
TITLE 

[0001] Method and apparatus for installing and removing a flow restrictor from a 

differential pressure measurement device 

5 TECHNIC AL FIELD 

[0002] This relates to an orifice fitting having a double block and bleed. 

BACKGROUND 

[0003] Orifices plates are often used in flow lines to create a differential pressure, which 

10 is measured and used to calculate the flow rate through the pipeline. When removing the 

orifice plate from the flow line, care must be taken when the flow line is pressurized. Patent 

publication no. W02012/120158 (Pila Gonzalez et aJ.) entitled wCDouble Closure For Double-

Chamber Differential Pressure Measurement Device" describes a device intended to allow 

the plate to be removed without interrupting flow through the flow line. 

15 

SUMMARY 

[0004] There is provided an apparatus for installing and removing a flow restrictor from 

a differential pressure measurement device, the differential pressure measurement device 

comprising a fitting connected in line with a fluid line, the fitting having a fitting opening for 

20 receiving the flow restrictor and a receptacle for retaining the flow restrictor. The apparatus 

comprises a seal housing extending away from the fitting opening of the fitting, the seal 

housing being sealed to the fitting opening of the fitting. The seal housing has a housing 

opening spaced from the fitting opening of the fitting and a channel connecting the housing 

opening to the fitting opening. The seal housing comprises a first seal that seals the fitting 

25 opening, a second seal spaced from the first seal along the channel, and a third seal that seals 

the housing opening, the distance between the second seal and the third seal being greater 

than the height of the flow restrictor in the direction of the channel that seals the housing 

opening, each of the first, second and third seals being selectively retractable between an 

extended, sealing position that seals and blocks the channel and a retracted, open position 

30 that unseals and unblocks the channel. A bleeder valve is positioned between the first and 

second seals and between the second and third seals for equalizing pressure between the 

channel and an exterior pressure. A series of rotating drivers is spaced along the channel, the 
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rotating drives engaging the flow restrictor and moving the flow restrictor along the channel 

betw een the receptacle in the fitting and the housing opening of the seal housing. 

[0005] According to an aspect, the flow restrictor may be an orifice plate. The channel 

5 may be a longitudinal channel that is sized to receive the width and thickness of the orifice 

plate. 

[0006] According to an aspect, at least the first seal and the second seal may be retracted 

using a rotating actuator. 

10 
[0007] According to an aspect, at least one of the first seal and the second seal may be 

locked in the sealed position by a releasable lock. 

[0008] According to an aspect, each rotating driver may compose a profile that engages 

15 a corresponding profile on the flowr restrictor. 

[0009] According to an aspect, the senes of rotating drivers may comprise a first rotating 

driver positioned betw een the first seal and the fitting opening of the fitting, a second rotating 

driver positioned between the first seal and the second seal, and a third rotating driver 

20 positioned between the second seal and the third seal. 

[0010] According to an aspect, the apparatus may further comprise a first equalizer valve 

for equalizing pressure across the first seal and a second equalizer valve for equalizing 

pressure across the second seal. 

25 

[0011] According to an aspect, the apparatus may further comprise pressure gauges 

between the first and second seals and between the second and third seals for measuring the 

pressure in the channel. 

30 
[0012] According to an aspect, the third seal may be a seal bar clamped by pin 

connectors at the housing opening of the seal housing. 
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[0013] According to an aspect, the flow restrictor may comprise an orifice plate carried 

by a plate carrier. 

[0014] According to an aspect, there is provided a method of removing a flowr restrictor 

5 from a differential pressure measurement device, the differential pressure measurement 

device comprising a fitting connected in line with a fluid line, the fitting having a receptacle 

retaining the flow7 restrictor and a fitting opening that provides access to the flow restrictor. 

The method comprises the steps of: providing a seal housing extending aw ay from the fitting 

opening of the fitting, the seal housing being sealed to the fitting opening of the fitting and 

10 having a housing opening spaced from the fitting opening of the fitting and a channel 

connecting the housing opening to the fitting opening, the channel having a first seal, a 

second seal and a third seal spaced along the channel in a sealed position and a series of 

rotating drivers spaced along the channel; moving the first and second seals from the sealed 

position to an open, retracted position; moving the flow restrictor from the receptacle along 

15 the channel toward the third seal; moving the first and second seals to the sealed position 

and opening bleeder valves between the first and second seals and between the second and 

third seals to equalize the pressure in the channel and outside the channel; and opening the 

third seal and removing the flow7 restrictor from the channel. 

20 [0015] According to an aspect, the method may further comprise the step of closing the 

second and third seals after removing the flow restrictor. 

[0016] According to an aspect, the flow restrictor may be an orifice plate. The channel 

may be a longitudinal channel that is sized to receive the width and thickness of the orifice 

25 plate. 

[0017] According to an aspect, at least one of the first seal and the second seal may be 

retracted and extended using a rotating actuator. 

30 [0018] According to an aspect, the method may further comprise the step of releasing a 

releasable lock on at least one of the first seal and the second seal prior to retracting the 
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respective seal from the sealed position. 

[0019] According to an aspect, the rotating drivers comprise a profile that engages a 

corresponding profile on the flow restrictor. 

5 
[0020] According to an aspect the series of rotating drivers may comprise a first rotating 

driver positioned between the first seal and the fitting opening of the fitting, a second rotating 

driver positioned between the first seal and the second seal, and a third rotating driver 

positioned between the second seal and the third seal. 

10 
[0021] According to an aspect, the method may further comprise the steps of opening a 

first equalizer valve that equalizes pressure across the first seal and a second equalizer valve 

that equalizes pressure across the second seal prior to opening the first and second seals 

15 [0022] According to an aspect, wherein opening the third seal may comprise releasing 

pin connectors that secure a seal bar at the housing opening of the seal housing. 

[0023] According to an aspect, the method may further comprising reinstalling the flow 

restrictor by: moving the first and second seals to the sealed position; opening the third seal 

20 and inserting the flow restrictor into the channel; moving the flow restrictor down the 

channel past the third seal and closing the third seal; and opening the first and second seals 

and moving the flow restrictor into the receptacle of the fitting. The method may further 

comprise the step of opening a first equalizer valve that equalizes pressure across the first 

seal and a second equalizer valve that equalizes pressure across the second seal prior to 

25 opening the first and second seals prior to opening the first and second seals prior to moving 

the flow restrictor into the receptacle of the fitting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] These and other features will become more apparent from the following 

30 description in which reference is made to the appended drawings, the drawings are for the 

purpose of illustration only and are not intended to be in any way limiting, w herein: 

FIG 1 is a side elevation view7 of the apparatus for installing and removing a flow 
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restrictor from a differential pressure measurement device. 

FIG. 2 is a side elevation view in section of the apparatus with the flow7 restrictor 

installed in a differential pressure measurement device. 

FIG. 3 is an end elevation view in section of the apparatus with the flow restrictor 

5 installed in a differential pressure measurement device. 

FIG 4 is a side elevation view in section of the apparatus with the flow restrictor 

at the top of the channel and the lower two seals open. 

FIG. 5 is an end elev ation view in section of the apparatus with the flow7 restrictor 

at the top of the channel and the lower two seals open. 

10 FIG 6 is an end elevation view in section of the apparatus with the flow restrictor 

at the top of the channel and the lower two seals closed. 

FIG. 7 is an end elevation view in section of the apparatus with the flow7 restrictor 

being removed. 

15 DETAILED DESCRIPTION 

[0025] An apparatus 10 for installing and removing a flow restrictor from a differential 

pressure measurement device 100 and a method of removing and installing a flow7 restrictor 

will now be described with reference to FIG. 1 through 7. 

20 [0026] Referring to FIG. 2 and 3, differential pressure measurement device 100 has a 

fitting 102 connected in line with a fluid line (not shown). Fitting 102 is shown as having a 

flange 103 at one end to be attached to a fluid line. The manner in which fitting 102 may be 

installed with a fluid line is well known in the art and will not be described further. Fitting 

102 has a fitting opening 104 for receiving a flow restrictor 106 and a receptacle 108 for 

25 retaining flow restrictor 106. Fitting opening 104 is located in the sidewall of fitting 102, 

such that flow restrictor 106 is inserted through fitting opening 104 in a direction that is 

perpendicular to the direction of flow through fitting 102. As can be seen, flow restrictor 106 

is an orifice plate that is rectangular and that has an aperture 112. The plate of flow7 restrictor 

106 is oriented perpendicular to the direction of flow through fitting 102, such that the flow 

30 passes through aperture 112. Flow7 restrictor 106 is held by receptacle 108 such that aperture 
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112 is preferably centered within the inner bore of fitting 102 and may be adjusted by 

alignment pins 110 set in fitting 102 to ensure aperture 112 is properly positioned. Aperture 

112 results in a pressure differential across flow restrictor 106, which may then be used to 

calculate the flow rate through the fluid line as is known in the art. The various designs and 

5 uses of differential pressure measurement devices 100 are known in the art and will not be 

discussed further. While the present description relates to a common design, it will be 

understood that modifications to what is shown and described may be used. 

[0027] Referring still to FIG. 2 and 3, apparatus 10 includes a seal housing 12 that 

10 extends away from fitting opening 104 of fitting 102. Seal housing 12 is sealed to fitting 

opening 104 of fitting 102 and has a housing opening 16 spaced from fitting opening 104 of 

fitting 102. A channel 18 connects fitting opening 104 to housing opening 16. Preferably, 

channel 18 is a longitudinal channel that is sized to receive the width and thickness of the 

orifice plate, however it will be understood that channel 18 may be altered to accommodate 

15 different types of flow restrictors. As shown, seal housing 12 is actually made from three 

sections labelled 12a, 12b and 12c, where seal housing 12 is sealed to fitting opening 104 by 

integrally forming seal housing section 12a with fitting 102. Sections 12b and 12c are shows 

as being bolted together and onto section 12a. Alternatively, section 12a may be a separate 

piece and sealed to fitting opening 104 in another manner. Other modifications may be made 

20 by those skilled in the art. 

[0028] Seal housing 12 has a first seal 20 that seals fitting opening 104, a second seal 22 

spaced from first seal 20 along channel 18, and a third seal 24 that seals housing opening 16. 

Preferably, third seal 24 is a seal bar that is clamped by pin connectors 25 at housing opening 

25 16 of seal housing 12. Third seal 24 can then be undamped and removed from housing 

opening 16 to provide access to channel 18. As can be seen, the distance between first seal 

20 and third seal 24 is greater than the height of flow restrictor 106, measured in the direction 

of channel 18, such that flow restrictor 106 may be isolated from atmosphere (or other 

external pressure if not working at atmospheric pressure) and from the pressure in fitting 

30 102. This allows the pressure within channel 18 to be equalized to either atmosphere or to 

the pressure in fitting 102, depending on whether flowr restrictor 106 is being installed or 



removed. Preferably, the distance between second seal 22 and third seal 24 is greater than 

the height of flow restrictor 106, which allows a double seal to be set prior to opening seal 

housing 12 to atmospheric pressure. 

5 [0029] As can be seen, each seal 20, 22 and 24 is selectively retractable between an 

extended, sealing position shown in FIG. 3 and retracted, open positions variously shown in 

FIG. 5-7 that unseals and unblock channel 18. In the unblocked positions, seals 20, 22 and 

24 permit flow restrictor 106 to move along channel 18 unhindered by the respective seals. 

Preferably, first seal 20 and second seal 22 are retractable using rotating actuators 36 and 38, 

10 respectively. In order to prevent accidental movement of first seal 20. second seal 22 and 

third seal 24 a releasable lock 39 may lock seal 20, 22 or 24 in the sealed position. Multiple 

locks may be provided to enable each of first seal 20, second seal 22 and third seal 24 to be 

locked individually. 

15 [0030] In one example, first seal 20 and second seal 22 may be sealed using a valve 

sealant grease compound injected by a grease gun 27 shown in FIG. 1. Valve sealant grease 

compound is injected through by the grease gun 27 and injected between the surfaces of a 

valve seat and valve strip where seals 20 and 22 reside. The grease gun 27 may not be 

necessary where elastomer o-rings are embedded into the valve seat. 

20 
[0031] In order to move flow restrictor 106 through channel 18, a series of rotating 

drivers are provided, and spaced along channel 18. As depicted, there is a first driver 26 

positioned below7 first seal 20, a second driver 28 positioned between first and second seals 

20 and 22, and a third driver 30 positioned between second and third seals 22 and 24. 

25 Drivers 26, 28 and 30 engage flow restrictor 106 in turn to move flow restrictor 106 along 

channel 18 between receptacle 108 in fitting 102 and housing opening 16 of seal housing 12. 

Referring to FIG. 7 in the embodiment shown, each of first driver 26, second driver 28 and 

third driver 30 have a profile 29 that engages a corresponding profile 114 on flow restrictor 

106. Although these corresponding profiles 29 and 114 are useful in moving flow restrictor 

30 106 through channel 18, it will be understood that flow restrictor 106 may be gripped in 

other ways. 



[0032] Channel 18 may be considered to be the space along which flow restrictor 106 

passes, or in other words, the opening provided by seals in the open position and the plate 

carriers. While in some examples the physical dimensions of the channel may be larger at 

5 certain points above or below each respective seal or plate carrier, the channel itself may be 

considered the space required to move the flow restrictor. As can be seen, housing opening 

16 is preferably directly in line with channel 18 and seal opening 104, such that flow 

restrictor 106 moves directly from an installed position to a removed position. 

10 [0033] Referring to FIG. 3, bleeder valves 32 and equalizer valves 34 are preferably used 

to equalize the pressure as flow restrictor 106 passes through seal housing 12. As shown, 

there is a bleeder valve 32 in fluid communication with the compartment formed by first seal 

20 and second seal 22, as well as a bleeder valve 32 in communication with the compartment 

formed by second seal 22 and third seal 24. Bleeder valves 32 allow the pressure in seal 

15 housing 12 held by the respective seals to be slowly released prior to opening third seal 24. 

As shown, equalizer valves 34 are provided in conjunction with first and second seals 20 and 

22. These valves permit pressure to be equalized across each seal 20 and 22, such that when 

they are opened, the risk of damage due to a pressure differential or sudden pressure drop is 

reduced. These valves equalize the pressure across the respective seal when flow restrictor 

20 106 is being installed. For example, equalizer valve 34 carried by first seal 20 may be 

opened to equalize the pressure between first and seconds seals 20 and 22 or first and third 

seals 20 and 24 with the pressure in fitting 102 prior to opening first seal 20. Pressure gauges 

40 are preferably incorporated to measure the pressure in channel 18. Preferably, a pressure 

gauge be positioned to measure the pressure in the compartment formed by first seal 20 and 

25 second seal 22 and a second pressure gauge 40 positioned to measure the pressure in the 

compartment formed by second seal 22 and third seal 24. 

[0034] The triple chamber orifice fitting provides the operator with a second layer of 

safety over the dual chamber orifice fitting during the inspection and/or removal of the 

30 orifice plate. While the operator has the top chamber open to atmosphere for access to the 
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orifice plate, the pressure is being blocked by the lower inner valve. Should this lower valve 

leak, with the mid chamber bleeder valve open, the pressure can build up stopping the 

possibility of a leak into the upper chamber. As can be seen, when the seal bar 24 is removed 

to remove the flow restrictor 106, the first seal 20 and the second seal 22 are closed and the 

5 bleeder valve 32 in the compartment created between first seal 20 and second seal 22 is open 

to bleed off any leaking through bleeder valve 32. This reduces or removes the risk of gas 

pressure leaking to the compartment created between second seal 22 and third seal 24. The 

bleeder valve 32 may be open to atmosphere or to a fluid reservoir with a lower pressure. 

Either of these may be considered an external pressure. This design protects the operator 

10 during orifice plate removal against coming into contact with any gas pressure release. 

[0035] An example of the operation of apparatus 10 will now be described with reference 

to FIG. 1 through 7. The steps outlined below are given as an example of a safe method, 

based on the design of the example shown in the drawings. It will be understood that the 

15 operation may be modified based on the preferences of the user and the particular design of 

apparatus 10. 

[0036] Apparatus 10 is in normal operation when, as shown in FIG. 1 and 2, orifice plate 

is concentric in the flow7 line, both the lower and upper inner valves are closed, the two 

20 equalizer valves are closed, the bleeder valves are closed, the middle and upper chambers are 

depressurized and the lower chamber is pressurized. Flow7 of the gas or liquid passing 

through the orifice plate creates the differential pressure which is measured and used for the 

calculation of the flow7 rate through the pipe line. 

25 [0037] As will be discussed below, flow restrictor 106 is made up of an orifice plate 

carried by a plate carrier, which has a seal that engages receptacle 108. These features are 

not identified in the drawings in great detail, but are well known to those of ordinary skill. 

As will be understood, drivers 26, 28 and 30 preferably engage the plate earner rather than 

the plate itself 

30 
[0038] To remove the flow7 restrictor 106 under pressure: 
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1. Insure that the third seal 24, also referred to as a top seal bar, is clamped 

firmly in place and that the bleeder valves 32 are both closed. 

2. Open the lower equalizer valve 40 to equalize the pressure into the mid 

chamber (formed by first seal 20 and second seal 22) and then open the upper 

5 equalizer valve 40 to equalize the pressure to the top chamber (formed by 

second seal 22 and third seal 24). 

3. Open both first seal 20 and second seal 22. Should the unit be equipped with 

the valve lock-out mechanisms 39, it will be required to pull the lock-out 

handle downward in order to enable rotation of the rotating actuators 36 and 

10 38 to move first seal 20 and second seal 22 to the open position) 

4. Starting with the first driver 26, rotate to move the flow restrictor 106 up until 

it engages the second driver 28. Rotate the second driver 28 until the flow 

restrictor 106 engages the third driver 30. Rotate the third driver 30 until the 

flow restrictor 106 stops against third seal 24, or top seal bar. As shown, 

15 drivers 26, 28 and 30 are operating gears, and are positioned within the 

chambers defined by the seals as described above. 

5. Rotate the rotating actuators 36 and 38 to move first seal 20 and second seal 

22 back to the closed position. 

6. Close both equalizer valves 40. 

20 7. Open the bleed valve 32 on the top chamber formed by second seal 22 and 

third seal 24 to fully depressurize the top chamber. 

8. Open the bleed valve 32 on the mid chamber formed by first seal 20 and 

second seal 22 to depressurize the mid chamber. 

9. Loosen the top clamp bar screws 25 and rotate third driver 30 to dislodge the 

25 seal bar 24. 

10. Remove both the clamp bar and seal bar 24. Rotate the flow restrictor 106 

upwards through the opening 16 for access. 

[0039] To re-insert the flow7 restrictor 106 including the orifice plate: 

30 1. Insure that flow restrictor 106 is properly configured with the orifice plate and 
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seal in the plate carrier with the plate seal facing the downstream and the 

sharp edge of the orifice plate facing the upstream. 

2. Insert the flow restrictor 106 into the open top slot 16 of the orifice fitting with 

the gear surface facing the downstream insuring that it sits squarely on the top 

5 operator gears and is parallel to the top surface of the housing 12. 

3. Rotate the third driver 30 until the flow restrictor 106 clears the top seal bar of 

third seal 24. Reinstall the seal bar and clamp bar of third seal 24 insuring 

that they are centered and that the clamp bar screw s 25 are securely tightened. 

4. Close the bleeder valves 32 on both the mid chamber formed by first seal 20 

10 and second seal 22 and top chamber formed by second seal 22 and third seal 

24. 

5. Slow ly open the equalizer valve 40 in the mid chamber formed by first seal 20 

and second seal 22 to pressure up the mid chamber formed by first seal 20 

and second seal 22 equal to the channel 18 pressure. 

15 6. Slowly open the equalizer valve 40 in the top chamber formed by second seal 

22 and third seal 24 to pressure up the top chamber formed by second seal 22 

and third seal 24 equal to the channel 18 pressure. 

7. Open the first seal 20 and the second seal 22 with the corresponding rotating 

actuators 36 and 38. (Should the unit be equipped with the valve lock-out 

20 mechanisms, it will be required to pull the lock-out handle downward to 

enable rotation of the valve operators to the open position) 

8. Starting with the third driver 30, rotate until the flow7 restrictor 106 engages the 

second driver 28. Rotate the second driver 28 until the flow restrictor 106 

engages the first driver 26. Rotate the first driver 26 until the flow restrictor 

25 106 stops against the low er alignment pin 110. 

9. Close both equalizer valves 40 and move both first seal 20 and second seal 22 

to the closed position. 

10. Open the bleeder valves 32 to depressurize the upper formed by second seal 

22 and third seal 24 and mid chambers formed by first seal 20 and second 

30 seal 22 and then re-close the bleeder valves 32. The unit is now in the 
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operational state. 

[0040] In this patent document, the word "comprising" is used in its non-limiting sense 

to mean that items following the w ord are included, but items not specifically mentioned are 

5 not excluded. A reference to an element by the indefinite article "a" does not exclude the 

possibility that more than one of the element is present, unless the context clearly requires 

that there be one and only one of the elements. 

[0041] The following claims are to be understood to include what is specifically 

10 illustrated and described above, what is conceptually equivalent, and what can be obviously 

substituted. The scope of the claims should not be limited bv the preferred embodiments set 

forth in the examples above. 
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What is Claimed is: 

1. An apparatus for installing and removing a flow restrictor from a differential pressure 

measurement device, the differential pressure measurement device comprising a fitting 

5 connected in line with a fluid line, the fitting having a fitting opening for receiving the flow 

restrictor and a receptacle for retaining the flow restrictor, the apparatus comprising: 

a seal housing extending away from the fitting opening of the fitting, the seal housing 

being sealed to the fitting opening of the fitting, the seal housing having a housing opening 

spaced from the fitting opening of the fitting, and a channel connecting the housing opening 

10 to the fitting opening, the seal housing compnsing: 

a first seal that seals the fitting opening, a second seal spaced from the first 

seal along the channel, and a third seal that seals the housing opening, the distance between 

the second seal and the third seal being greater than the height of the flow restrictor in the 

direction of the channel that seals the housing opening, each of the first, second and third 

15 seals being selectively retractable between an extended, sealing position that seals and blocks 

the channel and a retracted, open position that unseals and unblocks the channel; 

a bleeder valve positioned between the first and second seals and a bleeder 

valve positioned between the second and third seals for equalizing pressure between the 

channel and an exterior pressure; 

20 a series of rotating drivers spaced along the channel, the rotating drivers 

engaging the flow restrictor and moving the flow restrictor along the channel between the 

receptacle in the fitting and the housing opening of the seal housing. 

2. The apparatus of claim 1, wherein the flow restrictor is an orifice plate. 

25 

3. The apparatus of claim 2, wherein the channel is a longitudinal channel that is sized 

to receive the width and thickness of the orifice plate. 

4. The apparatus of claim 1, wherein at least the first seal and the second seal are 

30 retracted using a rotating actuator. 
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5. The apparatus of claim 1. wherein at least one of the first seal and the second seal are 

locked in the sealed position by a releasable lock. 

6. The apparatus of claim 1, wherein each rotating driver comprises a profile that 

5 engages a corresponding profile on the flow restrictor. 

7. The apparatus of claim I, wherein the series of rotating drivers comprises a first 

rotating driver positioned between the first seal and the fitting opening of the fitting, a second 

rotating driver positioned between the first seal and the second seal, and a third rotating 

10 driver positioned between the second seal and the third seal. 

8. The apparatus of claim 1, comprising a first equalizer valve for equalizing pressure 

across the first seal and a second equalizer valve for equalizing pressure across the second 

seal. 

15 

9. The apparatus of claim 1, further comprising pressure gauges between the first and 

second seals and between the second and third seals for measuring the pressure in the 

channel. 

20 
10. The apparatus of claim 1, wherein the third seal is a seal bar clamped bv pin 

connectors at the housing opening of the seal housing 

11. The apparatus of claim 1, wherein the flow restrictor comprises an orifice plate 

25 carried by a plate carrier. 

12. A method of removing a flow restrictor from a differential pressure measurement 

device, the differential pressure measurement device comprising a fitting connected in line 

30 with a fluid line, the fitting having a receptacle retaining the flow restrictor and an fitting 

opening that provides access to the flow restrictor, the method comprising the steps of: 

providing a seal housing extending away from the fitting opening of the fitting, the 

seal housing being sealed to the fitting opening of the fitting, the seal housing having a 
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housing opening spaced from the fitting opening of the fitting, and a channel connecting the 

housing opening to the fitting opening, the channel having a first seal, a second seal and a 
third seal spaced along the channel in a sealed position and a series of rotating drivers spaced 

along the channel; 

5 moving the first and second seals from the sealed position to an open, retracted 

position; 

moving the flow restrictor from the receptacle along the channel toward the third 

seal; 

moving the first and second seals to the sealed position and opening bleeder valves 

10 between the first and second seals and between the second and third seals to equalize the 

pressure in the channel and outside the channel; and 

opening the third seal and removing the flow restrictor from the channel. 

13. The method of claim 12, further comprising the step of closing the first and second 

15 seals after moving the flow restrictor toward the third seal. 

14. The method of claim 12, wherein the flow restrictor is an orifice plate. 

15. The method of claim 14, wherein the channel is a longitudinal channel that is sized to 

20 receive the width and thickness of the orifice plate. 

16. The method of claim 12, wherein at least one of the first seal and the second seal are 

retracted and extended using a rotating actuator. 

25 17. The method of claim 12, further comprising the step of releasing a releasable lock on 

at least one of the first seal and the second seal prior to retracting the respective seal from the 

sealed position. 

18. The method of claim 12, wherein the rotating drivers comprise a profile that engages 

30 a corresponding profile on the flow restrictor. 

19. The method of claim 12, wherein the series of rotating drivers comprises a first 
15 



rotating driver positioned between the first seal and the fitting opening of the fitting, a second 

rotating driver positioned between the first seal and the second seal, and a third rotating 

driver positioned between the second seal and the third seal. 

5 20. The method of claim 12, further comprising the steps of opening a first equalizer 

valve that equalizes pressure across the first seal and a second equalizer valve that equalizes 

pressure across the second seal prior to opening the first and second seals 

10 21. The method of claim 12, wherein opening the third seal comprises releasing pin 

connectors that secure a seal bar at the housing opening of the seal housing. 

22. The method of claim 12, further comprising reinstalling the flow restrictor by: 

moving the first and second seals to the sealed position; 

15 opening the third seal and inserting the flow restrictor into the channel; 

moving the flow restrictor down the channel past the third seal and closing the third 

seal; and 

opening the first and second seals and moving the flow restrictor into the receptacle 

of the fitting. 

20 

23. The method of claim 22, further comprising the step of opening a first equalizer 

valve that equalizes pressure across the first seal and a second equalizer valve that equalizes 

pressure across the second seal prior to opening the first and second seals prior to opening 

the first and second seals prior to moving the flow restrictor into the receptacle of the fitting. 
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