbing the various BOP functions, each of which has

various flow control components unstream of 1

08061 While many of the technigues used in opshore operstions cap be applied in the offshore

enviromment. they often prove o be less effective and reopire a much longer Hme period for

implementation. For_example. while relief wells can drilled 1o intercerst the blowout well, a orear

amount of tme may be required in the drilling aperadon,  In deitline the relief wells, nlatforms or

other_drilling support decks must be located and tansported to the blowour site before drilline

operations can beoin, Due 1o the rusged ofishore environment, more time is required to drill the

relief wells than would be reguired in onshore operations. As o result of gl of these difficulties. many

months can pass between the occwrrence of an offshore oil well blowouwt and the successtul final

capping of the blown-out well, In the intervening time, laree quantities of oil and eas can escape into

the ocean with serious environmental iapact,

071 While a portion of the hvdrocarbons lost from 2 subsea well blowout may be trapped and

skimmed by _various contaimment booms snd  oil skimmer shins, subsrential  quaniities of

bvdrocarbons can siill escape such conlnimment equinment, I can be seen that once the

hydrocarbons are allowed to reach the ocean, surface wave action tends 1o dishurse the lisghter

hvdrocarbons which oy iy with water or evaporate into the air,  The sasecus hvdrocarbons, of

course, {end to escape o the astmosphere,  The heavier ends of the crude oil offen form into

globules or tar balls which may flow at, or iust below. the water's surface 5o as to male it difficult 1o




contain or fo skim un.

08081 [ s an obiect of the present invention to nrovide an apparatus for containine the flow of

fluids resulione in a subses oil well bBlowour

BRIEF SUMMARY OF THE INVENTION

G809 The present invention is a diverter svstern for o subses well that compriges 2 blowowt

preventor and a diverter atfined (o an outlet of the blowout preventer. The blowout proventer has an

mterior passageway with an inlet al a bottom theregf and an oytict at a top thereof, The diverter has a

How passagewsy extending therethroush and comununication with the interior nassaseway of the

blowont preventer, The diverter has a2 valve means therein for changine a fHow rate of 8 luid fowine

throueh the flow passaeeway of the diverter. The diverter has at least one channel opening in valved

relation to the flow passageway 50 as 1o allow the Suid from the flow nassaceway to pass oubwardly

of the diverier,

OG0T In the present invention, the valve can include a ram that extends i fransverse relationshin

i the flow passageway. The ram can be aciuatable 50 as to chanee the flow rate and oltimats. o

biock the flow of fhuid through the flow passageway, This ram is positioned above the channel

06111 in the present invention, the channel includes a first channel in valved communication with

the flow nassavewsay, and 2 second chamelip valved communication with the flow passaceway,

Fach of the first and second channels are suitable for passing a flyid from the flow passasewsy o g

location away from the diverter, There is at least one flow line in valve communication with the flow

passaveway, This flow line is suitable {for passing fuids and chemicals into the hvdrocarbons of the

flow passageway.

{04121 The diverter has an inlet affixed to the outler of the blowout preventer. The diverter has an

outiet at an opposite end of the flow passagewav from the inlet. The diverter further includes

containment cap that is affixed to the diverier and over the outlet theveof 1o block the flow of the

fluid throueh the outdet. A manif be comected by a by he diverter, This

mamtold is suitable for collecting the fluid passing throush the channel A choke-and-kill manifold ig

comnected by a line 1o the flow Hoe of the diverter. This choke-and-kill manifold is suirable for

assing s material into the fow massaseway of the diverter. A lower riser package can be affixed 1o

the outlet of the divenier,




(B3] The present invention further includes a diverter for apnlication 1o a hlowout preventer of 4

subsea well. the diverter comprising:

a body having » flow passageway extending therethroueh. said body having an

iniet end and an owtlet end. said inlet end suitable for application o an outler of the Blowogt

preventer,

aram affixed o said body and extending in transverse relationship to said flow

passageway, said ram being actuatable o as to change a flow rate of a {Tuid passing throueh said

flow passaseway:

at least one channel in valved fluid communication with said flow passarcway so

as to aHow a fluid in said flow passageway (o nass outwardly of said body

at teast ene flow line in valved fluid communicaton with said flow passaveway of

said body so as o selectvely allow a fluid 1o be introduced into said flow passageway: and

g containment can affixed o said body and over said outlet thereof so as to block

a flow of the {luid throu /b said outlet

(38147 The presentinventionis also a method of diverting Tluid passing from an outlet of a blowout

preventer, This method includes the steps of: (D forming 2 bodv havine an inler and an outlet and

valve cooperative wilh the flow passageway extending between the inlet and the outlet: (2) affixine

the body o the cutlet of the blowout preventer while the valve is opened such that fluid from the

outiet of the blowoul preventer passes throueh the flow passaeeway: (3 closine the valve such that

the fluid passes through the channels extending from the flow passaveway and below the valve: and

4} discharging the fuid from the channel awav from the body,

BOIST The method of the present nvention further includes the stens of closine the valve such tha

fhe thud s prevenied from passing ourwardly of the outlet of the body and affixine a conlainment

cap over the outlet of body, Further. the channel can be conpected to a manifold such that the fluid

passes from the {low pagsaseway throueh the channel and o the manifold, The manifold can then

be used so as to collect and/or distribute the fnid. Sall further. the body can have g fow line 1o flaid

commuonication with the flow passageway. A fiuid can be injected into the flow passaseway throush

the flow line,



BRIFF DESCRIPTION OF THE DRAWINGS

1G] FIGURE 1is nerspective view showing the diverter system of the present invenflon as

secured ina frame between g lower marne riser nackage and a blowout preventer.

T FIGURE 718 a perspective view of the diverter svstem of the nresent imvention.

BO1E] FIGURE 2 1s g side elevatonal view of the diverter svstem of the nresent invention

0191 FIGURE 4 18 perspective view showing the passace of hyvdrocarbons through the outlet of

the diverter system of the present invention,

[i24] FIGURE 3 is an tHustavon showing the passase of the hvdrocarbons throueh the channels

of the diverier of the present invention while the outiet is closed,

feezl] VIGURE 6 is a perspective view showine the conpection of the flow bnes of the presens

myvention to a choke-and-kil! manifoid

-

(04227 FIGURE 7 s an tllustration showineg the conpection of the channels of the diverier svstem of

the present invention to g produetion manifold,

0231 FIGURE B s a nerspeciive view showinge the application of a conainment cap onto the

outlet of the diverter svstem of the presept invemtion.

G024 FIGURE 915 a flow diagram showing the relationship hetween the flow passavewny of the

diverter and the channels and the flow lnes.

DETAILED DESCRIPTION OF THE INVENTION

U257 Referrine o FIGURE 1, there is shown the diverter svstemn 100 accordance with the

preferved embodiment of the present inventon., The diverter svstem 180 inciudes a blowouwt nrevenior

12 adiverter 14, gand o lower marine tiser packaoe 16 I can be seen that the blowoul nreveater 12

has an bdet 18 at a bottom thereot and an outlet 20 at g ton thereof, The diverter 14 is secured to the

putlet 20 of the blowout prevenier 12, Similagdy. the diverter 14 will have an nler 22 and ap outlet

24, The outlet 24 i3 opposite 1o the nlet 27 The diverier 14 has a {low nassageway extending

- . - v

berween the inlet 27 and the outlet 24 The inlet 27 3¢ affived to the outlet 20 of the hlowout

nreventer 12 The lower maripe riser package 16 18 secured to the outlet 24 of the diverier 14, A

rame 26 is Husirated 28 eenerallv surrounding the Blowout preventer 12 the diverter 14 and the

lower marine nser package 16,

$0261 The blowout preventer 12 s in the nature of a standard blowout preventer. Typically.




blowout preventers will have g pluraiity of rams extending 8cross an inierior passaveway, As such,

i the event of a Blowout, the rams will close so as o prevent the well from suffering a blowout, In

cerlain cireumstances, the blowout preventer 12 mav fail, As such. the diverter systern 10 of the

gresent mvention has o diverter 14 which 1s secured (o the outlet 20 of the blowout preventer 17 so a8

to provide redundapey to the svstem and (o collect hvdrocarbons that would otherwise be released

from the blowout preventer 12,

00277 As can be gseen o FIGUEE 1 the diverier 14 has 2 diverter spool 28 that is divectly affixed

o the outlet 20 of the blowout preventer 12, Channels 30 and 32 will extend from the spool 28,

Y

Channels 30 and 32 are located on opposiic sides of the spool 28, 'Within the concent of the nresent

mvention, g single channel can be emploved instesd of a pair of channels lustrated in FIGURE !

The channel 30 has an uuﬂci 34, The channel 37 has an outlet 36, A plurality of valves such as

valve 38 can be emploved alone the respective channels 30 and 32 so as 1o allow for the opening

and/for closing of the chanpels 30 and 37, Additionallv, suitable fow lines such as fow lines 40 can

be mcormorated within the diverter 14 so as (o allow fluids to be introduced into the How passaseway

of the diverier 14,

[B028] FIGURE 2 is a detailed view of the diverter 14, As can be seen. the diverter 14 includes

ody 40 havine an upper frame 47 and o lower frame 44, Importantly, there 18 a ram 46, in the nature

of a blowout prevenier ram. wluch will extend p transverse relationshin to the flow passaseway 48,

As such, the vam 46 will act in the nature of g valve Tor the onening and closine of the flow

coway 48,

[G6291 In FIGURE 2. it can be seen that the intenor passageway 48 will extend vertically from the

iniet 22 of the diverter 14 (o the outlet 24, The diverter 14 has an upoer mandrel 50 that is suitable

for the connection 1o the lower marine riser packace 16, In FIGURE 7 it can be seen that o spreader

bar 52 is affixed to the upper frame 42, The spreader bar 52 is utilized for movement of the diverter

4 on surface locations. OF course, the spreader bar 52 s removed for the lnstallation of the diverter

14, A suitable runmine tool can be applied over the threaded portion of the cutler 48 of the mandre!

50 g0 as 1o allow the diverter 14 o be installed subsea. The mondre] 50 iy secured by o flanee

conpection 54 o the voner frame 42,

QO30T A nlyralioy of legs, such as levs 536 extend from the voper frame 42 to the lower frame 44.




Each of these legs 36 will have an anode 58 affixed thereto, The anode 58 will serve io avold

clectrolytic detertoration of the lees and other components of the diverier 14,

90311 In FIGURE 71t can be seen that the channels 36 and 38 are particularly illustrated.

Typically, when the channels are connected o other pieces of sauinment, 2 suilable elbow will be

secured to the outlet of these channels, Addigonally, there is a flow line 39 that is cooperazive wilh

the: interior of the diverier 14 and n finid communication therewith, A pluralitv of such How lines

can be secured in valved relationship with the diverter 14, A connector control panel 60 is supporeed

upon the lower frame 40, Similarly, an ROV conuol panel 62 15 also affixed to the lower frame 44,

The HOV control papel 62 is suitable for allowing a remotely operated vehicle (ROV)Y to control the

opening and closing of the various valves associated with the diverter 14, A shackle 64 will extend

from the fower frame 44 so as to gllow Tor nroper horizontal manipuiation by the ROV such that the

diverter 14 can be properly secured upon the outier of the blowout preventer 17,

[B032] FIGURE 3 i3 a side view of the diverter 14 of the nresent invention. In particular. in

FIGURE 3 1 can be seen that the diverter 14 includes a flanee connection 70 at 2 lower end thereof

suitable for connection 1o the cutlet of the blowout preventer 12, A connection spool 72 is copnected

to flange 70, Connection spool 72 can be o a {lagee connection, such as flange connection 74, to the

lower [rame 44 of the diverter 14, The blowout prevenier spoal 72 allows the diverter 14 to be

rapidly snd easily adapted 1o the various flanees associated with particalar blowouwl sreventers,

A3 o FIGURE 2, it can be seen that the connector control panel 60 and the ROV control nanel

42 are supported upon the lower frame 44 in o proper posttion at the perinhery of the lower fame 44

for manipuiation and control by an ROV, The diverter spool 2¥ is secured by flange connections to

the lower frame 44, The diverier spool 28 will have o flow passaceway that is in-Hne with the fow

passageway gssociated with the blowout preventer 12 and the lower marine riser packave 16, The

ram 46 s illustrated as extending generallv traneverse to the flow bassaveway 42 of the diverter 14.

Fhe ram 46 15 conpected by g fanee commection above the channels and flow lines associsted with

the diverier spool 2R,

341 FIGURE 3 ilustrates that the channels 36 and 38 extend pencrally upwardly from the

diverter spood 28, Fach of the chapnels 36 and 38 are in valved fluid communication with the flow

passageway of the diverier spool 28, As such, i the ram 46 1s closed and hvdracarbons are




nrevented from flowine outwardiv of the outlet 74 of the flow pussaveway 48, the channels 36 and

38 will serve to divert this flow of hvdrocarbons outwardly of the flow passazeway.

{0351 10 FIGURE 3, the legs 56 are Mlustrated as exjendine uowardly in cenerally transverse

relationship 1o the lower frame 44, The upper Grame 42 35 supporied on the voner end of the leps 56,

The voper mandrel 50 exiends vowardly above the upper frame. The spreader bar 32 19 connected 4o

the uoper frame 42,

361 FIGURES 4 - 8 show the various confizurations of the present Inveniion in operntion, In

FIGURE 4 3t can be seen that the diverter 14 is illustrated as having 2 hyvdrocarbon flow 80 fowing

cutwardly of the flow passasewav 48 at the outlet 24 of the diverter 14, FIGURE 4 further shows thal

the valve or ram 46 will extend generallv ransverse (o the flow passageway 48, Algo ig FIGURE 4

it can be seen that the chanpels 36 and 38 have elbows connected thereto and that these channels 36

and 38 are closed,

160371 _In order (o properly install the diverter 14 upon the blowout preventer 12, it is important that

an open flow of bvdrocarbons be allowed to pass throueh the flow passageway 48, I the flow

passaseway 48 were in any way restricted, then the pressure of the hydrocarbon release from the

blowout preventer would prevent the ROV from securing the diverter 14 upon the blowout preventer,

in FICGRURE 4 the lower marine riser nackave 16 has not been connected to (he outler 24 of the flow

passaeeway 48, The confisuration of FIGURE 4 will allow the hvdrocarbon How 89 1o be released

mnto the seawater until such tme as the diverter 14 is properly installed ypon the blowout preventer.

o the conflauration of FIGURE 4, 2 tophat and riser can run o the canture vessel, as avaiiabie,

Methane bvdrate or elveol can be introduced throush the flow Hne 39 afier the tophat Is installed,

The methane hydrates or shveol will prevent methane cryvstal formation and potential blockage of the

flow passageway 48, Additionally. dispersant can also be introduced throush the channel 38 so as o

allow from the dispersing of the hvdrocarben flow in an effort fo avoid an oil slick on the surface of

the water,

188381 FIGURE 5 Nustrates that the ram 46 has been closed 80 as o nrevent hvdrocarhon How

from passing through the flow passageway 48 and through the outlet 24, The valves are closed

stowly whilte pressures are mongiored. The hydrocarbon Sow 80 will gow pass throueh the chokes

82, Methane hvdrates, glveol and dispersanis can be introduced throueh the flow line 39,




Additonally, pressures can be closely monitored so that the pressures affecting the system will not

damage the equipment, I the pressure in the interior passaseway 48 should increase o an

unacceptable level then the valve associated with the flow nassareway 4% can be released so as to

avoid unnecessarilv ieh pressures.

108397 I FIGURE €, it can be seen how the “top kill" of the well ean be achieved throush the use

of g choke-and-kill manifold (60, The choke-and-kill manifold 100 is conmerted by lineg 107 and

104 10 the flow Dnes 39 of the diverter 14, In this simation. the How of hvdrocarhons through the

passageway 48 ot outler 24 has been closed by the ram 46, Similarly. the valve has closed the Sow

of bydrocarbons ar the chokes 82, In this situalion. various materials, such as muds and cemernts, can

be mtroduced through Iines 102 and 104 throush the flow lines 39 and ino the flow passaceway of

the diverter 14, The necessary materials can be deliversd from the surface of the choke-and-kill

manifold 100 by wav of bnes 106 and 108,

[o—y
o
)

GU40] FIGURE 7 illustrates g scengrio 1o which the channels 36 and 38 are connected by lines

and 112 1o g production manifold 114, As such. when a containment can 116 is annlied over the

outlet 24 of the flow passage 48 of diverter 14, the channels 36 and 38 can be suitably opened so a3

s allow the flow of hvdrocarbons from the well throueh the Hnes 110 and 1172 1o the prodoction

mamfold 114, The bvdrocarbons that are recedved within the production manifold 114 can be

disinibuted elsewhere by use of Hnes 116, 118, 120 and 1272,

0ad41] HIGURE § is an illustralion showing the containment cap 116 as affixed over the outlet 74 of

the flow passageway 48. When the flow of hvdrocarbons 80 is siopped from flowing through the

flow passageway 48 the containment can 116 can be applied 8o as W prevent further relense of

hvdrocarbons therethrough. Fhe chokes 82 are suitabiv closed so as to nrevent the flow of

hydrocarbons therethrough, As such. the diverter 14, as ostrated in FIGURFE &, i suitable {or

closing the well

Igd2 FIGURE 9 s a flow diseran lastratine the operafion of the various valves. channefe and

How lines associated with the present invention. In narticular, i can be seen that the well 130 has

I

tbing 1372 extending herefrom, The tubing 132 will pass through a blowount preventer 134, A

femperature sensor 136 and o pressure sensor 138 are coonerative with the tobine 132 so as to

provide suitable infonmation for the operation of the diverter 14 of the present invention, 1l can be




seen that the diverter 14 has the outlel 24 at ap upper end thereof. The ram 46 is located below the

putlet 24, The channcls 36 and 3% and the flow lines 39 communicate in valved relationshin with the

twhing 132, ¥ can be scon that the chagnels 36 and 38 nass throueh 2 valve and toward  suitable

respoetive outiews 140 and 142, As such. whesn the ram 46 s closed. and the valves assaciaied with

the channels 36 and 38 are opened. the flow of hvdrocarbons can nass throueh the outleis 140 and

142, The valves associated with the channels 36 and 38 can be clogsed s0 28 to contain the oil within

the wibine 132 The flow lines 39 also have a valve associated with the flow Hnes adiacent to the

diverier 14. Additional inlector valves and chokes 147 and 144 can be provided at the other end of

the flow lines 36 so a8 to allow for the intreduction of chemicals into the whine 132, OF course. the

varions valves associated with the channels 36 and 38 and the flow lines 3% can be maninulated and

operated i various manners 3¢ as o optimize the control of hydrocarbon fow. Of examnle. in order

fo install the diverter 14, it is important that the ram 46 be opened, In order to control the release of

bvdrocarbons. the various chokes con be opened white the ram 46 closes the flow passaceway.

Ulitmately. the chokes can be closed so that troduction can occur by the passace of the hyvdrocarhons

through the channels 36 and 38 and 1o 4 production manifold. Alternatively, all of the valves and

rams can be closed se as ta close in the well,

{06431 The foresoing disclosure and description of the invention is illustrative and explanatory

thereof. Various changes in the details of the illustrated construction can be made within the scope

of the appended claims without departing from the irue spirit of the invention., The present invention

spouid only be limited by the following clatmes and their lesal cauivalents,
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CLAIMS
{-claim:

1. A diverter system for a subsea well comprising:

a blowout preventer having an interior passageway with an inlet at a bottom thereof and
an outlet at a top thereof; and

a diverter affixed to an outlet of said blowout preventer, said diverter having a flow
passageway extending therethrough and communicating with said interior passageway of said
blowout preventer, said diverter having a valve means therein for changing a flow rate of a fluid
flowing through said flow passageway, said diverter having at ieast one channel opening in
valved relation to said flow passageway so as to aliow the fluid from said fiow passageway to
pass outwardly of said diverter, said at least one channel comprising:

a first channel in valved communication with said flow passageway; and

a second channel in valved communication with said flow passageway, each of said first
and second channels suitable for passing a fluid from said flow passageway to a location away
from said diverter,

2. The diverter system of Claim 1, said valve means comprising:
a ram extending in transverse relationship to said flow passageway, said ram being
actuatable so as 1o change the flow rate.

3. The diverter system of Claim 2, said rarn positioned above said at least one channel.

4. The diverter systern of Claim 1, further comprising:
at least one flow line in valved communication with said flow passageway, the flow line
suitable for passing a fluid into the fluid within said flow passageway.

5. The diverter system of Ciaim 1, said diverter having an inlet affixed to said outlet of
said blowout preventer, said diverter having an outlet at an opposite end of said flow
passageway from said inlet, the diverter system further comprising:

a cantainment cap affixed to said diverter and over said outlet thereof so as to block a
flow of the fluid through said outlet.

6. The diverter sysiem of Claim 1, further comprising;
a manifold connected by a line to the channe! of said diverter, said manifold suitable

11



for collecting the fluid passing through the channel.

7. The diverter system of Claim 4, further comprising:

a choke-and-kill manifold connected by a line fo said flow line of said diverter, said
choke-and-kill manifold suitable for passing a material into said flow passageway of said
diverter.

8. A diverter system for a subsea well comprising:

a blowout preventer having an interior passageway with an inlet at a bottom thereof and
an outlet at a top thereof;

a diverter having an inlet affixed to an outlet of said blowout preventer, said diverter
having a flow passageway extending therethrough and communicating with said interior
passageway of said blowout preventer, said diverter having an outlet at an opposite end of said
flow passageway from said inlet thereof, said diverter having a valve means therein for
changing a flow rate of a fluid flowing through said fiow passageway, said diverter having at
least one channel opening in valved relation to said flow passageway so as to allow the fluid
from said flow passageway to pass outwardly of said diverter; and

a lower riser package affixed to said outlet of said diverter.

0. A diverter for application to a blowout preventer of a subsea well, the diverter
comprising:

a body having a flow passageway extending therethrough, said body having an inlet end
and an outlet end, said inlet end suitable for application to an outlet of the blowout preventer,
a ram affixed to said body and extending in transverse relationship fo said flow
passageway, said ram being actuatable so as to change a flow rate of a fluid passing through

said flow passadeway;

at ieast one channel in valved fluid communication with said flow passageway $0 as to
allow a fluid in said flow passageway to pass outwardly of said body;

at least one flow line in valved fiuid communication with said flow passageway of said
body so as to selectively allow a fluid to be infroduced into said flow passageway; and-

a containment cap affixed to said body and over said ouflet thereof so as to block a fiow
of the fluid through said outlet.

10. The diverter of Claim @, said at least one channel comprising:

a first channel in valved communication with said flow passageway; and

a second channel in valved communication with said flow passageway, each of said first
and second channels suitable for passing a fluid from said flow passageway to a location away
from said diverter.

11. The diverter of Claim 9, further comprising:
a manifold connected by a line to the channel of said body, said manifold suitable for

by
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collecting the fluid passing through the channel.

12. A method of passing fluid through an outlet of a blowout preventer, the method
comprising:

forming a body having an inlet and an outlet, said body having a flow passageway
extending between said inlet and said outiet, said body having a valve cooperative with said
flow passageway, said body having a channel in communication with said flow passageway and
a flow line in communication with said flow passageway;

affixing said body to the outlet of the blowout preventer while said valve is opened such
that fluid from the outlet of the blowout preventer passes through said flow passageway:;
closing said valve such that the fluid passes through said channel, the step of closing
comprising:

closing said valve such that the fluid is prevented from passing outwardly of said outlet
of said body; and

affixing a containment cap over said outlet of body; and discharging the fiuid away from
said body.

13. The method of Claim 12, further comprising:

connecting said channel to a manifold;

passing the fluid from said flow passageway through said channel and into said
manifoid; and collecting the fluid in said manifold.

14. The method of Claim 12, said body having a flow line in fluid communication with
said flow passageway, the method further comprising:
injecting a fluid into said flow passageway through said flow line.

15. The method of Claim 12, the step of closing comprising:
maneuvering an ROV into proximity to said valve; and
manipulating said valve by said ROV so as to close said valve.

16. A method of passing fluid through an outlet of a blowout preventer, the method
comprising:

forming a body having an iniet and an outlet, said body having a flow passageway
extending between said inlet and said outlet, said body having a valve cooperative with said
flow passageway, said body having a channel in communication with said flow passageway and
a flow line in communication with said flow passageway;

affixing said body to the outlet of the blowout preventer while said valve is opened such
that fiuid from the outlet of the blowout preventer passes through said flow passageway;

closing said valve such that the fluid passes through said channel;

discharging the fluid away from said body; and

affixing a lower riser package to an outlet of said flow passageway of said body.



17. The method of Claim 16, said body having a pair of channeis in fluid communication
with said flow passageway and a pair of flow lines in fluid communication with said fluid
passageway.



