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(57) Abréegée/Abstract:

Embodiments of an apparatus can be used for unplugging a component (70) of a hydrocarbon transportation or storage unit.
Embodiments can include a main body (12), which can have a central passage (18) through a length of the main body (12); a
secondary passage (20) transverse to the central passage (18); and a connector end operable to connect the body (18) to the
component (72). Embodiments of the apparatus can also include a valve (56) In fluid communication with the secondary passage
(20), a pressure gauge (98) In fluid communication with the valve (56), a system connector (64) Iin fluild communication with the
valve (56), operable to connect the apparatus to a closed system (76), and a poker rod (40) operable to move within the central
passage (18) of the main body (12).
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(57) Abstract: Embodiments of an apparatus can be used for unplugging a component (70) of a hydrocarbon transportation or stor -
age unit. Embodiments can include a main body (12), which can have a central passage (18) through a length of the main body (12);
a secondary passage (20) transverse to the central passage (18); and a connector end operable to connect the body (18) to the com -
&N ponent (72). Embodiments of the apparatus can also mclude a valve (56) in fluid communication with the secondary passage (20), a
pressure gauge (58) 1n tluid communication with the valve (56), a system connector (64) in fluid communication with the valve (56),

operable to connect the apparatus to a closed system (76), and a poker rod (40) operable to move within the central passage (18) of
the main body (12).
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BACKGROUND OF THE INVENTION

§, {ross-Reference to Related Applicgtion

{0001] This application claims priority and s related to U.S. Provisional Patent Apphceation
61/533,591 filed September 12, 2011 utied "Method and Apparatus for Unplugging

Hydrocarbon Drains or Venis,” which 13 mncorporated by reference n its enlirety,
2. Ficld of the Invention

{0002} The present mvention relates to closed hydrocarbon systems. More specifically, the
mvention relates (o an apparatus and method for unplugging drams or vents 1n hydrocarbon

Sy stens.

3. Description of the Related Art

{0083] In hydrocarbon mdustrial areas, while preparing a section of a4 hve pipeline for
maintenance, it 1s mandatory to ensure that the 1solated segment 1s completely depressurized and
free from any hydrocarbon toxic or combustible gases. Gasses such as H2S, which may be
present in the pipeline, are one of the deadhiest bazards w the ol and gas idustry.  The usual
current praciice 18 to connect the five process pipeline vents or drains 10 4 closed sysiem o
extract all combustibie and toxic gases. However, the vents or drains of the process lines may be

plugged over ime preventing the proper, complete, and safe drammage of the higuids.

{6004] Connecting the pipe (0 a closed system by ilsell will not unplug the pipe because pressure
sauges alone will not wndicate if line 15 clear or plugged. Therefore when preparing a section of

pipeline for mamicnance operations, it is common o manually open the dramn or vent o the
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atmosphere to ensure they are not plugged. If the vent or draim 15 phlugged, then the operator will
have to poke through it to remove any particies or sludge that has bult onto the dram or vent.,
This practice not only poses a great deal of risk of harm {or the operator, it also has the potential
i0 contarminate the environment, I the operator 18 not equipped with the needed personal
protection equipment, such as a self-contamed breathing apparatus, he will be exposed to high
concentrations of toxic fumes that have a deadly ctiect on his health as well as being a source of

ignition during the cleanmg process.

{3005] It would therefore be benelicial to have an apparatus and method for unplugging venis
and dramms that does not expose the operator {0 combustible and toxic gases nor release them mio

the environment.
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CA 02847593 2014-03-03
WO 2013/039943 PCT/US2012/054713

{3886] SUMMARY OF THE INVENTHON

{60071 Embodiments of the current apphication provide a system and method for mechanically
cleanmg debnis from vents and drams for isolating segments of a hydrocarbon unit {or

maintenance purposes, while containing any contamuinants i a closed systen.

{6808 In one embodiment of the current application an apparatus {or unpluggmg a component
of a hiydrocarbon transportation or storage unit mcludes a main body, the main body comprising:
a central passage through a length of the main body; a secondary passage transverse to the
central passage; a connector end operable (o connect the body o the drawn or vent. The apparatus
further includes a valve 1 fluid communication with the secondary passage; a pressure gauge n
Hoid communication with the valve; a sysiem connector m fhad communication with the valve,
operable to connect the apparatus 0 a closed system; and a poker rod operable to move within

the central passage of the mam body.

166091 In another embodiment of the current apphication, the poker rod ncludes a crash head
operabie 1o move mito the vent or drain for removing a blockage therein. The poker rod can
further mclude external threads on an ouler surface and a handic. The ceniral passage can further

inchide internal threads on an 1nner surface which engage the external threads of the poker rod.

{6818} In other embodiments, a packing creates a seal between the poker rod and the central
passage, The packing can be a hugh pressure rated packing suitable for use with hydrocarbons,
A cap can be located adjacent to the packing, and the apparatus can further include a pushing nut

for mamtaimung the posttion of the cap.

{0011} In alternabive embodiments, the component can be a vent or a drawn, the valve can be a

high pressure valve and the gauge can be a high pressure gauge.

{6012} In another embodiment of the current application, a method for unplugging a component
connected fo a fhad transporiation or storage unit, useful mm hvdrocarbon apphication, wcludes
the sieps of, {a) connecting a component connector ond of a device to the component; {b)
connocting a system connector end of the device to a closed systemy; (¢) opening a device outlet
valve (d} poking an end of a rod of the device mito the component; {¢} cvaluating if a pressure
cauge of the device reads 4 pressure greater than zero; and (1) repeating step (d) and siep (¢} uniid

the pressure gauge reads a pressure greater than zero.
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{6813] In some embodiments, after step (b}, a device valve of the device, a component vaive of
the component and a closed system valve are opened. After siep (), the device valve of the
device, the component vaive of the component, and the closed system valve can be closed. After
step (1), the device can be disconnected from the component and the closed system when the

pressure read by the pressure gauge 18 substantially equal to zero.

{6814} In alternative embodiments, the component connector end of the device and the system
connector end of the device are m fhud communication, and any fluids passing through the
device 1u the closed system can be collected in the closed system. The component can be a vent

or 4 dramn, and step (b) can further melude clearing debris from the component.

{0015] In yet another embodiment of the current application, a method lor unplugging a
component connecied to a thud transportation or storage unit, useful w hydrocarbon application,
comprising the steps of: (a) connecting a component connector end of a device (o the component,
the device comprising a poker rod operable to enter the component; (b} connecting a system
connector end of the device to a closed systemy; {¢) evaluating i a pressure gauge of the device
reads a pressure grealer than zero; (d) monitoring the pressure gauge until the pressure becomes
substantially equal to zero; and {¢) disconnecting the device from the component and the closed

SyStem.

10016} In alternative erbodiments after step (b}, the poker rod 15 moved nio the component 10
clear a blockage. After step (b), a device valve of the device, a component valve of the
component, and the closed system valve can be opencd. Aller siep (d), the device valve of the

device, the component valve of the component and the closed system vaive can be closed.

{6617} In other alternative embodiments, the component connector end of the device and the
system connector end of the device can be i fhud commumication, and the method can further
include the step of collecting any Huids passing through the device n the closed sysiem. The
component can be a vent or drawn, and the method can further wmchude the step of afier step (b)

clearing debris from the component with the poker rod,
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BRIEF DESCRIPTION OF THE DRAWINGS
{0818] So that the manner in which the above-recited features, aspects and advantages of the
mvention, as well as others that will become apparent, are altained and can be understood
detatl, a more particular description of the mvention brictly summarized above may be had by
reference 1o the embodiments thereot that are dlustrated i the drawings thal form a part of this
specification. It 18 to be noted, however, that the appended drawings iilusirate only preferred

embodiments of the invention and are, therelore, not (o be considered imuiting of the mvention's

scope, for the mvention may admit 1o other equally effective embodiments,

{0619} FIG. 1 1s a sectional view of an embodiment of the device of the current apphication.
{00281 FIG. 2 18 a sechion view of the body of the device of FIG 1.

{00211 FIG. 3 15 a perspective view ol the device of FIG T,

100221 FIG. 4 15 a flow diagram of the sieps of a method of the current application,
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DETAMLED DESCRIPTION OF THE EAEMPLARY EMBODIMENTS

{0023] Turming to FIG 1, a device 10 ncludes a body 12, Body 12 mcludes a2 main section 22,
which can be solid. Body 12 has a component connector end 14 which can have connector 16
for connecting the body 12 10 a comaponent, such as, for example, outlet 70, Outlet 70 can be a
vent or drain of a fhuid contaming umit, such as a fhud transportation or storage umt. Pipeling 72
is an example of a flhud contammg umil and can be, {or exampic, pipe or tubmg. In
embodiments, pipeline 72 can be a hydrocarbon pipeline used to {ransport, store, or produce
hydrocarbons.  Alternatively, the component, such as outict 70, can be part of any other
apparatus that can contain Hud such as, for example, a heat exchanger, a storage vessel, a
reaction vessel, a tank, or other {huid production, transportation or storage unit. In embodiments,

outlet 70 can be part of a hydrocarbon storage or production apparatus,

{0824] Connector 16 can be comnecied to, for example, outlet 70, {ounnector 16 can be a
threaded connection, such as the cxternal threads shown m FIG 1. Depending on the
speciiication of the components of ontlet 70, connector 16 can include miernal threads, a quick
connect, or other hitting. Alfernatively, connector 16 can require an adaptor to connect body 12
o the outlet 70, Conneclor 16 has a couneclor passage 38, Qutlet 70 can wclude a valve 74, can
be used to selectively prevent fhud from passing through outlet 70 until valve 74 1s opened.
When connector 16 1s connected to outlet 70, and valve 74 1s opencd, fluid can be communicated

through outlet 70 o connector passage 38 of connector 16,

{0025] Body 12 has a central passage 18 that runs through the length of main section 22, A
portion of the miernal wall of passage 18 can be a smooth ¢yhndrical bore. A lower end of
central passage 1¥ can extend beyound main section 22 to form a rod receptor 24, A portion of an
outer surface of rod receptor 24 can include external threads 26, Rod receplor 24 can also
imciude a nut 28 with mtenor threads 30 that protrude within contral passage 18. The upper end

of central passage 18 18 1 fhuid communication with connector passage 38 of connector 16,

{0026] Body 12 also has a secondary passage 20 which can be generally transverse to central
passage 18, One end of secondary passage 20 intersects with central passage 18 and the other

end of sccondary passage 20 exiends beyond mam scction 22 0 form g valve receptor 32, A
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portion of an outer surface of valve receptor 32 can have external threads 34, A nut 36 can be

situated on the exterior of valve receptor 32,

{60271 Returming 1o FIG 1, a rod 40 s located withm central passage 18, Rod 40 can have
external threads 42 which mate with mternal threads 30 of nut 28 to direct rod 43, Rod 40 wili
have an outer diameter smaller than the mternal diameter of central passage 18 such that threads
42 will not come mio contact with inner diameter 44 of central passage 18, Kod 40 can also
include a crash head 48 at an end which 18 proximate (o connector 16 and a handie 46 at its other
cnd. An end of crash head 48 can be larger 1n diameter than an external diameter of infernal
threads 30 so that the crash head 48 will not easily come out of body 12 past internal threads 30,
A seal, such as packing 32, suitable for the type of fluid to be vented or dramned by device 16,
such as hydrocarbon, and having a high-pressure rating can be located within rod receptor 24,
Packing 52 1s contained between a portion of vod receplor 24 adjacent an outward side of out 28
and a cap 54, which 1s situated proximate to the lower ¢nd of rod receptor 24 and Creates a seal
between rod 40 and central passage 18, Packing can be formed of a deformable matenal and
compressed to provide an effective pressure seal between the fluid w body 12 and the outside
atmosphere, A pushing nut 50 can be used o sccure and stress the cap 54 so that cap 54
maintains packing 52 wn a compressed state. In alternative embodiments, pushing nut 50 can be
threaded onto external threads 26 (best shown in Figure 2}, Other types of seals can be used 1o

seal the anmulus between rod receptor 24 and rod 44,

{6828] A valve 56 can be connected to valve receptor 32 and s i fluid communication with
secondary passage 20, As secen in FIG 3, valve 36 can have a handle 38 which allows an
operator 1o open and close the passage through the valve. Valve 56 can be, {or example, a high-

pressure rate stainless steel 1solation valve with female connectors at both ends.

{60291 Returning to FIG 1, device 10 also mncludes a pressure gauge 58, Pressure gauge 38 15 1n

e

fwd communication with valve 36, ¢ither directly, or as snown wn FIG 1, by way of a threaded
rupple 60 and threaded fee connecior 62, or other connection means, Nippie 60, connector 62

8

i

and any other connector can be high-pressure rate stamless steel components. Pressure gauge

can be a high pressure gauge.

{0030] Device 10 can also mclude a system connector 64, which can be used to connect device

13 to a closed system 76. NSystem connector 64 can be a high pressure rate unton connector, as
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shown in FIG 1. Depending on the specification of the components of the closed system 76 10 be
used with the device, system connector 64 can wnclude external threads, wternal thread, a guick
connect, or other fiting. Closed system 76 1s a {luid disposal system, or fhud receiving system,
that can be used to contan {huid that is drammed or vented through device 10 from outlet 76,
{losed system 76 can mclude, for example, a receptacie 77, which can nclude a vessel, vacuum
spurce, pump, or other apparatus suitable for accepting huid and preventing {hud from leaking or
otherwise escaping imto the atmosphere, The closed sysiern 76 can include a closed sysiem valve
78, which can be opened or closed by the operator. Closed system 76 can also include tubing &0
which can be connecied to sysiem connector 64, Sysiem connector 64 can require an adapior o
connect device 1 o the closed system 76. System conncctor 64 18 i fHiutd communication with
valve 56 and can be connected directly to valve 536, directly to pressure gauge 32 or can be

connectied by way of threaded nipple 66 or other connector,

16631 Turming to FIG 4, n operation, the fivst step 100 1s to connect the device 1{ fo outlet 70
of tubimg 72, and to closed system 76, Locking at FIG 1, connector end 14 of body 12 malkes the
connection with the outiet 74 and system connector 64 makes the connection with the closed

-

system 76. At this point, both the valve 74 that 1s part of the outlet 70 and valve 56 are closed.

{00321 Retorming to FIG 4, the next step 10215 1o open the valve 56, then the valve 78 associated
with the closed system 76, then the valve 74 associated with the outlet 70. Looking once again at
FIG 1, valve 56 1 m fhnd commumication with secondary passage 20, which 1w tum s fhuid
communication with central passage 18. Therefore any thuds within the tubing 72 can sow pass
into central passage 18, and through valve 56, If the outlet 70 1s clear, pressure gauge 58, which

18 also in fhnd communication with valve 56, will read pressure.

10033] Returning to FIG 4, the next step 104 1s therelore to check if pressure gauge 5% reads
pressure greater than zero. I the answer 18 yes, the operator next executes step 108, If the
answer 1S 1o, the operator executes step 100, In step 1036, the operator uses rod 48 o poke
through the outlet 70 {0 free any sludge or particles. In embodiments, rod 40 can pass through
valve 74, provided that valve 74 1s open. Looking at FIG 1, by turming handie 46, the operator
cann move rod 40 up and down relative to body 12, Crash head 48 will enfer the outiet 70,
including valve 74, through conneclor passage 38, and mechamcally free the outlet 70 of the

studge, particles or other biockage,
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{6634] Returning once agan to FlG 4, alter executing step 106, the operator will then return to
step 104 and once agam determune U pressure gauge 38 reads pressure, I the answer s still no,
the operator once again execules step 106 of poking through the outlet 7€ and step 184 of
determining if pressure gauge 38 reads pressure uniil such time as the operator can answer ves 1o
the question of siep 104, that the pressure gauge 58 reads pressure. At that point, the operator

executes siep 108,

{6035 In step 108, the operaior monitors pressure gauge 56 (FIG 1) until the pressure drops 1o
substantiaily zero, This pressure drop 18 an mdication that the fhuids within the pipeline 72 have
been dramned. Looking at FIG 1, the fluids 1 the pipchine 72 would pass through the outlet 70
valve 74 o connector passage 38 of connector 14, These fhuds are unable to escape through
central passage 18 because packing 52 creates a seal sufficient to prevent the fluids from
reaching the lower end of central passage 1R, Fluids mnstead pass through valve 56 and system
connector 64 and mto the closed system 76, The Hluids are collected n the closed system 76,

keepmg both the operator and the environment free ol and safe from any {oxic or combustible

0asses.

{6836] Next the operator execuies siep 10 by closing the valve 74 connected to the pipeline 72,
then the valve 78 associated with the closed system 76, Turning agam to FIG 1, the operator also
closes valve 56 {(Fi(5 1} Fmally in step 112 of FIG 4, the operator then disconnects the device 10

from both the closed sysiem 76 and valve 74 of outlet 70,

{3037] Although the present mvenfion bas been descnbed i detad, it should be understood that
varicus changes, substifutions, and alicrations can be made hercupon without departing from the
nrinciple and scope of the wvention. Accordingly, the scope of the present wvention should be
determined by the following claims and their appropriate legal equivalents,

T IRT

{6038] The singular forms "a", "an" and "the” mnclude plural referents, uniess the context clearly
dictates otherwise. Oplional or optionally means thal the subsequently described event or
cireumstances may or may not occur, Fhe description includes mstances where the gvent or
circumstance occurs and wstances where il does not occur. Ranges may be expressed herein as
from about oune particular value, and/or (0 about apother particular value, When such a range 1S
expressed, i 18 to be understood that another embodiment 1s from the one particular valuc and/or

to the other particular value, along with all combinations within said range.
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{68391 Throughout this application, where patents or publications are referenced, the disclosures
of these references in theiwr entirgties are mtended {0 be meorporated by reference mto this
application, in order to more fully describe the stale of the art to which the mvention pertaims,

i

except when these reference contradict the statements made heren,
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{CLATMS

What 1s claimed 1s:

1. An apparatus {or usplugging an outlet, the apparatus characterized by:
a main body characierized by:
a coniral passage through a length of the mam body,
a secondary passage fransverse o the central passage;
a connector end operable 1o connect the body to the outlet;
a vaive m thid communication with the secondary passage;
a pressure gauge i fhind communication with the valve;
a sysitem connector v fluid comumunication with the valve, operable to connect the
apparatus {0 a closed sysiem; and

a poker rod operable to move within the ceniral passage of the mam body.

2. The apparatus of claim 1, wherein the poker rod 18 charactenized by a crash head operable

to move nto the outlet for removing a blockage theren,

3. The apparatus of any of the preceding ciaims, wherein the poker rod 1s further

characterized by external threads on an outer syriace and a handle,

4. The apparatus of claim 3, wherem the contral passage further 1s charactenzed by miternal

threads on an inner surface which engage the external threads of the poker rod.

3. The apparatus of any of the preceding claims, further characterized by a seal between the

poker rod and the central passage.

0. The apparatus of claim 5, wheremn the seal 18 a lugh pressure rated packing suitable for

use with hydrocarbons.
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7. The apparatus of claim 6, further characterized by a cap located adjacent to the packing,

and 2 pushing nut for mamtaming the position of the cap.

3. The apparatus of any of the preceding claims, wherein the outlet 15 selected from a group

consisting of a vent and dram.

3, The apparatus of any of the preceding clawms, wherem the valve 1s a high pressure valve

and the gauge 18 a high pressure gauge.,

13, A method for unplugging a component connected to a fluid transportation or storage unit,
useiul in hydrocarbon application, the method characterized by the steps of:

(a} connecting a component connector end of a device 1o the component;

(b} connecting a system connector end of the device to a closed sysiem;

(¢} poking an end of a rod of the device into the component;

(d) evaluating 1f a pressure gauge of the device reads a pressure greater than zero; and

(e} repeating step {¢) and step (d) until the pressure gange reads a pressure greater than

LT

11,  The method of claim 10, wherein the closed sysiem is characterized by a closed system
valve, the method further characterized by the steps of alter step (b}, a device valve of the device,

a component valve of the component, and a closed system valve are opened.

12, The method of clamm 11, wheremn after step {¢), the device valve of the device, the

component valve of the component, and the closed system valve are closed.
13, The method of any of the preceding claims 10-12, wherein after step (¢}, the device is

disconnecied from the component and the closed System when the pressure read by the pressure

cauge 18 equal Lo zero.
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14,  The method of any of the preceding clamms 10-13, wherein the component connector ¢nd
of the device and the system connector end of the device are m Hlud commumcation, hurther

characterized by the step of collecting any thuds passing through the device i the closed systeni.

15, The method of any of the preceding claims 10-14, wheremn the component 13 selected
from a group consisting of a veni and dramn, and step (b) mcludes clearing debris from the

component,

16, A method tor unpluggmg a component connected to a Huid transporiation or storage unit,
usetul m hydrocarbon appiication, the method characterized by the steps of:
(a) conmecting a component connector end of a device 1o the component, the device

having a poker rod operable to enter the component;

(b} connecting a system connector end of the device to a closed sysiem;
(¢} evaluating if a pressure gauge of the device reads a pressure greater than zero;
(d) monitoring the pressure gauge until the pressure becomes equal fo zero; and

(e} disconnecting the device {rom the component and the closed system.

17.  The method of clamm 16, wheremn aller step (b}, the poker rod 18 moved mio the

component 1o clear a blockage.

18,  The method of any of the preceding claims 16-17, wherein the closed system includes a
closed system valve, the method further characterized by the steps of afier step (b), a device

valve of the device, a component valve of the component, and a closed system valve are opened.

19, The method of clamm 18, wherein aller step {d), the device valve of the device, the

component valve of the component, and the closed system vaive are closad,
28, The method of any of the preceding clamns 16-19, wherein the component connector end

of the device and the system connector end of the device are m fluid communication, further

characterized by the step of coliecting any {huds passing through the device in the closed systeni.
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21, The method of any of the preceding claims 16-20, wheremn the component s sclected
from a group consisting of a vent and dramn, {urther characterized by the step of after siep (b)

clearing debris from the component with the poker rod.
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Connect the device to a drain or
100 vent and to a closed system

Open the device valve, then

102 the closed system valve, then

the drain or vent valve

Does the
pressure gauge read
pressure?

104
Yes Poke through the
drain or vent
Monitor the gauge until the
108
pressure drops to zero

110 Close the drain or vent valve,

No

106

then the closed system valve,
then the device valve

112 Disconnect the device
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