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(57) Abrege/Abstract:
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outlets In fluid communication with the tank enclosure, and a fluid container for recelving overflow fluids. A pressure- relief riser has
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(57) Abrege(suite)/Abstract(continued):
a first end In fluid communication with the fluid container and a second end positioned below the roof and above the one or more

fluild outlets, the second end being In fluid communication with the tank enclosure. A frangible seal seals the pressure-relief riser
that breaks upon application of a predetermined pressure.
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ABSTRACT OF THE DISCLOSURE
A production tank having a tank enclosure detined by a roof, a floor and a sidewall,
one or more fluid inlets and one or more {luid outlets in fluidd communication with the tank
enclosure, and a fluid container for recciving overfiow fluids. A pressure-relief riser has a
tirst end 1n fluid communication with the fluid container and a second end posttioned below
the roof and above the one or more fluid outlets, the second end being 1n tluid communtcation
with the tank cnclosure. A frangible seal scals the pressure-relicl riser that breaks upon

application of a predetermined pressure.
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PRESSURE RELIEF RISER FOR A PRODUCTION TANK

TECHNICAL FIELD

[0001] This relates to a pressure relief riser for a production tank.

BACKGROUND

[0002] Production tanks on well sites are used to collect fluids produced from a
hydrocarbon-producing well. Damage, such as environmental damage and damage to
equipment, may occur if the production tanks arc not properly vented or if the production
tanks are overfilled. Most tanks are designed with vents and level sensors to help reduce the
risk of overfilling and to reduce pressure differentials between the inside of the tanks and the

ambient pressure.

SUMMARY

0003} According to an aspect, there is provided a production tank, comprising a tank
enclosure defined by a roof, a floor and a sidewall, one or more {luid inlets in flud
communication with the tank enclosure, one or more fluid outlets in fluid communication
with the tank enclosure, a fluid container for receiving overflow fluids, a pressure-reliet riser
having a first end in fluid communication with the fluid container and a second end positioned
below the roof and above the one or more fluid outlets, the second end being in tluid
communication with the tank enclosure, and a frangible seal that seals the pressure-relict riser,

the frangible seal breaking upon application of a predetermincd pressure.

10004 According to another aspect, the frangible seal may be positioned toward the lirst

end of the pressure-reliet riser.

[0005] According to another aspect, the fluid container may recessed within the sidewall
and may be separate from the tank enclosure, and the first end of the pressure-reliel riser may

be positioned within the tank enclosure.

10006] According to another aspect, the fluid container may be outside the tank

enclosure.
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[0007] According to another aspect, the tluid container may be a collapsible container.
0008 According to another aspect, the one or more fluid outlets may comprise a

plurality of outlet risers that extend to a plurality of outlet heights within the tank enclosure,
the second end of the pressure-relief riser being above the highest of the plurality of outlet

heights.

[0009] According to an aspect, there 1s provided a method of relieving pressure n a
production tank comprising a tank cnclosure defined by a roof, a floor, and a sidewall, the
production tank further comprising one or more fluid inlcts in fluid communication with the
tank enclosure and one or more {luid outlets 1n fluid communication with the tank enclosure,
the method comprising the steps of mounting a pressure-relief riser to the production tank, the
pressure-relief riser having a first end in fluid communication with a {luid container and a
second end positioned below the roof and above the one or more fluid outlets of the
production tank, the second end being in fluid communication with the tank enclosure,
attaching a frangible scal to seal the pressure-relief riser, the {rangible scal being designed to
brecak upon application of a predetermined pressurc, and filling the production tank with

production fluids.

10010] According to another aspect, the method may f{urther comprise the steps of
permitting fluids to enter pressure relief riser, the fluids breaking the frangible seal to break
upon application of the predctermined pressure and collecting fluids within the fluid

container.

10011] According to another aspect, the predetermined pressure may comprise at least
onc of a fluid pressure applicd by fluid within the pressure-relief riser, a pncumatic pressure

within the tank enclosure, and a vacuum pressure within the tank enclosure.

[0012] According to another aspect, the frangible seal may be positioned toward the first

end of the pressure-reliel riser.
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10013} According to another aspect, the fluid container may be recessed within the
sidewall and is separate from the tank enclosure and the first end of the pressure-relict riser

may be positioned within the tank enclosurec.

[(0014] According to another aspect, the fluid container may be outside the tank
enclosure.

(0015} According to another aspect, the fluid container may be a collapsible container.
10016] According to another aspect, the one or more fluid outlets may comprise a

plurality of outlet risers that extend to a plurality of outlet heights within the tank enclosure,
the second end of the pressure-relief riser being above the highest of the plurality of outlet

heights.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] These and other features will become more apparent from the following
description in which reference is made to the appended drawings, the drawings are for the
purposc of illustration only and are not intended to be in any way limiting, wherein:
FIG. 1 is a side clevation view of a production tank with a pressure-reliet riser.
FIG. 2 is a side elevation view of an alternate production tank with a pressure-
relict riser.
FIG. 3 is a side elevation view of the production tank of FIG. 2 releasing liquid.
FIG. 4 is a side elevation view of the production tank of FIG. 2 releasing foam.
FIG. 5 is a side clevation view of a further alternate production tank with a
pressure-relief riser.
FIG. 6 is a side clevation view of the production tank of FIG. 5 with the container
being filled with fluid.
FIG. 7 is a side elevation view in section of a {frangible membranc.
FIG. 8 is a side elevation view in section of an alternate frangible membrane.

FIG. 9 is a side elevation view in section of a further alternate frangible

membrane.
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FIG. 10 is a side elevation view 1n section depicting an alternate position for
frangible membrane.

FIG. 11 is a side elevation view of a further alternative of a production tank.

DETAILED DESCRIPTION

[0018] A production tank, gencrally identitied by reterence numeral 10, will now be
described with reference to FIG. 1 through 11. While the description and drawings relate to a
particular design, it will be understood that the pressure-relief mechanism described herein

may be applicd to other types and designs of production tanks as known 1n the art.

[0019] Referring to FIG. 1, production tank 10 has a tank enclosurc 12 defined by a roof
14, a floor 16 and a sidewall 18. There is shown fluid inlet 20 in {luid communication with
tank cnclosure 12, although there may be morc than one. Fluid inlet 20 is designed to be
connected to a source of fluid, such as a well (not shown), and to receive the {luids produced
from the well. When connected to a well, the produced fluids will include sand, water, liquid
hydrocarbons, and possibly some gaseous hydrocarbons. Depending on the demands place
on the well, there may be some initial scparation prior to depositing the tluids nto the
production tank, although any separation steps taken at this time will not removc all of a
singlc component. As shown in FIG. 1, there is a sand layer 22, a water layer 24, an o1l layer
26, and a gas layer 28. Gas layer 28 may be ambient air, gascous hydrocarbons trom the
production fluids, or more commonly, a mixture of both. In addition to these components,

referring to FIG. 4, there may also be a layer of foam 30 that forms on top of o1l layer 26. The
components of produced fluids and how the components are managed arc well known 1n the

art and will not be described further.

(0020] In the oil and gas industry, production tanks are used to store fluids until the fluids
can be transported. There may be more than one production tank on a site, and the production
tanks will generally have more features than what is shown. In particular, there 1s generally a
series of vents and access points on the top of a production tank, and there may be fluid level
indicators or sensors, and the like. In the depicted example, production tank 10 1s shown with

a thief hatch 32 and a vent 33 on roof 14. Thief hatches arc used to provide internal access to
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tank enclosure 12, and generally include a two-way pressure reliet valve to prevent over- or
under-pressurization of production tank 10, as production tanks are generally designed to hold
the necessary amount of fluid, but are not designed to be pressure vessels. Other vents or
attachments may be provided as will be known in the art. Also shown in some embodiments
is an enclosure 34 that is recessed within sidewall 18 but is isolated from tank enclosure 12.
One suitable type of enclosure is sold under the name Enviro-Vault'™. Generally, enclosure
34 is used to enclose connections, as shown in FIG. 1, to protect them from damage and {rom
the elements, as the fluids in enclosure 12 are generally heated, which will also heat enclosure
12. Enclosure 34 may also be used as a liquid container, as shown in FIG. 2 and will be

described in greater detail below.

(0021] As shown, production tank 10 has outlets 36 with corresponding risers 38 that
extend to different heights. Outlets 36 allow an operator to withdraw fluids from different
layers within enclosure 12.  While three outlets 36 are depicted with risers 38 at three
different heights, there may only be two, or any number as desired by the user. Referring to
FIG. 1, outlets 36 are positioned within enclosure 34. Enclosure 34 acts as a fluid container
for receiving overflow fluids and catching any drips or leaks that may occur while removing

fluid from tank enclosure 12 through outlets 36.

10022] Referring to FIG. 1, there is shown a pressure-relief riser 40 that extends along the
height of tank 10. Pressure-relief riser 40 has a first end 42 in {luid communication with
enclosure 34, which as depicted acts as a fluid container, and a second end 44 that 18
positioned below roof 14 and above the risers 38 of fluid outlets 36 and is in tluid
communication with tank enclosurc 12. Pressure-rclief riser 40 is preferably positioned
within enclosure 12 as shown in FIG. 1 to protcct against the elements, bul may also be
installed outside enclosure 12, as shown in FIG. 5. This may be preterable, for example,
when pressure-relief riser 40 is retro-fitted onto tank 10, or (0 minimize the exposure 1o the
production fluids. Alternatively, pressure-relief riser 40 may be installed by inscriing 1t
through thief hatch 32 and mounting it to thief hatch 32. This may be bencficial as 1t requires
fewer modifications to tank 10. In another embodiment, pressure relief riser 40 may also be

installed by attaching riser 40 to thief hatch 32. Preferably, second end 44 of riser 40 will be
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below the lowest vent or thief hatch on the top of production tank 10 such that any overtlow
first flow through riser 40. While not shown, this may be done, for cxample, by
disconnecting thief hatch 32 from the flange to which it is connected and attach an additional

riser between the flange and thief hatch 32. Second end 44 1s attached to this riser.

[0023] As shown in FIG. 1, the fluid container may be an enclosure 34 similar to an
Enviro-Vault'" enclosure that has a fluid containment section at the bottom. For examplc,
enclosure 34 may be designed to hold around 1 m° of fluid. Enclosure 34 may be the same
enclosure in which outlets 36 or other cquipment are housed, or it may be a scparate
enclosure, as shown in FIG. 2. Other types of internal containers may also be used.
Alternatively, referring to FIG. 5 and 6, the fluid container may be an extcrnal fluid container
45. This may be a separate tank that is on site, an open reservoir, or, as in the depicted
example, an expandable container that can either be collapsed or rolled up when empty.
Referring to FIG. 2, there may be both external fluid container 45 as well as enclosure 34,
where fluid container 45 is connected by a conncction point 47 that is positioned below the
access point 49 of enclosure 34. Also, while not shown, there may be multiple containers 45
connected in serics or in parallel. This gives operators a significant amount of variable

storage that can be collapsed or stored when not required.

10024] Second end 44 of pressure-relief riser 40 is intended to be positioned above the
draw-point for outlets 36 such that it does not interfcre with the normal operation of tank 10.
Second end 44 is preferably high enough that it is only used under emergency circumstances.
The height may vary depending on the preferences of the user, but must be positioned within

enclosure 12.

[0025] Referring to FIG. 7 — 9, pressure-relief riser 40 has a pressure-responsive seal 46
that scals pressure-relief riser 40 under normal circumstances and 1s designed to open in
emergency conditions, such as when a predetermined amount of pressure is applied to
pressure-responsive seal 46. For example, pressure-responsive seal 46 may be designed to
withstand a certain amount of pressure that may be due to a certain level of tluid within
pressurc-relief riser, a vacuum pressure being applied within enclosure 12, or a positive

pressure being applied within enclosure 12.  Generally speaking, vacuum or positive
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pressures will be dealt with by vents 32, such as an open vent, or a thief hatch that 1s designed
to open when the internal pressurc reaches a certain level relative to ambient temperature.

However, it may occur that these vents are blocked and that a backup vent 1s necessary to

prevent or reduce potential damage or harm.

[0026] Preferably, pressure-responsive seal 46 is positioned at or toward first end of
pressure-relief riser 40 to allow sufficient fluid pressure to build up within pressure-relief riser
40 to open pressure-responsive seal 46. This also allows easier access to pressure-responsive
seal 46 when it is nccessary to be replaced or serviced. Other positions may also be uscd that
allow for the same function. Referring to FIG. 7 — 9, pressure-responsive seal 46 may take
various forms, such as a frangible membrane, and be attached in various ways. In FIG. 7,
pressure-relief riser 40 has a second part 48 that attaches, such as by threading, Iriction fit, etc.
into the bottom of pressure relief riser 40 and frangible membrane 46 is attached between the
bottom of pressure-relief riser 40 and second part 48. Referring to FIG. 8, pressure-reliet riser
40 has a second part 48 that carries frangible membrane 46 as an insert. This may be
designed as a disposable component that is replaced as needed. In this example, frangible
membrane 46 may be integrally formed with second part 48. Alternatcly, a new {rangible
membrane 46 may be mounted within second part 48 when an existing seal breaks. Frangible
membrane 46 may also be attached into pressure-relief riser 40 dircctly without removing or
having a separate second part 48. Referring to FIG. 9, frangible membrane 46 may also be
mounted to the bottom of pressure-relief riser 40, such as by using an attachment 50 that
surrounds the outside of pressure-relief riser 40. An adhesive may also be used.  Reterring
to FIG. 10, frangible membrane 46 may also be mounted to second end 44 of pressure-relict
riser 40. In some circumstances, this may be preferable to prevent sour gas (IS) from
entering pressurc-relief riser 40 during normal operation. In some embodiments, it may be
useful to form frangible membrane 46 from a material that weakens when in contact with
hydrocarbons. This may be useful, for cxample, when frangible membrane 46 1s at the top of
riser 40 and is not exposed to the same hydrostatic pressure that may be applied when at the
bottom of riser 40, or when the foam is unable to apply sufficient hydrostatic pressure even

when frangible membrane 46 is at the bottom, but hydrocarbons are still present, indicating a

dangcrous situation.
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[0027] In the above examplcs, pressure-openable seal 46 1s in the form of a frangible
piece of material such as plastic or rubber that breaks under a certain amount of pressure. In
other examples, pressure-responsive scal 46 may be a connection that releases under a
predetermined pressure, such as shear pins.  Alternatively, it may be a connection that
involves a resilient lock that opcns under pressure that can merely be reset once opened.
Preferably, pressure-openable seal is a frangible connection as this is generally less prone to

mechanical failure that may prevent 1t from opening when necessary.

|0028] As noted previously, the purpose of pressure-openable seal 1s to prevent a build-
up of pressure within enclosure 12 or to prevent an overflow of liquid or foam from enclosure
12. It may be particularly useful to manage the level ot foam, as known systems of measuring
levels 1n production tanks may be less likely to detect the presence of foam. As any pressure
within enclosure 12 will be present in the gas layer 26, 1t will be communicated along
pressure-relief riser 40) to pressure-responsive seal 46, which 1S open to atmospheric pressure
on the other side. As the pressure differential becomes too great, seal 46 will open, either 1n
or out. In other situations, referring to FIG. 3, it oil layer 26 becomes too high, 1t will
overtlow into pressure-reliefl riser 40 and the column of fluid pressure will eventually cause
seal 46 to open as shown, and fluid will be collected in enclosure 34. Generally speaking,
howcver, this will be a rare occurrence, as production tanks will often be equipped with level
sensors that prevent additional fluid from being pumped into the production tank. In other
situations, referring to FIG. 4, a foam layer 30 may form on top of the liquid in production
tank 10. Preferably, seal 46 is also designed to open under the pressure that may be applied
by a sufficient amount of foam that may enter through pressure-relief riser 40. In some
embodiments, as shown, pressure relict riser 40 may have internal baffles 52 to help break the
foam or at least reduce the gas content in the foam. This will have the benetit of increasing the

density of the fluid in riser 40 and therctfore the pressurc against seal 46.

[0029] In this patent document, the word "comprising" 1s used 1n 1ts non-limiting sensc (o
mean that items following the word are included, but items not specifically mentioned are not

excluded. A reference to an element by the indefinite article "a" does not exclude the
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possibility that more than one of the elements 1s present, unless the context clecarly requires

that there be one and only one of the ¢lements.

[0030]  The scope of the following claims should not be Iimited by the preferred
embodiments set forth 1n the examples above and 1n the drawings, but should be given the

broadest interpretation consistent with the description as a whole.



10

15

20

23

30

CA 02866005 2014-09-26

10

What 1s Claimed i1s:

1. A production tank, comprising:

a tank enclosure defined by a roof, a tloor and a sidewall;

one or morc fluid 1nlets in fluid communication with the tank enclosure;

one or more fluid outlets 1n tluid communication with the tank enclosure;

a fluid container for recerving overtlow tluids;

a pressure-relief riser having a first end in fluid communication with the fluid
container and a second c¢nd positioned below the roof and above the onc or more fluid outlets,
the seccond end being in fluid communication with the tank enclosure; and

a frangible scal that seals the pressure-relief riser, the frangible seal breaking upon

application of a predetermined pressure.

2. The production tank of claim 1, wherein the frangible seal 1s positioned toward the

first end of the pressure-relief riser.

3. The production tank of claim 1, wherein:
the fluid container is recessed within the sidewall and 1s separate from the tank
enclosure; and

the first end of the pressure-reliel riser 1s positioned within the tank enclosure.

4. The production tank of claim 1, wherein the fluid container is outside the tank
enclosure.

J. The production tank of claim 4, wherein the {luid container is a collapsible container.
0. The production tank of claim 1, wherein the one or more fluid outlets comprise a

plurality of outlet risers that extend to a plurality of outlet heights within the tank enclosure,
the second end of the pressure-relief riser being above the highest of the plurality of outlet

heights.

7. A method of relieving pressure in a production tank comprising a tank cnclosurc
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defined by a roof, a floor, and a sidewall, the production tank turther comprising on¢ or more
fluid inlets in fluid communication with the tank enclosure and one or more fluid outlets 1n
fluid communication with the tank enclosure, the method comprising the steps of:

mounting a pressurc-relicf riser to the production tank, the pressure-relief riser having
a first end in fluid communication with a fluid container and a second end positioned below
the roof and above the one or more fluid outlets of the production tank, the second end being
in fluid communication with the tank enclosure;

attaching a [rangiblc seal to seal the pressure-relief riser, the frangible seal being
designed to break upon application of a predetermined pressure; and

filling the production tank with production tluids.

3. The method of claim 7, further comprising the steps of:
permitting fluids to enter pressure rclief riser, the fluids breaking the frangible seal to
break upon application of the predetcrmined pressure; and

collecting tluids within the tluid container.

9. The method of claim 7, wherein the predetermined pressurc comprises at least one of
a fluid pressurc applied by fluid within the pressure-relicf riser, a pneumatic pressure within

the tank enclosure and a vacuum pressure within the tank enclosure.

10.  The method of claim 7, wherein the frangible scal is positioned toward the first end of

the pressure-relief riser.

11. The method of claim 7, wherein:
the fluid container is recesscd within the sidewall and is separatc {rom the tank
cnclosure; and

the first end of the pressure-relief riser is positioned within the tank enclosure.

12. The method of claim 7, wherein the fluid container is outside the tank enclosure.

13. The method of claim 12, wherein the fluid container is a collapsible container.
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14.  The method of claim 7, wherein the one or more fluid outlets comprise a plurality of
outlet risers that ¢xtend to a plurality of outlet heights within the tank enclosure, the sccond

end of the pressure-relicf riser being above the highest of the plurality of outlet heights.
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F1G. 2

FIG. 1
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FIG. 4

FIG. 3
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FIG. 6

FIG. 5
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