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(57) Abrégée/Abstract:
A gas pressurized packing system for use in a control valve Is disclosed. The gas pressurized packing system may include a first
packing member, a second packing member and a pressurized gas supply. The first and second packing members may be
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(57) Abrege(suite)/Abstract(continued):

arranged about, respectively, lower and upper portions of an operating member that extends through a bore in the control valve.

The pressurized gas supply may be configured to pressurize a portion of the bore arranged between the first and second packing
members. Also disclosed are a low fugitive emission control valve and a low fugitive emission control valve system.
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(54) Title: GAS PRESSURIZED PACKING SYSTEM FOR CONTROL VALVES

(57) Abstract: A gas pressurized packing system for use in a
control valve is disclosed. The gas pressurized packing sys-
tem may include a first packing member, a second packing
member and a pressurized gas supply. The first and second
packing members may be arranged about, respectively,
lower and upper portions of an operating member that ex-
tends through a bore in the control valve. The pressurized
gas supply may be configured to pressurize a portion of the
bore arranged between the first and second packing mem-
bers. Also disclosed are a low fugitive emission control
valve and a low fugitive emission control valve system.
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GAS PRESSURIZED PACKING SYSTEM FOR CONTROL VALVES

FIELD OF DISCLOSURE

[0001] The present application relates generally to control valves, and, more
particularly, to a packing assembly for use in a control valve to limit fugitive

emissions.

BACKGROUND OF THE DISCLOSURE

[0002] Control valves are used in a wide variety of applications including process
plants such as refineries, chemical plants, and paper plants, among many others.
Control valves typically employ a control member such as a valve plug, a valve disc
or other suitable control member, to manipulate a process fluid or gas flowing
through a pipeline, such as a steam, water, natural gas, oil or a chemical compound.
The control member is typically moved by an operating member, such as a sliding
valve stem or a rotary shatft, that extends through a bore in the valve body. To
prevent leakage or fugitive emissions of the process fluid or gas around the
operating member, packing material is typically arranged about the operating

member in the bore.

[0003] Many process applications, such as those involving aromatic or chlorinated
hydrocarbons, utilize control valves that have a tendency to leak small amounts of
process into the surrounding environment. Regulations governing control valve
leakage have become more stringent in recent times, and in some applications,
require fugitive emission concentrations to be less than 100 parts per million by
volume (ppmv). Typical solutions to reduce fugitive emissions involve placing a
metal bellows seal around the operating member to capture process leakage and/or
exerting additional compressive stress on the packing material to create a tighter
seal between the operating member and the valve body bore. However, these
solutions can have undesirable effects on the operation and performance of the
control valve. For instance, increasing the packing stress tends to increase the
friction experienced by the operating member. The increased friction impedes
movement of the operating member, which, in turn, can make it difficult to monitor
and control the position of the control member. Higher levels of friction also may
necessitate a larger actuator, which can increase the operating and manufacturing

costs associated with the control valve. Furthermore, a metal bellows seal tends to
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be expensive to install, may require regular field maintenance and/or replacement,

and/or may limit the travel distance of the operating member.

[0004] Thus, it is desired to provide a packing assembly for control valves which
exhibits nearly zero fugitive emissions, low friction, long service life and reasonable

COSL.

SUMMARY OF THE DISCLOSURE

[0005] In accordance with a first exemplary aspect, a low fugitive emission control
valve includes a valve body, a bonnet, an operating member, first and second
packing members, a gas supply port and a pressurized gas supply. The valve body
includes an inlet, an outlet and a flow passage extending between the inlet and the
outlet. The bonnet is mounted to the valve body and has a bore that opens into the
valve body. The operating member extends through the bore and is operatively
connected to a control member arranged in the flow passage. The operating
member is configured to move the control member between a closed position and an
open position to open and close the flow passage. The first packing member is
arranged in the bore about a lower portion of the operating member. The second
packing member is arranged in the bore about an upper portion of the operating
member. The gas supply port extends through the bonnet and opens into the bore
at a location between the first packing member and the second packing member.
The pressurized gas supply is configured to pressurize the bore via the gas supply

port to inhibit fugitive emissions.

[0006] In accordance with a second exemplary aspect, a gas pressurized packing
system is provided for use in a control valve including a valve body with a flow
passage, a bonnet mounted to the valve body, a bore extending through the bonnet
and opening into the valve body, an operating member extending through the bore
and operatively connected to a control member arranged in the flow passage. The
gas pressurized includes a first packing member, a second packing member and a
pressurized gas supply. The first packing member is configured to be arranged in
the bore about a lower portion of the operating member. The second packing
member is configured to be arranged in the bore about an upper portion of the

operating member. The pressurized gas supply Is configured to pressurize a portion
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of the bore arranged between the first packing member and the second packing

member.

[0007] In accordance with a third exemplary aspect, low fugitive emission control
valve system includes a plurality of control valves and a pressurized gas supply line.
Each of the control valves includes a valve body possessing an inlet, an outlet and a
flow passage extending between the inlet and the outlet. Each of the control valves
also includes a bonnet mounted to the valve body and having a bore that opens into
the valve body. Each of the control valves further includes an operating member
extending through the bore and operatively connected to a control member arranged
in the flow passage, with the operating member being configured to move the control
member between a closed position and an open position to open and close the flow
passage. Additionally, each of the control valves includes a first packing member
arranged in the bore about a lower portion of the operating member and a second
packing member arranged in the bore about an upper portion of the operating
member. The pressurized gas supply line is configured to pressurize the bores of

the control valves via the respective gas supply ports.

[0008] In further accordance with any one or more of the foregoing first, second or
third aspects, low fugitive emission control valve, a gas pressurized packing system
and/or a low fugitive emission control valve system any further include any one or

more of the following preferred forms.

[0009] In one preferred form, a pressure of the pressurized gas supply is greater

than or equal to a pressure of a process fluid or gas in the flow passage

[0010] In one preferred form, the first packing member includes a first plurality of
packing rings and the second packing member includes a second plurality of packing

rings.

[0011] In one preferred form, the first plurality of packing rings has a V-shaped
cross-section pointing in a downward direction, and the second plurality of packing

rings has a V-shaped cross-section pointing in an upward direction.
[0012] In one preferred form, a check valve is arranged in the gas supply port.

[0013] In one preferred form, the pressurized gas supply includes a pressurized

gas canister connected to the check valve.
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[0014] In one preferred form, the pressurized gas supply includes a pressurized

gas supply line that delivers pressurized gas from an external source.

[0015] In one preferred form, a lantern ring is arranged in the bore about a middle
portion of the operating member between the first packing member and the second

packing member.

[0016] In one preferred form, a middle portion of the lantern ring has a reduced
diameter, and the gas supply port is aligned with the middle portion of the lantern

ring.

[0017] In one preferred form, the operating member includes a valve stem slidable
along an axis of the bore to move the control member between the open position and

the closed position.

[0018] In one preferred form, the operating member includes a rotatable shaft to

move the control member between the open position and the closed position.

[0019] In one preferred form, the pressure of the pressurized gas supply is greater

than or equal to a pressure of a process fluid or gas in the flow passage.

[0020] In one preferred form, the first plurality of packing rings has a V-shaped
cross-section pointing in a downward direction, and the second plurality of packing

rngs has a V-shaped cross-section pointing in an upward direction.

[0021] In one preferred form, the pressurized gas supply includes a pressurized

gas canister.

[0022] In one preferred form, a lantern ring is configured to be arranged in the
bore about a middle portion of the operating member between the first plurality of

packing rings and the second plurality of packing rings.

[0023] In one preferred form, a pressure of the pressurized gas supply is greater
than or equal to a pressure of a process fluid or gas in the flow passages of each of

the control valves.

[0024] In one preferred form, the first packing member of at least one of the
control valves includes a first plurality of packing rings and the second packing

member of the at least one control valve includes a second plurality of packing rings
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[0025] In one preferred form, the first plurality of packing rings has a V-shaped
cross-section pointing in a downward direction, and the second plurality of packing

rings has a V-shaped cross-section pointing in an upward direction.
BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Figure 1 is a cross-sectional view of an embodiment of a control valve of a

sliding stem type constructed in accordance with principles of the present disclosure.

[0027] Figure 2 is a cross-sectional view of an embodiment of a control valve of a

rotary shaft type constructed in accordance with principles of the present disclosure.

[0028] Figure 3 is a schematic diagram of a control valve system constructed Iin

accordance with principles of the present disclosure.
DETAILED DESCRIPTION

[0029] The principles of the present disclosure are applicable to various types of
control valves, such as sliding stem control valves and rotary shaft control valves, as
well as, various packing arrangements, such as jam-style or live-loaded, and various
packing materials, such as polytetratluoroethylene (PTFE) and graphite. Fig. 1
illustrates, for instance, a control valve 10 of the sliding stem type, having a live-
loaded packing arrangement and P TFE packing rings, which incorporates a gas

pressurized packing system in accordance with principles of the present disclosure.

[0030] The illustrated portion of the control valve 10 includes a bonnet 12
mounted on a valve body 14 and an operating member, such as sliding stem 15, that
extends through a bore 16 formed in the bonnet 12. Fasteners 17 may be used to
removably secure the bonnet 12 to the valve body 14. A flow passage 18 extends
through the valve body 14 between an inlet 20 and an outlet 22 and provides a path
for a process liquid or gas to flow through the control valve 10. The process liquid or
gas may be any fluid or gas, including, but not limited to, steam, water, natural gas,
oil and/or a chemical compound. The flow passage 18 is opened and closed by a
control member 24 which is movable by the operating member 15 between a closed
position and an open position. In the closed position, as shown in Fig. 1, the control
member 24 sealingly engages a valve seat 26 to prevent the process fluid or gas
from passing through the control valve 10. In the open position, the control member
24 is raised from the valve seat 26 to allow the process fluid or gas to pass from the

inlet 20 to the outlet 22. Movement of the control member 24 is accomplished by
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coupling the control member 24, by way of the sliding stem 15, to an actuator (not
shown). The actuator moves the sliding stem 15 linearly along an axis A1 of the
bore 16 In the upward and downward directions, thereby causing the control member
24 1o move between the open and closed positions, as well as other intermediate

positions.

[0031] In one embodiment, the control valve 10 is provided with a double V-ring,
live-loaded packing arrangement, such as the Enviro-Seal® PTFE packing from
Fisher Controls International LLC of Marshalltown, lowa. Referring to Fig. 1, the
packing arrangement includes a series of packing nuts 30 which are threadably
mounted on respective packing studs 32 so as to adjust the loading on the packing
within the bore 16 and around the sliding stem 15. A first packing ring set 34 is
arranged in the bore 16 about a lower portion of the sliding stem 15. The first
packing ring set 34 includes three V-rings including a bottom female adapter V-ring
36, a middle V-ring 38, and an upper male adapter V-ring 40. The V-type packing
rings 36, 38, 40 may be formed of a PTFE material, or any other suitable synthetic
resin polymer. A respective carbon bushing 42 may be provided at each end of the

first packing ring set 34.

[0032] A second packing ring set 44 is arranged in the bore 16 about an upper
portion of the sliding stem 15. The second packing ring set 44 includes three V-rings
having an upper female adapter V-ring 46, a middle V-ring 48, and a lower male
adapter V-ring 50. The V-type packing rings 46, 48, 50 may be formed of a PTFE
material, or another suitable synthetic resin polymer. A respective carbon bushing

52 may be provided at each end of the second packing ring set 44.

[0033] As illustrated in Fig. 1, the V-type packing rings 36, 38, 40 associated with
the first packing ring set 34 may have a V-shaped cross section that points in the
downward direction, whereas the V-type packing rings 46, 48, 50 associated with the
second packing ring set 44 may have a V-shaped cross section that points in the
upward direction. As discussed in more detall below, this arrangement of the V-type
packing rings may, in some cases, help the pressurized air introduced into the bore
16 compress the V-type packing rings 36, 38, 40 in a manner that seals the bore 16.
In an alternative embodiment, all of the V-type packing rings 36, 38, 40, 46, 48, 50
may have a V-shaped cross section the points in the upward direction (or the

downward direction).
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[0034] A lantern ring 54 is placed around the sliding stem 15 in the bore 16
between the first packing set 34 and the second packing set 44. The lantern ring 54
has a first end 55, a second end 56 and a middle portion 57 extending between the
first end 55 and the second end 56. The middle portion 57 possesses a reduced
diameter relative to the first and second ends 55, 56. The diameter of the middle
portion 57 may be less than the diameter of the bore 16 so that an annular gap 58
exists between the middle portion 57 of the lantern ring 54 and the inner wall of the
bore 16. As further described below, this annular gap 58 may be pressurized via an

external pressurized air supply to help prevent fugitive emissions.

[0035] The live-loaded packing arrangement also includes a packing follower 59
having a follower base 60 at one end, a follower guide sleeve 62 at the other end,
and a follower flange 64 extending between the follower base 60 and the follower
guide sleeve 62. A series of disk springs 68, such as Belleville springs, are slidably
mounted on the follower guide sleeve 52 with one end of the disk springs 68 in
contact with the follower flange 64 and the other end of the disk springs 68 in contact
with a packing flange 70. The packing studs 32 and sliding stem 15 pass through

respective apertures in the packing flange 70.

[0036] After assembling the packing components within the bore 16 and around
the sliding stem 15, the packing nuts 30 on the studs 32 are tightened so that the
packing flange 70 transmits the nut load to the disk springs 68. The disk springs 68
compress with continued tightening of the packing nuts 30 so as to maintain a spring
load on the first and second packing ring sets 34, 44 by way of the packing follower
59. The compression of the V-shaped rings 36, 38, 40, 46, 48, 50 causes them to
flatten and sealingly engage the sliding stem 15 and the inner wall of the bore 16.
The increased pressure between the V-shaped rings 36, 38, 40, 46, 48, 50 and the
sliding stem 15 creates friction that inhibits axial movement of the sliding stem 15.
Therefore, additional compression of the V-shaped shaped rings 36, 38, 40, 46, 48,
50 increases the effectiveness of seal, but also increases friction on the sliding stem

15, which may impact the dynamic performance of the control valve 10.

[0037] The control valve 10 of the present disclosure is configurable with a
pressurized gas supply such as the pressurized gas canister 80 illustrated in Fig. 1.
The pressurized gas canister 80 is mounted to the exterior of the bonnet 12 and

Includes a discharge nozzle 82 communicable with a gas supply port 84 extending
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through the bonnet 12. The gas supply port 84 may be a passageway that extends
between the bore 16 and the exterior of the bonnet 12 such that one end of the gas
supply port 84 opens into the bore 16 and the other end of the gas supply port 84
opens exteriorly of the control valve 10. The end of the gas supply port 84 opening
into the bore 16 may be positioned, in the axial direction, between the first packing
ring set 34 and the second packing ring set 44. Additionally, the gas supply port 84
may be aligned with the middle portion 57 of the lantern ring 54 such that the gas
supply port 84 communicates directly with the annular gap 58 defined by the

reduced-diameter middle portion 57 of the lantern ring 54.

[0038] In some cases, it may be possible to utilize a pre-existing lubrication port of
the control valve as the gas supply port 84. Lubrication ports are found on many
control valves for the purpose of introducing lubricant into the bore to reduce the
sliding friction between the sliding stem and the packing rings. Accordingly, some
control valves may be outfitted with a pressurized gas supply in accordance with
principles of the present disclosure without substantially altering the design or

configuration of the control valve.

[0039] A check valve 86 may be arranged in the gas supply port 84 to permit the
flow of gas into the bore 16 and inhibit the flow of gas out of the bore 16. The
discharge nozzle 82 of the pressurized gas canister 80 may be removably attached
to the check valve 86 as illustrated in Fig. 1. In one embodiment, the discharge
nozzle 82 and the check valve 86 may form a quick-disconnect fitting. By locating
the pressurized gas supply canister 80 on the exterior of the control valve 10, it may
be possible to replace the pressurized gas supply canister 80 without disassembling
the entire control valve 10. To protect the pressurized gas canister 80 from damage
and exterior elements, the pressurized gas canister 80 may be housed within a gas

cartridge shell 88.

[0040] |In use, the pressurized gas canister 80 supplies pressurized gas to the
portion of the bore 16 located between the first packing ring set 34 and the second
packing ring set 44. In the embodiment depicted in Fig. 1, the pressurized portion of
the bore 16 includes the annular gap 58 formed between the reduced-diameter
middle portion 57 of the lantern ring 54 and the inner wall of the bore 16. The
pressurized gas in the bore 16 provides a gas curtain or blanket that inhibits the

leakage of the process liquid or gas past the first packing ring set 34. The
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pressurized gas in the bore 16 exerts a force that pushes any process liquid or gas
attempting to leak past the first packing ring set 34 back into the flow passage 18.
Accordingly, the pressurized gas inhibits fugitive emissions from the control valve 10,
and does so without exerting substantial additional compressive forces on the first
and second packing ring sets 34, 44. The additional sealing provided by the
pressurized gas supply also reduces the need to overly tighten the packing nuts 30
on the studs 32. As aresult, proper sealing may be achieved without the
undesirable friction associated with severely tightening the packing nuts 30.
Accordingly, the pressurized air supply helps preserve the dynamic performance of

the control valve 10.

[0041] In one embodiment, the pressurized gas provided by the pressurized gas
supply Iis an inert gas such as carbon dioxide or any other suitable gas. The use an
inert gas decreases the likelihood of the pressurized gas chemically altering the
process fluid or gas flowing through the control valve 10 in the event that the
pressurized gas leaks past the first packing ring set 34 and into the flow passage 18.
Additionally, an inert gas may not be considered a fugitive emission subject to
governmental regulation should the inert gas leak past the second packing ring set
44 and into the atmosphere. In one embodiment, the pressurized gas acts as a
lubricant that reduces friction between the sliding stem 15 and the first and second

packing ring sets 34, 44.

[0042] In one embodiment, the initial mass of the pressurized gas included in the
pressurized gas canister 80 Is equal to approximately (e.g., + 10%) 12 grams, or
lesser or greater. This quantity of pressurized gas, when used in combination with
valve packing compressed to an ISO 15848-1 Class C tightness of 1x10° mg/(s*m),
results in an operating life of the pressurized gas canister of approximately (e.qg.,
10%) 3.16 years. If used with valve packing compressed to an ISO 15848-1 Class B
tightness, a 12 gram pressurized gas canister may, in theory, be able to provide
pressure for over 300 years. Accordingly, a relatively small pressurized gas canister
can provide sufficient pressure to seal the control valve for a substantial duration of

time.

[0043] The pressure of the pressurized gas supply may be selected based on the
pressure of the process fluid or gas flowing through the control valve. In some

embodiments, the pressure of the pressurized gas supply is greater than or equal to
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the pressure of the process fluid or gas flowing through the flow passage 18 of the
control valve 10. In one embodiment, the pressure of the pressurized gas supply
may be in a range between approximately (e.g., £ 10%) 50 - 5000 psi, for example,
between 200 - 2000 psi, and, for example, between 500 - 1000 psi. In one
embodiment, the pressurized gas supply may be an off-the-shelf pressurized gas
cartridge (e.g., a CO, cartridge) having a pressure of approximately (e.g., * 10%)
800 psi.

[0044] As mentioned above, the V-shaped rings 38, 40, 42 of the first packing ring
set 34 may be configured in the bore 16 such that the V-shaped cross section points
in the downward direction toward the flow passage 18 and away from the second
packing ring set 44. This configuration of the first packing ring set 34 may help direct
the force of the pressurized gas in the downward direction so that the pressurized
gas pushes any process liquid or gas that seeps into the V-shaped rings 38, 40, 42
back into the flow passage 18. Other embodiments can be arranged differently, for
example, with the V-shaped rings 38, 40, 42 pointing in the upward direction, for

example, to facilitate high levels of compression provided by the packing nuts 30.

[0045] While the pressurized gas supply of the present embodiment is disclosed
as being a pressurized gas canister, alternative embodiments could be arranged
differently, for example, with the pressurized gas supply being a pressurized gas
supply line that receives pressurized gas from an external pump (not illustrated). In
one embodiment, the pressurized gas supply may tap into a source of pressurized

air that supplies working pressure to many different devices in an industrial facility.

[0046] The pressurized gas supply of the present disclosure may be implemented
in a variety of different control valves and used with a variety of different types of
packing materials. Fig. 2 illustrates a control valve 210 including a rotating shaft 215
that extends through a bore 216 formed in a bonnet 212. A valve body 214 is
fastened to the bonnet 212 and includes a flow passage 218 for a process fluid or
gas. The rotating shaft 215 moves a control member 224 between an open position
and a closed position to control the flow of process through the control valve 210. To
seal the rotating shaft 215 within the bore 216, the control valve 210 utilizes a
statically-loaded packing arrangement including a first packing ring set 234 and a
second packing ring set 244. A threaded packing flange 70 is screwed into the top

end of the bore 216 to apply a static load to the first and second packing ring sets
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234, 244. Each of the first and second packing ring set 234, 244 is comprised of one
or more graphite rings. Between the first and second packing ring sets 234, 244 is a
lantern ring 254. |In one embodiment, the lantern ring 254 is configured in the same
manner as the lantern ring 54 mentioned above, including a reduced-diameter
middle portion that defines an annular gap between the lantern ring 254 and the

inner wall of the bore 216.

[0047] The control valve 210 includes a gas supply port 284 extending between
the bore 216 and the exterior of the bonnet 212 such that one end of the gas supply
port 284 opens into the bore 216 and the other end opens exteriorly of the control
valve 210. The end of the gas supply port 284 opening into the bore 216 may be
positioned, in the axial direction, between the first packing ring set 234 and the
second packing ring set 244. A pressurized gas canister 280 is mounted to the
exterior of the bonnet 280 and includes a discharge nozzle 282 positioned within the
gas supply port 84. The pressurized gas canister 280 supplies pressurized gas to
the bore 216 to create a gas blanket or curtain that inhibits fugitive emissions of the
process fluid or gas in a manner similar to the pressurized gas canister 80 discussed
above. The foregoing description of the various implementations of the pressurized

gas supply of the Fig. 1 embodiment applies equally to the Fig. 2 embodiment.

[0048] Fig. 3 depicts a low fugitive emission control valve system 300 constructed
iIn accordance with principles of the present disclosure. The low fugitive emission
control valve system 300 includes a pipeline 302 for conveying a first process fluid or
gas, and pipelines 304, 306 for conveying a second process fluid or gas. A control
valve 310a is positioned along the pipeline 302, and two control valves 310b, 310c
are positioned along the pipeline 304. The control valves 310a, 310b, 310c may
include features similar to the control valve 10 and/or the control valve 210 described
above. The control valves 310a, 310b, 310c each possess a gas supply port
enabling the pressurization of the bore 216 to inhibit fugitive emissions. Each of the
control valves 310a, 310b, 310c is supplied with pressurized gas from a pressurized
gas supply line 314. Branch lines 320a, 320b, 320c respectively connect the gas
supply ports of each of the control valves 310a, 310b, 310c to the pressurized gas
supply line 314. In this manner, each of the control valves 310a, 310b, 310c may be
pressurized with a single source of pressurized air. The low fugitive emission control

valve system 300 can utilize the main air supply of an industrial facility to pressurize
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the control 310a, 310b, 310c. Accordingly, the low fugitive emission control valve
system 300 may be employed in a pre-existing infrastructure, thus saving installation
costs. Additionally, the use of a pressurized air supply line eliminates the

replacement costs associates with pressurized air canisters.

[0049] While the gas pressurized packing arrangement has been described in
connection with a control valve, the scope of the present disclosure is not limited to
this implementation. Any device including a sealed movable operating member or
shaft can incorporate the gas pressurized packing arrangement of the present
disclosure. In one embodiment, the gas pressurized packing arrangement is

implemented to seal the shaft of a reciprocating pump.

[0050] While the present disclosure has been described with respect to certain
embodiments, it will be understood that variations may be made thereto that are still

within the scope of the appended claims.
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What is claimed is:

1. Alow fugitive emission control valve comprising:

a valve body including an inlet, an outlet and a flow passage extending
between the inlet and the outlet;

a bonnet mounted to the valve body and having a bore that opens into the
valve body;

an operating member extending through the bore and operatively connected
to a control member arranged in the flow passage, the operating member being
configured to move the control member between a closed position and an open
position to open and close the tflow passage;

a first packing member arranged in the bore about a lower portion of the
operating member;

a second packing member arranged in the bore about an upper portion of the
operating member;

a gas supply port extending through the bonnet and opening into the bore at a
location between the first packing member and the second packing member; and

a pressurized gas supply configured to pressurize the bore via the gas supply

port to inhibit fugitive emissions.

2. The low fugitive emission control valve of claim 1, a pressure of the
pressurized gas supply being greater than or equal to a pressure of a process fluid

or gas in the flow passage.

3. The low fugitive emission control valve of any of the preceding claims, the
first packing member including a first plurality of packing rings and the second

packing member including a second plurality of packing rings.

4. The low fugitive emission control valve of any of the preceding claims, the
first plurality of packing rings having a V-shaped cross-section pointing in a
downward direction, and the second plurality of packing rings having a V-shaped

cross-section pointing in an upward direction.
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5. The low fugitive emission control valve of any of the preceding claims,

comprising a check valve arranged in the gas supply port.

6. The low fugitive emission control valve of any of the preceding claims, the
pressurized gas supply including a pressurized gas canister connected to the check

valve.

/. The low fugitive emission control valve of any of the preceding claims, the
pressurized gas supply including a pressurized gas supply line that delivers

pressurized gas from an external source.

8. The low fugitive emission control valve of any of the preceding claims,
comprising a lantern ring arranged in the bore about a middle portion of the
operating member between the first packing member and the second packing

member.

9. The low fugitive emission control valve of any of the preceding claims, a
middle portion of the lantern ring having a reduced diameter, and the gas supply port

being aligned with the middle portion of the lantern ring.

10. The low fugitive emission control valve of any of the preceding claims, the
operating member including a valve stem slidable along an axis of the bore to move

the control member between the open position and the closed position.

11. The low fugitive emission control valve of any of the preceding claims, the
operating member including a rotatable shaft to move the control member between

the open position and the closed position.

12. A gas pressurized packing system for use in a control valve including a
valve body with a flow passage, a bonnet mounted to the valve body, a bore
extending through the bonnet and opening into the valve body, an operating member
extending through the bore and operatively connected to a control member arranged

in the flow passage, the packing system comprising:
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a first packing member configured to be arranged in the bore about a lower
portion of the operating member;

a second packing member configured to be arranged in the bore about an
upper portion of the operating member; and

a pressurized gas supply configured to pressurize a portion of the bore

arranged between the first packing member and the second packing member.

13. The packing system of claim 12, a pressure of the pressurized gas supply
being greater than or equal to a pressure of a process fluid or gas in the flow

passage.

14. The packing system of any of the preceding claims, wherein the first
packing member includes first plurality of packing rings having a V-shaped cross-
section pointing in a downward direction, and wherein the second packing member
includes a second plurality of packing rings having a V-shaped cross-section pointing

In an upward direction.

15. The packing system of any of the preceding claims, the pressurized gas

supply including a pressurized gas canister.

16. The packing system of any of the preceding claims, comprising a lantern
ring configured to be arranged in the bore about a middle portion of the operating

member between the first packing member and the second packing member.

17. A low fugitive emission control valve system comprising:
a plurality of control valves, each of the control valves including:
a valve body including an inlet, an outlet and a flow passage extending
between the inlet and the outlet;
a bonnet mounted to the valve body and having a bore that opens Iinto
the valve body;
an operating member extending through the bore and operatively
connected to a control member arranged in the flow passage, the operating member
being configured to move the control member between a closed position and an

open position to open and close the flow passage;
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a first packing member arranged in the bore about a lower portion of
the operating member;

a second packing member arranged in the bore about an upper portion
of the operating member; and

a gas supply port extending through the bonnet and opening into the
bore at a location between the first packing member and the second packing
member; and

a pressurized gas supply line configured to pressurize the bores of the control

valves via the respective gas supply ports.

18. The low fugitive emission control valve system of claim 17, a pressure of
the pressurized gas supply being greater than or equal to a pressure of a process

fluid or gas in the flow passages of each of the control valves.

19. The low fugitive emission control valve system of any of the preceding
claims, the first packing member of at least one of the control valves includes a first
plurality of packing rings and the second packing member of the at least one control

valve includes a second plurality of packing rings.

20. The low fugitive emission control valve system of any of the preceding
claims, the first plurality of packing rings having a V-shaped cross-section pointing in
a downward direction, and the second plurality of packing rings having a V-shaped

cross-section pointing in an upward direction.
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