I*I Innovation, Sciences et Innovation, Science and CA 2833139 C 2019/06/11
Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 833 1 39
(12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2012/03/28 (51) Cl.Int./Int.Cl. F76K 71/7/04(2006.01)

(87) Date publication PCT/PCT Publication Date: 2012/10/18 | (72) Inventeurs/Inventors:

1 . WOOLLUMS, DAVID E., US;
(45) Date de délivrance/lssue Date: 2019/06/11 NGUYEN. TUNG. US:

(85) Entree phase nationale/National Entry: 2013/10/11 HAWKINS, JAMES CHESTER, US:
(86) N° demande PCT/PCT Application No.: US 2012/030795 ALEXANDRU-VLAD, ROMAN, RO

(87) N° publication PCT/PCT Publication No.: 2012/141886 (73) Proprietaire/Owner:

et g EMERSON PROCESS MANAGEMENT REGULATOR
(30) Priorite/Priority: 2011/04/15 (US13/087,771) TECHNOL OGIES INC  US

(74) Agent: ROBIC

(54) Titre : ENSEMBLE DE RETENUE A SECURITE INTEGREE POUR UN DISPOSITIF DE SECURITE A FERMETURE
RAPIDE
(54) Title: FAIL SAFE RETAINING PLUG ASSEMBLY FOR A SLAM-SHUT SAFETY DEVICE

(57) Abréegée/Abstract:

A fall safe retaining plug assembly (142) for a slam- shut safety device includes a reset pin (136), a retaining plug (144) attached to
the reset pin at a proximal portion (156), and a safety disk (122) attached to the reset pin at a distal portion (154). The retaining plug
assembly Is sufficiently long to prevent the safety disk from falling off of the distal portion before the safety disk contacts a valve seat
(120). The retaining plug assembly Is also sufficiently long to prevent the retaining plug from falling off of the reset pin before the
safety disk contacts the valve seat.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



CA 02833139 2013-10-11

(19) World Intellectual Property
Organization

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

[nternational Bureau e . o
?:_f/)) (10) International Publication Number
(43) International Publication Date ..na/ WO 2012/141886 A1l
18 October 2012 (18.10.2012) WIPO | PCT
(51) International Patent Classification: (74) Agent: READ, David, C.;, MARSHALL, GERSTEIN &
FI16K 17/04 (2006.01) BORUN LLP, 233 S. Wacker Drive, 6300 Willis Tower,
(21) International Application Number: Chicago, IL 60606-6357(US).
PCT/US2012/030795 (81) Designated States (unless otherwise indicated, for every
, . kind of national protection available): AE, AG, AL, AM,
(22) International Filing Date: AO, {T, AU Ag, BA. BB. BG. BH), BR. BW BY. BZ.
<8 March 2012 (28.05.201.2) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(26) Publication Language: English KZ LA, LC, LK, LR, LS. LT, LU, LY, MA. MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
13/087,771 15 April 2011 (15.04.2011) US OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, 5C, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(71) Applicant (for all designated States except US). EMER- TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
SON PROCESS MANAGEMENT REGULATOR . o
TECHNOLOGIES, INC. [US/US]; 310 East University (84) D.e51gnated. States (unle.ss OZLhe}.‘"WZSé? indicated, for every
Drive, Mckinney, TX 75070 (US). kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventors; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
(75) Inventors/Applicants (for US only): WOOLLUMS, Dav- TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
id, E. [US/US]; 5292 Shoshone Drive, Frisco, TX 75034 DK. EE. ES. FI. FR, GB, GR, HR, HU, IE. IS, IT, LT, LU,
(US). NGUYEN, Tung [US/US]; 2203 Old Mcgarrah, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Mckinney, TX 75070 (US). HAWKINS, James, Chester SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
[US/US]; 101 South Alder Drive, Allen, TX 75002 (US). GW, ML, MR, NE, SN, TD, TG).
ALEXANDRU-VLAD, Roman [RO/RO]; Cojocnel, R- Published:

012/141886 A1 A1 TV A0 0 0O 01

400577 Cluj-napoca (RO).

with international search report (Art. 21(3))

(534) Title: FAIL SAFE RETAINING ASSEMBLY FOR A SLAM-SHUT SAFETY DEVICE

5!42

N

(57) Abstract: A fail safe retaining plug assembly (142) for a slam- shut safety device includes a reset pin (136), a retaining plug
(144) attached to the reset pin at a proximal portion (156), and a safety disk (122) attached to the reset pin at a distal portion (154).

N T retamning plug assembly 1s sutficiently long to prevent the satety disk from falling off of the distal portion betore the satety disk

W

O contacts a valve seat (120). The retaining plug assembly 1s also suf’
reset pin betore the safety disk contacts the valve seat.
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FAIL SAFE RETAINING PLUG ASSEMBLY FOR A SLAM-SHUT SAFETY DEVICE

BACKGROUND

Field of the Disclosure

[0001] The disclosure generally relates to slam-shut safety devices for gas distribution
systems, and specifically relates to fail safe retaining plug assemblies for slam-shut type

safety valves.

Related Technology
[0002] Gas distribution systems, in particular natural gas distribution systems, typically

transport gas from a producer to a consumer along a series of pipes and through a series of
valves. Each gas distribution system may include one or more regulator valves that control
the pressure of the gas within the distribution system. Normally, the gas is transmitted at a
high pressure through the system. However, the pressure of the gas must be reduced prior
to final distribution to the consumers. This pressure reduction is typically accomplished at

pressure reducing stations within local networks.

[0003] Typically, these pressure reducing stations include one or more pressure regulating
valves and some sort of safety device to shut off the flow of gas should the pressure
regulating valve fail. Most commonly, slam-shut safety valves are used for this purpose. For
example, U.S. Patent No. 4,134,421, discloses a slam-shut safety valve that provides
overpressure protection in a pipeline. Another example of a slam-shut safety valve is
disclosed in U.S. Patent Application No. 12/105,351. The slam-shut safety valve is generally
disposed upstream of the pressure regulating valve so that the slam-shut valve may prevent
gas from reaching the pressure regulating valve in the event of a pressure regulating valve
failure. The slam-shut safety valve monitors gas pressure downstream of the pressure
regulating valve for maximum and minimum pressure tolerances. |t the downstream
pressure exceeds either the maximum or minimum tolerance, the slam-shut safety valve
closes, cutting off the flow of gas to the pressure regulating valve and preventing an

uncontrolled leak of gas due to the pressure regulating valve failure.
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[0004] Known slam-shut safety valves have a retaining plug attached to a reset pin. A safety
disk is attached to the retaining plug. The safety disk covers a valve orifice in the vicinity of a
valve seat when an overpressure or underpressure condition is sensed. The reset pin Is

attached to an actuator that senses the overpressure or underpressure condition and the

reset pin, and thus the safety disk, is spring loaded to an open position.

[0005] The safety disk is typically retained on the retaining plug with an e-ring or other
similar locking connection. The retaining plug is likewise attached to the reset pin with an e-
ring or other locking connection. The e-ring or other locking connection must be removable
for valve maintenance or repair so that individual components may be repaired or replaced
as needed. However, these removable locking connections, and e-rings in particular, are
susceptible to failure when exposed to the fluid pressure moving through the control valve. If
the e-ring or other locking connection fails, the safety disk and/or the retaining plug may
become disengaged from the reset pin, causing a failure of the slam-shut safety valve. It Is
essential that the slam-shut safety device remain operational because the slam-shut safety

device is attached to the control valve to prevent fluid flow through the control valve in the

event of control valve failure.

SUMMARY OF THE DISCLOSURE

[0006] According to one aspect, an object is to provide a retaining plug assembly for a slam-
shut safety device, the retaining plug assembly comprising:

a reset pin;

a retaining plug attached to the reset pin, the retaining plug including a distal section
and a proximal section, the proximal section including a conical portion;

a spring locator, the reset pin extending through a bore in the spring locator; and

a reset spring disposed between the spring locator and the retaining plug; and

a safety disk attached to the distal section of the retaining plug.

[0006a] According to another aspect, an object is to provide a retaining plug assembly for a
slam shut safety device, the retaining plug assembly comprising:

a reset pin;
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a retaining plug attached to the reset pin, the retaining plug including a distal section

and a proximal section, the proximal section including a conical portion; and
a safety disk attached to the distal section of the retaining plug;
wherein the first distal portion is located between the annular recess and a reset

spring flange, and the second distal portion is at least as long as the first distal portion.

[0006b] According to yet another aspect, an object is to provide a slam-shut safety device

for a fluid distribution network, the slam-shut safety device comprising:
a valve body having a fluid inlet and a fluid outlet connected by a fluid flow path;

a valve seat located within the fluid flow path;

a reset pin;

a retaining plug attached to the reset pin, the retaining plug including a distal section
and a proximal section;

a safety disk attached to the distal section of the retaining plug; and

a spring locator and a reset spring disposed between the retaining plug and the
spring locator, the reset spring biasing the retaining plug towards the valve seat,

wherein the reset pin is slidable towards and away from the valve seat so that the
safety disk also slides towards and away from the valve seat and in a closed position, the
safety disk contacts the valve seat to prevent fluid flow through the fluid flow path, and a
length of the retaining plug is dimensioned to prevent the safety disk from falling off of the

distal section before the safety disk contacts the valve seat.

[0006¢] Other possible aspect(s), object(s), embodiment(s), variant(s) and/or advantage(s)

of the present disclosure, all being preferred and/or optional, are briefly summarized

hereinbelow.

[0007] For example, according to the present disclosure, there is also provided a fail safe
retaining plug assembly for a slam-shut safety device which includes a reset pin, a retaining
plug attached to the reset pin at a proximal end, and a safety disk attached to the reset pin
at a distal end. The retaining plug assembly is sufficiently long to prevent the safety disk

from falling off of the distal end before the safety disk contacts a valve seat. The retaining

2a
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plug assembly is also sufficiently long to prevent the retaining plug from falling off of the

reset pin before the safety disk contacts the valve seat.

[0007a] According to the present disclosure, there is also provided a slam-shut safety device
having a fail safe retaining plug assembly which includes a valve body having a fluid inlet
and a fluid outlet connected by a fluid flow path. A valve seat is located within the fluid flow
path. A reset pin extends at least partially into the valve body. A retaining plug is attached to
the reset pin and the retaining plug includes a distal section and a proximal section. A safety
disk attached to the distal section of the retaining plug and the safety disk is slidable with the
retaining plug towards and away from the valve seat. When the safety disk contacts the
valve seat. fluid flow through the fluid flow path is prevented. The retaining plug I1s sufficiently
long to prevent the safety disk from falling off of the distal section before the safety disk
contacts the valve seat. The retaining plug is also sufficiently long to prevent the retaining

plug from falling off of the reset pin before the safety disk contacts the valve seat.

20
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Brief Description of the Drawings

[0008] Objects, features, and advantages of the present invention will become apparent

upon reading the following description in conjunction with the drawing figures, in which:
[0009] FIG. 1 is a cross-sectional view of a prior art slam-shut safety valve;
[0010] FIG. 2 is a cutaway view of a portion of the slam-shut safety valve of FIG. 1;

|0011] FIG. 3 1s a cutaway view of the slam-shut safety valve of FIG. 1 in an open

position;

[0012] FIG. 4 1s a cutaway view of the slam-shut safety valve of FIG. 1 in a closed

position;

[0013] FIG. 5 is cutaway view of the slam-shut safety valve of FIG. 1 with a valve disk

dislodged from a retaining plug due to a connector failure;

[0014] FIG. 6 1s a cutaway view of a fail safe retaining plug assembly constructed in

accordance with the teachings of the disclosure with a retaining plug connector tailure;

[0015] FIG. 7 is a cutaway view of the fail safe retaining plug assembly of FIG. 6 with a

disk connector failure;

|0016] FIG. 8 1s a cutaway view of the fail safe retaining plug assembly of FIG. 6 with

both a retaining plug connector failure and a disk connector failure;

[0017] FIGS. 9A-9C are perspective, plan, and cross-sectional views of the retaining plug
of FIG. 6; and

[0018] FIGS. 10A-10C are perspective, plan, and cross-sectional views of a spring locator

of the retaining plug assembly of FIG. 6.

DETAILED DESCRIPTION

[0019] Turning now to the figures, FIG. 1 illustrates one example of a known slam-shut
safety valve 10. The slam-shut satety device 10 may be attached to a main regulator (not
shown) 1n a gas distribution system to provide a satety shutott capability 1n the event of main
regulator failure. The slam-shut safety device 10 includes a valve portion 11, a slam-shut
portion 13, and an actuator 15. The valve portion 11 includes a valve body 12 having a fluid

inlet 14, and a fluid outlet 16 connected by a fluid passage 18. The fluid passage 18 includes
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a valve seat 20. Fluid flowing through the slam-shut safety device 10 flows from the fluid in
let 14, through the fluid passage 18 including the valve seat 20, to the fluid outlet 16.

[0020] The slam-shut portion 13 includes a satety disk 22 that cooperates with the valve
seat 20 to restrict fluid tlow through the slam-shut satety device 10 when an overpressure or
underpressure condition 1s sensed downstream of the main regulator. The safety disk 22

slides within a cage 24 towards and away from the valve seat 20. Some known slam-shut

safety devices 10 may not include a cage 24.

[0021] The actuator 15 includes a housing 26 enclosing one or more springs 28. The
springs 28 are connected to a diaphragm 30. The diaphragm 30 is sensitive to pressure
changes within the actuator 15 and moves within the actuator housing 26 in response to
pressure changes. The diaphragm 30 1s connected to a back plate 32, which moves
longitudinally within the housing 26 in conjunction with the diaphragm 30. The back plate
32 interacts with a cam 34 to release a reset pin 36, which 1s connected to the safety disk 22,
when the actuator 15 senses an overpressure or underpressure condition. Once the reset pin
36 1s released, the reset pin 36 and the safety disk 22 slide towards the valve seat 20 under
spring pressure, which brings the safety disk 22 into contact with the valve seat 20, thus

shutting off fluid flow through the tflow path 18.

[0022] FIG. 2 illustrates a close up view of the slam-shut section 13 and the actuator 15 of
the slam-shut safety device 10. The slam-shut section 13 includes the reset pin 36, which 1s
connected to the safety disk 22, a latch plug 38, and a reset sleeve 40. The reset sleeve 40 1s
attached to the reset pin 36, opposite of the safety disk 22. The reset sleeve 40 1s used to reset
the slam-shut safety device 10 after the slam-shut safety device 10 has been activated due to
an overpressure or underpressure condition and the condition has been corrected. The cam
34 releasably holds the latch plug 38 in position, which maintains the safety disk 22 in an
armed position, as illustrated in FIG. 3. When the cam 34 1s activated by the actuator 15, the
cam 34 releases the reset plug 38 and the reset pin 36 and the safety disk 22 slide towards the
valve seat 20 to close the slam-shut safety device 10, preventing fluid tlow through the flow
path 18. Force to move the reset pin 36 and the safety disk 22 is provided by a reset spring
43. The reset spring 43 biases the reset pin 36 and the safety disk 22 towards the valve seat
20 and the reset pin 36 and the safety disk 22 are held in an armed or retracted position by the
cam 34 and latch plug 38. The safety disk 22 1s attached to the reset pin 36 by a retaining
plug assembly 42. The retaining plug assembly 42 includes a retaining plug 44 and a spring
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locator 46. The retaining plug 44 forms a connection between the reset pin 36 and the safety
disk 22.

[0023] The retaining plug 44 includes a bore 48 for receiving one end of the reset pin 36.
The reset pin 36 may be secured to the retaining plug 44 with a releasable connection, such
as a pin e-ring 50. The pin e-ring 50 may be removed during maintenance or repair to allow
the reset pin 36 to be removed from the retaining plug 44. Likewise, the safety disk 22 may
be releasably secured to the retaining plug 44 by a releasable connection, such as a disk e-
ring 52. Releasable connections other than e-rings may be used and one of ordinary skill In
the art could choose an appropriate releasable connection based upon valve and fluid

characteristics.

[0024] FIG. 4 illustrates the slam-shut portion 13 in an actuated position, in which the reset
nin 36 and safety disk 22 have moved towards the valve seat 20 and the safety disk 22 Is
engaging the valve seat 20 to prevent fluid flow through the flow path 18.

[0025] FIG. 5 illustrates a problem that occurs with known slam-shut safety devices in which
the safety disk 22 may become disconnected from the reset pin 36. Because the e- rings 50,
52 are exposed to fluid flow and fluid pressure within the valve body 12, the e-rings 50, 52
may fail. In FIG. 5, the disk e-ring 52 has failed and the disk 22 has been disconnected from
the retaining plug 44 and become lodged at an angle within the flow path 18. When the disk
22 becomes disconnected from the retaining plug 44, the slam-shut safety device 10 fails
because the safety disk 22 is no longer capable of cooperating with the valve seat 20 to
orevent fluid flow through the flow path 18. Additionally, the safety disk 22 may cause
damage within the valve body 12 due to misalignment and/or vibration. Although not
illustrated in FIG. 5, a similar problem can occur when the pin e-ring 50 fails.

[0026] FIGS. 6-8 illustrate a fail safe retaining plug assembly 142 constructed in accoraance
with the teachings of the disclosure, wherein like elements are numbered 100 greater than
corresponding elements in FIGS. 1-5. The fail safe retaining plug assembly 142 includes a
reset pin 136, a retaining plug 144 attached to the reset pin 136, a spring locator 146, and a
reset spring 143 located between the spring locator 146 and the retaining plug 144 to bias
the retaining plug 144 and safety disk 122 towards a valve seat 120.

[0027] The retaining plug 144 includes a lengthened distal section 154 and a lengthened
proximal section 156. The proximal section 156 includes a lengthened bore 148 for receiving
the reset pin 136. The proximal section 156 also includes a conical portion 158 that fits at
least partially within a conical recess 160 in the spring locator 146 when the retaining plug

O

CA 2833139 2018-06-06




CA 02833139 2013-10-11
WO 2012/141886 PCT/US2012/030795

144 1s 1n an armed position. By lengthening the retaining plug 144 on both the proximal end
and the distal end, the safety disk 122 remains located on the distal section 154 regardless of
pin e-ring or disk e-ring failure. The reset pin 136 1s also lengthened for proper seating
within the lengthened bore 148. The overall length of the retaining plug 144 1s sufficient to
prevent the safety disk 122 tfrom falling off of the distal end of the retaining plug in the event
of disk e-ring 152 failure. The overall length of the retaining plug 144 1s also sufficient to

prevent the retaining plug 144 from falling off of the reset pin 136 in the event of pin e-ring
150 ftailure

[0028] FIG. 6 specifically illustrates a situation in which the pin e-ring 150 has failed.
When the pin e-ring 150 fails, the retaining plug 144 1s free to slide along the reset pin 136.
The retaining plug 144 and the satety disk 122 will generally be forced towards the valve seat
120 due to fluid pressure within the flow path 118. The lengthened proximal portion 156 of
the retaining plug 144 1s sufficiently long to prevent the retaining plug 144 trom sliding
completely off of the reset pin 136 betore the safety disk 122 contacts the valve seat. In other
words, the retaining plug 144 1s sufficiently long to maintain a proper alignment between the

safety disk 122 and the valve seat 120 in the event of pin e-ring 150 failure.

[0029]  FIG. 7 specifically illustrates a situation in which the disk e-ring 152 has failed.
When the disk e-ring 1352 fails, the safety disk 122 1s free to slide along the distal section 154
of the retaining plug. The safety disk 122 will generally be forced towards the valve seat 120
due to fluid pressure within the flow path 118. The distal section 154 1s sufficiently long to
prevent the disk 122 from falling off of the distal section 154 before the disk 122 contacts the
valve seat 120. In other words, the retaining plug 144 1s sufficiently long to maintain proper
alignment between the safety disk 122 and the valve seat 120 in the event of disk e-ring 152

failure.

[0030] FIG. 8 specifically illustrates failure of both the disk e-ring 152 and the pin e-ring
150. When both the disk e-ring 152 and the pin e-ring 1350 fail, the disk 122 1s free to slide
along the distal section 154 and the retaining plug 144 is free to slide on then reset pin 136.
The total length of the lengthened distal section 154 and the lengthened proximal section 156
1s sufficient to prevent both the safety disk 122 from falling off of the distal section 154 and
the retaining plug 144 from falling off of the reset pin 136 before the safety disk 122 contacts
the valve seat 120. In other words, the retaining plug 144 1s sufficiently long to maintain
proper alignment between the safety disk 122 and the valve seat 120 in the event of both pin

e-ring 150 failure and disk e-ring 152 failure.
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[0031] FIGS. 9A-9C illustrate one embodiment of the retaining plug 144 in which the
retaining plug 144 includes a body 164 comprising the lengthened proximal section 156 and
the lengthened distal section 134. The proximal section 156 is generally cylindrical in shape
terminating in the conical portion 158. The distal section 154 includes a first distal portion
166 and a second distal portion 168 separated by an annular recess 170. The second distal
portion 168 is at least as long as the first distal portion 166. The annular recess 170 1s sized
to receive the disk e-ring 152. The safety disk 122 1s positioned between the annular recess
170 and a spring seat flange 172. The spring seat flange 172 provides a seating surface for
the reset spring 143 to seat against and thus bias the retaining plug 144 towards the valve seat
120. The bore 148 extends completely through the lengthened proximal section 156,
terminating in the distal section 154 near the spring seat tlange 172. An e-ring opening 174

extends substantially perpendicular to the bore 148 and 1s sized to receive the pin e-ring 150

for securing the retaining plug 144 to the reset pin 136.

[0032] FIGS. 10A-10C illustrate one embodiment of the spring locator 146 in which the
spring locator 146 includes a locator body 176 comprising the conical recess 160, a spring
seat flange 178, and a central bore 180. As described above, the conical recess 160 1s sized to
receive at least a portion of the conical portion 158 of the retaining plug 144 when the reset
spring 143 1s compressed. Thus, the conical recess 160and the conical portion 158 cooperate
to allow the retaining plug 144 to be moved much closer to the spring locator 146 than in

prior art slam-shut valves. More particularly, the conical recess 160 essentially overlaps a

the reset pin 143 compressed. Moreover, the conical recess 160 allows a longer proximal
section 156 to be used, which results 1n less likelihood of the retaining plug 144 falling off of
the reset pin 136.

[0033] While certain representative embodiments and details have been shown for
purposes of 1llustrating the invention, it will be apparent to those skilled 1n the art that various

changes in the methods and apparatus disclosed herein may be made without departing from

the scope of the invention.
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CLAIMS:

1. A retaining plug assembly for a slam-shut safety device, the retaining plug
assembly comprising:

a reset pin;

a retaining plug attached to the reset pin, the retaining plug including a distal section
and a proximal section, the proximal section including a conical portion;

a spring locator, the reset pin extending through a bore in the spring locator; and

a reset spring disposed between the spring locator and the retaining plug; and

a safety disk attached to the distal section of the retaining plug.

2. The retaining plug assembly of claim 1, wherein the spring locator includes a

conical recess sized to receive at least part of the conical portion of the retaining plug.

3. The retaining plug assembly of claim 1 or 2, wherein the retaining plug
includes a first flange and the spring locator includes a second flange, the reset spring being

disposed between the first flange and the second flange.

4. The retaining plug assembly of any one of claims 1-3, wherein the proximal

section of the retaining plug is secured to the reset pin with an e-ring.

S. The retaining plug assembly of any one of claims 1-4, wherein the safety disk

is attached to the distal section of the retaining plug with an e-ring.

6. The retaining plug assembly of any one of claims 1-5, wherein the retaining
plug is dimensioned to prevent the safety disk from falling off of the distal section before the

safety disk contacts a valve seat in a slam-shut safety device.

7. The retaining plug assembly of any one of claims 1-6, wherein the distal
section includes a first distal portion and a second distal portion separated by an annular

[€CeESs.
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8. A retaining plug assembly for a slam shut safety device, the retaining plug
assembly comprising:

a reset pin;

a retaining plug attached to the reset pin, the retaining plug including a distal section

5 and a proximal section, the proximal section including a conical portion; and

a safety disk attached to the distal section of the retaining plug;

wherein the first distal portion is located between the annular recess and a reset
spring flange, and the second distal portion is at least as long as the first distal portion.

0. The retaining plug assembly of any one of claims 1-8, wherein the retaining
10  plug includes a bore for receiving a portion of the reset pin, the bore extending through the

proximal section, the bore terminating in the distal section.

10. The retaining plug assembly of any one of claims 1-9, wherein the retaining
plug includes an e-ring opening that is substantially perpendicular to the bore, the e-ring
opening being sized to receive at least a portion of an e-ring that secures the retaining plug

15  tothe reset pin.

11. The retaining plug assembly of any one of claims 1-10, wherein the bore

terminates proximate a flange.

12. The retaining plug assembly of any one of claims 1-11, wherein the bore Is
dimensioned to prevent the retaining plug from falling off of the reset pin before the safety

20  disk contacts a valve seat in a slam-shut safety device.

13. A slam-shut safety device for a fluid distribution network, the slam-shut safety
device comprising:

a valve body having a fluid inlet and a fluid outlet connected by a fluid flow path;

a valve seat located within the fluid flow path;

25 a reset pin;

a retaining plug attached to the reset pin, the retaining plug including a distal section
and a proximal section,;

a safety disk attached to the distal section of the retaining plug; and

9
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a spring locator and a reset spring disposed between the retaining plug and the
spring locator, the reset spring biasing the retaining plug towards the valve seat,

wherein the reset pin is slidable towards and away from the valve seat so that the
safety disk also slides towards and away from the valve seat and in a closed position, the
safety disk contacts the valve seat to prevent fluid flow through the fluid flow path, and a
length of the retaining plug is dimensioned to prevent the safety disk from falling off of the

distal section before the safety disk contacts the valve seat.

14. The slam-shut safety device of claim 13, wherein the retaining plug includes a
conical portion on the proximal section and the spring locator includes a conical recess, the

conical recess being sized to receive at least part of the conical portion.

15. The slam-shut safety device of any one of claims 13 or 14, wherein the distal
section includes a first distal portion and a second distal portion, the first distal portion being
located between an annular flange and a spring seat flange on the retaining plug, the
second distal portion being at least as long as the first distal portion.

16. The slam-shut safety device of any one of claims 13-15, wherein the retaining
plug includes a bore for receiving a portion of the reset pin, the bore being dimensioned to
prevent the retaining plug from falling off of the reset pin before the safety disk contacts the

valve seat.

17. The slam-shut safety device of any one of claims 13-16, wherein the retaining

plug includes an e-ring opening substantially perpendicular to the bore.

18. The slam-shut safety device of any one of claims 13-17, wherein the bore

extends through the proximal section and terminates in the distal section.

10
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