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System Manual

Configuration 4
1/2 in. Liquid System
with Optional Grab Sample and Relief Outlets Shown
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Introduction

Fast Loop Systems are designed to handle high
flows in sample transport lines to reduce time
delays for online analyzer systems. Located

at the analyzer and offering a bypass, the
Swagelok® Fast Loop Module (FLM) can isolate
the sample system and introduce a purge gas
for system cleaning. The FLM extracts a sample
through a filter while using the high flow rate of
the fast loop to keep the filter element clean.

All FLM subsystems feature dual interlocked
ball valves which enable the fast loop to be
bypassed when the analyzer is not in service.
This feature maintains flow through the fast
loop system and improves overall system
performance once the analyzer is back online.

Only available through authorized
Swagelok sales and service representatives.



Configurations

The FLM is available in four main configurations. See the Fast Loop Module Application
Guide, MS-02-361, for additional information.

Configuration Symbols

* BV Ball valve P NV Needle valve - flow indicator
NV
IAC:‘ CV  Checkvalve ? PI Pressure indicator

<° FI Flow indicator D-H PV
“ FFL  Filter - fast loop

FFL

Plug valve

— % RV Relief valve, (optional)

T NV Needle valve - grab sample or

NV purge outlet
[ SN Snubber fitting-gauge protector

SN (standard for liquid service)

Configuration 1: Base Module, Bypass Only

Needle valve
(NV)
Flow
indicator
(F1)
Ball valve
(BV1/BV2)
Pressure
indicator
Filter (P1)
(FFL)
NV
(Liquid)
Fast
Loop
Out
Fast
Loop
In
BV1
Only available "
Analyzer

Swagelok sales and servicg representatives.




Configurations

Configuration 1: Base Module, Bypass Only
with Grab Sample and Relief Outlets Shown

Grab sample
needle valve
(NV2)

Flow
indicator

(F1)

Ball valve
(BV1/BV2)

Relief valve
(RV) Needle valve
(NV1)
Filter Pressure
(FFL) indicator
(P1)
Grab
Sample
Outlet
A
— NV2 NV
(Liquid)
Fast i NV1
Loop & -~ (Gas)
Out BV :
i
1
Fast :
Loop 1
In S
BV1
SN
(Liquid) To
Relief Analyzer
Outlet FFL

RV

Only available through authorized
Swagelok sales and service representatives.



Configurations

Configuration 2: Return from Analyzer To Process

Grab sample
needle valve
(NV2)

Flow
indicator

(F1)

Ball valve
(BV1/BV2)

Relief valve

(RV) Needle valve
(NV1)
Pressure
indicator
FFL
— NV2 NV1
(Liquid)
Fast
Loop NV1
Out =N (Gas)
BVvV2 :
1
1
Fast :
Loop ' cv
In = 1 From
BV1 IA/I Analyzer
SN
o (Liquid) To
- ‘ Analyzer
-
F

FFL

Only available through authorized
Swagelok sales and service representatives.




Configurations

Configuration 3: Return from Analyzer Switch Drain

Ball valve Grab sample
(BV3/BV4) needle valve
(NV2)

Flow
indicator

(F1)

Ball valve ‘

(BV1/BV2)

Relief valve
(RV) Needle valve
(NV1)

Filter Pressure
(FFL) indicator
PN

Plug valve

(PV)

—
A

NV1
(Liquid)

Fast
NV1
L%op 4—‘_& (Gas)
ut b
1

Oily
" Drain
Fast "

" cv2 PV (Vent)
L. 1
Loolz > %\: L m cvi
C

1 From
I/: Analyzer

BV3

SN
(Liquid)
—y /)

FFL Oily
RV > Drain
(Vent)

To
Analyzer

Y

Only available through authorized
Swagelok sales and service representatives.



Configurations

Configuration 4: Gas or Liquid Purge, Manual Drain

Ball valve Grab sample
(BV3/BV4) needle valve
(NV2)

Flow
indicator
(F1)

Ball valve
(BV1/BV2)

Purge needle
valve (NV3)

Needle valve

Relief valve
RV) (NV1)
Filter Prgssure Plug valve
(FFL) indicator (PV)
(P1)
— NV2 NV1
(Liquid)
Fast NV1
Loan <_IX* (Gas) Oily
Out Bva ’; —| N Drain
n cv2 PV (Vent)
i
Fast :II € T _|A/‘_ Purge
Loop rl NV3 cv3
In ~ L |CV1 From
BV1 | w # Analyzer
(L%ﬁid)
To
v —D—f “ Analyzer
Oily
RV ;FFL Drain

Y

(Vent)

Only available through authorized
Swagelok sales and service representatives.




Mounting

The FLM must be mounted to a vertical The FLM is designed to flow with fast loop
face or wall for function of the flowmeter (process) connections on the left and the
and to allow for gravity to assist in draining outputs to the analyzer on the right. System
the system. Mount the FLM as close to operation is not recommended in any other
the analyzer inlet system or analyzer as orientation.

possible.

The mounting holes are designed to fit

over the bolt heads and assist in mounting.
Attach with 1/4 in. fasteners with a
maximum head size of 1/2 in. (not provided)
in the four mounting holes on the plate.

Dimensions, in inches (centimeters), are for
reference only and are subject to change.

1/4 in. Fast Loop Module
Top

4 mounting holes for
1/4 in./6 mm socket

0.40 (1.02) head cap screw or |<— 0.35 (0.89)
hex head bolt |
1

[ 7,50
df} __________________ &3_(3;81)
| | T
| |
| || 750
13.0 |, ' (19.0)
33.0) || |
| |
| |
vy | |
- 135 o
< (34.3) >
Left Side Right Side

1.71 (43.4) >~ Grab sample

+ y Fast loop outlet outlet (option)
.1 Return from

analyzer

) Purge in
Fast loop inlet

Reli_ef outlet Out to
(option) analyzer

Drain/vent

Drain/vent

Only avaitablethrough #athorized

22 t0 27 Ib (10.0 to 12.2 kg)

Swagelok sales and service representatives.



Mounting
1/2 in. Fast Loop Module

Top
0.75 (1.90) | |<— 4 mounting holes for 1/4 in./6 mm —>| |<«—0.50 (1.27)
socket head cap screw or hex head bolt ¢
| .

| :
A | H 266
|'| ©.76)

T e of

|

|

|

|
202 | |
(613) | |
|

|

|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
J
[
| <
|

26.2
< (66.5)

Left Side Right Side

y Fast loop outlet oﬁ{f‘e? (Soapﬂg:s \I:I [« 0.88(229)
| T T ]

1.81 (4.60) =

’
>
>

Return from
analyzer

(17.0) 8.10

(20.6) 9.39
l (23.9) 10.7
(27.2)

Purge in

|
||
i | 6.70
| |
Drain/vent |

Fast loop inlet

Out to analyzer NN
Y 18.7
! —_— (47.5)
Relief outlet Y

(option)

\
|
|
|
Drain/vent \

\ i v

Only availabte through alghthorized

Swagelok sales and sefVice représentatives.




Installation

1/4 inch and 1/2 inch systems have 2. Sample to Analyzer - connect to the
fractional Swagelok tube fittings or metric remainder of the sample conditioning
Swagelok tube fittings for the system system prior to the analyzer.
connections. 3. Return from Analyzer (option) - connect

to the outlet line from the analyzer.
There must be sufficient pressure to
create flow back into the FLM return.

Note: For 1/4 in. systems, all inlet and
outlet connections are 1/4 in. or 6 mm
with the exception of the sample to

analyzer connection, which is 1/8 in. 4. Purge In (option) - connect to a purge
or 3 mm. line. It will be used to purge the sample

side of the system prior to servicing.
Note: For 1/2 in. systems, the fast loop out,
fast loop in, relief outlet, oily drain
(bottom right), and grab sample outlet
connections are 1/2 in. or 12 mm; Outlet Connections
return from analyzer, purge in, and
oily drain (center right) connections
are 1/4 in. or 6 mm; sample to
analyzer connection is 1/8 in. or

Configuration 4 - The purge media may
be either a liquid or a gas.

5. Fast Loop Out - connect to the return
transport line. This line must be at lower
pressure than the process supply line
and is typically downstream from the

3 mm. )
sample point.
Note: All internal fittings (non-system 6. Relief Outlet (option) - connect to a
connections) are fractional fittings. sample disposal. This line will open if an
t activates th lief
Install Swagelok tube fitting according to S;ﬁlr:ressure eventactivates the relie
the Swagelok Tube Fitting Instructions for ’ .
1.in. (25 mm) and smaller fittings, page 24. 7. Grab Sample Outlet (option) - connect
to a grab sample unit to collect samples
Inlet Connections for analysis.
1. Fast Loop In - connect to the sample 8. Oily Drain x 2 (Vent) (option) - connect
transport line to be analyzed. to an oily drain or sample disposal

suitable for the system media.

Fast loop Grab sample
out outlet

Return from
analyzer

Purge in

Oily drain
(vent)

Sample to

Fast loop analyzer

in

Oily drain

Relief outlet (vent)

of —
fr—

Only availa/zb'l'ugh authorized

in. Fast Loop Modul as System, Configuration 4

Swagelok sales and service representatives.



System Startup

1.

Place the FLM in bypass mode by
moving the black handle (BV1/BV2) to
the left.

4. Place the FLM in sample mode by

moving the black handle to the right.
Pressure will be shown on the pressure
gauge (PI).

2. Configurations 3 and 4 - Close the ] .
sample return valve by moving the red . Adjust the flow to the desired rate.
handle (BV3/BV4) to the up position. 1/4 in. systems - use the metering valve
3. Open flow to the FLM by opening all that is integral to the flowmeter.
fast loop in, fast loop out, and process 1/2 in. systems -
return lines. Since the FLM is in bypass G t . th dl
mode, allow your system to run for a u alls syﬁ\zmtsr; lf(s.e e?ee e f th
minimum of five minutes in order to flush ]\fla ve ( t }that is upstream of the
the sample return lines. owmeter.
Configurations 3 and 4 - verify the plug B Liquid systems: use the needle valve
valve (PV) is closed. (NV1) downstream of the flowmeter.
Red handle Needle valve
(BV3/BV4) (NV1)
Black handle
(BV1/BV2)

Pressure

Plug valve
(PV) indicator
(P1)

1/2 in. Fast Loop Module, Liquid System, Configuration 4

Only available through authorized
Swagelok sales and service representatives.




14

System Startup

6. Verify that flow is reaching the sample
conditioning system downstream of the
FLM.

7. Adjust the relief valve set pressure, if
desired, according to the appropriate
instructions.

Note: The relief valve is pre-set at
the factory as specified in the
ordering information.

1/4 in. - R3A Series Externally
Adjustable Relief Valve
Maintenance Instructions,
page 29.

1/2 in. - R4 Series Relief Valve
Maintenance Instructions,
page 36.

Note: 1/2 in. systems with
perfluorcarbon FFKM seals
will contain R3A series
relief valves.

Red handle
(BV3/BV4)

Black handle
(BV1/BV2)
:TRe\lll)ef valve Needle valve
(NV1)

Pressure Plug valve
indicator (PV)
(P

1/2 in. Fast Loop Module, Gas System, Configurgtion 4

Only available through authorized
Swagelok sales and service representatives.



Operation

1.

To place the FLM in sample mode, move
the black handle (BV1/BV2) to the right.
This will switch the flow to the sample
side of the FLM.

5. Configuration 4: To adjust purge flow,

turn the handle of the purge needle
valve (NV3), clockwise for less flow or
counterclockwise for more flow.

2. To place the FLM in bypass mode, move . To collect a sample from the grab
the black handle to the left. This allows sample outlet, open the needle valve
all FLM flow to bypass the sample side (NV2) .
of the loop. To return the FLM to sample mode,
3. Configurations 3 and 4: To drain the reverse steps 1 through 3.

system while in bypass, open the plug
valve (PV). Configuration 3 systems may
not drain completely. If more effective
draining is required, Configuration 4
would be more appropriate.

A Failure to periodically inspect and
maintain valve packing may result

4. Configurations 3 and 4: To place the in leakage.

system in drain/purge mode, move the
black handle to the left to put the FLM
in bypass mode. Then move the red
handle to the down position to switch
the analyzer return line to drain mode
and opens the purge lines. (Purge lines
are in Configuration 4 only.)

A Swagelok ball valves are
designed to be used in the fully
open or fully closed position.

Grab sample
Red handle needle valve
(BV3/BV4) (NV2)

Black handle

(BV1/BV2)

Purge needle

valve (NV3)
Needle valve
(NV1)

Pressure

Plug valve
indicator (PV)
(P1)

Only availabile. i vajklesssth oftire
Swagelok sales and service representatives.
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Maintenance

A Warning

Before servicing any installed

system component you must

B depressurize the system

H purge the system (when
possible).

Follow these steps to depressurize your
FLM:

1. Place the FLM in bypass mode by
moving the black handle (BV1/BV2) to
the left. Fig. 1.

2. Configurations 1 and 2 - There is
no direct method within the FLM to
fully depressurize the system. Use
external means to depressurize these
configurations.

3. Configurations 3 and 4 - Place the
system in drain/purge mode by moving
the red handle (BV3/BV4) to the down
position.

4. Configurations 3 and 4 - Open the purge
valve (PV).

5. Configurations 4 - After a suggested
minimum of five minutes, close the
purge line by moving the red handle to
the up position.

6. Verify that the FLM is depressurized by
checking the pressure on the pressure
gauge (PI).

Swagelok sales and servic

Ball Valve Packing Adjustment

If a packing adjustment is needed on the 40
series ball valves (BV1/BV2 and BV3/BV4)

it is not necessary to shut down or remove
the system from service.

Upper

coupling
A

; @ Interlock
Black : flange
handle ’
Lower
coupling
Fig. 1
System shown in Bypass mode.
Shown without tubing or system
connections for clarity.
Upper
) Black
coupling C‘ handle
ot b,

Interlock

flange
Lower .

coupling

. Fig.

Only available through autumgmsshee e

connections for clarity.

e representatives.



Maintenance

To access the valve packing, you must
remove the black handle subassembly:

1. Turn the black handle to the left to place
the system in bypass mode. Fig. 1.

A

Configurations 3 and 4: Remove the
interlock flange. Fig. 2.

3. Remove the black handle shaft by
turning it counterclockwise. Fig. 2.

4. Loosen the two set screws on the upper
coupling. Fig. 2.

5. Loosen the set screw on the lower
coupling. Fig. 2.

6. Slide the couplings toward the center.
Fig. 3.

T

7. Lift out the black handle subassembly.
Fig. 4.

Fig. 3

8. Adjust the valve packing according to:

1/4 in. - Packing Adjustment Card
for 40G Series Ball Valves,
page 28.

1/2 in. - Packing Adjustment Card for
40 Series Ball Valves, page 27.

9. Configurations 3 and 4, To adjust the
valve packing on the 40G valves:

B Loosen the interlock set screws.
Fig. 5.

B Remove the interlock gears.

Interlock
set screws

Note: Configuration 3, only the lower
gear must be removed.

B Adjust the valve packing according
to Packing Adjustment Card for 40G
Series Ball Valves, page 28. Fig. 6.

-~

- Access
to valve
packing

Fig. 6

Only available through atthQFrize @ e e nande

subassemblies.

Swagelok sales and service representatives.




Maintenance
VCO® Fitting Maintenance

When required, maintain the VCO fittings
within the system according to VCO Fittings
Installation Instructions, page 25. Verify that
the O-ring is in place when reassembling
the fitting.

The locations of the VCO fittings within a
Configuration 4 FLM are indicated in the
drawing below.

Note: The VCO fitting locations may vary
slightly between configurations.

b R e ) =] ﬂ?!-ﬂﬂ r.n,

Configuration 4
1/2 in. Liquid System
with Optional Grab Sample and Relief Outlets Shown

Only available through authorized
Swagelok sales and service representatives.

A Swagelok Pre-Engineered Subsystem Fast Loop Module



Maintenance

System Component Reference for Replacement Ordering

Information
Proportional relief valve

(1/4 in. FLM - R3A series, Proportional I:/Ieét_ecf) -:/_31/2(:3 — R Series,
1/2 in. FLM - R4 series)
Plug valve .
(1/4 in. FLM - P4T series, Plug Valves Kﬂg_‘gfg PBT Series,
1/2 in. FLM - P6T series)
VCO® fitting VCO® O-Ring Face Seal Fittings,
MS-01-28
Needle valve — Variable Area Flowmeters — G Series and
flow indicator M Series,
(1/4 in. systems - M1 series) MS-02-346
Needle valve —
flow indicator
(1/2 in. systems - 12N series)
Needle valve — s Service Union B ¢ Need!
) evere-Service Union Bonnet Needle
optional grab sample outlet Valves—N Series and HN Series
(1/4. in. systems - 3N serlfes, MS-01-164
1/2 in. systems - 12N series)

Needle valve —
optional purge outlet
(3N series)

Flow indicator
(1/4 in. FLM - M1 series,
1/2 in. FLM - M3 series)

Variable Area Flowmeters — G Series and
M Series,

MS-02-346

Ball valve One-Piece Instrumentation Ball Valves —

(40G or 40 series) 40G Series and 40 Series,
MS-02-331
Pressure indicator Pressure Gauges, Industrial and Process—
(PGI series, B model) PGl Series,
MS-02-170
Check valve Check Valves — C, CA, CH, CP, and
(CH series) CPA Series,
MS-01-176
Snubber fitting Pressure Gauges, Industrial and Process —
PGI Series,
MS-02-170

Filter Kit Information

Element Size

2 micron 10 micron

25 micron

Filter Type Ordering Number
Gasket / Element Kit 601-5T2 601-5T10 601-5T25
1/4 in. FLM 601 Filter
Flow Screen Kit 601-62SS 601-610SS 601-625SS
Element Kit 602-5T2-1 602-5T10-1 602-5T25-1
1/2 in. FLM 602 Filter - -
O n |\ ;s b1~ [ £ BPisce FlementKit | | 602:-5T2 f _602-51110 602-5T25
)' avdaliduvic LIIIUUUII UL TUTTACTU

Swagelok sales and service representatives.
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Troubleshooting

Symptom

Cause

Remedy

Pressure indicator
(PI) shows no
pressure.

FLM is in bypass mode.

Place the FLM into sample mode by moving the
black handle to the right.

Check that both ball valves are turning when black
handle is moved - if not, tighten set screws with
valve in correct orientation.

Fast loop is shut off.

Open all valves in fast loop line external to the
FLM.

The sample supply line is
obstructed.

Check that there is pressure in sample supply line.

There is an obstruction
upstream of the FLM.

Check that sample fluid is passing through the
probe and isolation valves.

There is no process pressure.

Check that the process line is pressurized.

Pressure indicator
(P1) shows low
pressure.

Configuration 3 and 4, the plug
valve (PV) may be open.

Close the plug valve (PV).

The needle valve (NV1) is fully
open.

Turn the needle valve handle clockwise to restrict
flow and increase pressure.

The relief valve (RV) is relieving
pressure and flowing to the vent.

Check the set pressure on the relief valve and
increase if necessary.

Pressure indicator (Pl) is
damaged.

Check the pressure indicator (Pl) and replace if
necessary.

There is low process pressure.

Check the pressure in the process pipe near the
sampling nozzle.

If flow rate is acceptable, there
may be a partial blockage in
probe or sample transport lines
to the FLM.

Partially close the needle valve (NV1) and check for
pressure increase on the pressure indicator (PI) — if
pressure increases there may be an upstream flow
restriction.

There is a flow restriction
external to the FLM (ex. process
probe or regulator not properly
sized for the system).

Check the pressure at the probe or regulator outlet
— if the system is losing pressure replace with a
wider-bore probe or different regulator.

During initial startup the flow is
too low, the fast-loop supply line
may be too narrow or too long.

Replace the fast-loop supply and return lines with
larger tubing.

Pressure indicator
(P1) shows high
pressure.

There is high process pressure.

Reduce the pressure in the process pipe near the
sampling nozzle.

The needle valve (NV1) is
restricting flow.

Turn the needle valve handle counter clockwise to
increase flow and release pressure.

Pressure indicator (Pl) is
damaged.

Check the pressure indicator (Pl) and replace if
necessary.

If using a liquid fast-loop pump,
the return line or process
isolation valve may be blocked.

Check that the process isolation valve and all
valves in the return line are fully open. Then check
for possible blockage.

Only available through authorized
Swagelok sales and service representatives.




Troubleshooting

Symptom

Cause

Remedy

The loop pressure
is acceptable but
there is little or no
flow.

The needle valve (NV1) is closed
too much.

Turn needle valve counter clockwise to increase
the flow.

Configuration 3 and 4, the plug
valve (PV) may be open.

Close the plug valve (PV).

If zero flow indicated, the
flowmeter pointer is not
following float position.

1/4 in. FLM, close the metering valve and wait for
one minute. Slowly open the metering valve and
adjust flow to desired rate. 1/2 in. FLM, close the
needle valve and wait for one minute. Slowly open
the needle valve and adjust flow to desired rate.

The flowmeter float is stuck in
the tube.

Adjust the flow rate with the needle valve (NV1)
and observe whether the flowmeter indicates the
changes.

Flush the system with solvent to remove oil and
solid deposits.

Remove the flowmeter and clean the inside of the
flow tube.

Replace the flowmeter.

One of the bypass valves is not
fully closed.

Move the black handle to the right and verify the
two ball valves (BV1/BV2) are fully closed.

Release set screws, reposition handle, and
retighten set screws.

Fast-loop pump (if used) is
damaged.

Check the rotation speed of the fast-loop pump.

Check the flow rate from pump — repair or replace
pump, as necessary.

The fast-loop return line or
process return nozzle is partially
or fully blocked.

Check that all valves in fast loop system external
to FLM are fully open.

The process return pressure is
too high.

Find a lower pressure point for return to process.

During initial startup the flow is
too low, the fast-loop supply line
may be too small or too long.

Replace the fast-loop supply and return lines with
larger tubing.

Only available through authorized

Swagelok sales and service representatives.




Troubleshooting

Symptom

Cause

Remedy

Fast-loop pressure
and flow are
acceptable, but
there is little or

no flow to the
analyzer.

The filter element is obstructed.

Replace the filter element.

Filter element is becoming
frequently obstructed (e.g. daily
replacement needed).

If possible, increase the fast-loop flow and check
for improvement.

If the additional time delay is acceptable, decrease
the filtered sample flow (consider reducing analyzer
bypass flow).

Change the element to one with a larger pore
size - if analyzer can accept the additional particle
load.

If the analyzed sample returns
to the FLM, there may not be
enough pressure drop in the
FLM to drive the sample flow
through the analyzer.

Restrict the fast-loop flow to increase sample
pressure by turning needle valve (NV1) handle
clockwise — being careful not to reduce flow too
much.

Check that the sample return valve (BV3) is fully
open - release set screws, reposition handle, and
retighten set screws if necessary

Consider changing the method of disposing of the
analyzed sample.

The check valve (CV1) is not
cracking.

Maintain or replace the check valve.

Pressure at sample return point
is too high.

If the sample is returned via fast-loop return to
process, reduce the return line pressure drop by
installing a larger size tube or pipe for sample
return line to process.

Consider changing the method of disposing of the
analyzed sample.

There is high flow resistance in
the sample path to the analyzer
external to the FLM.

Check all sample conditioning equipment, analyzer
flow path, and analyzer vent for a closed valve or
obstruction.

There is no flow in
the grab sample
outlet.

The needle valve (NV2) is
closed.

Open the needle valve by turning the handle
counter clockwise.

Pressure indicator (Pl) shows
zero or low pressure.

See cause and remedy for Pressure indicator (PI)
shows no or low pressure.

There is no purge
flow.

The needle valve (NV3) is
closed.

Open the needle valve by turning the handle
counter clockwise.

There is insufficient purge fluid
pressure.

Check that the purge fluid is supplied to the FLM
at a sufficient pressure.

Drain valve is not open

Configuration 4, open the plug valve (PV).

The drain is blocked.

Check that there is no closed valve in the drain line
external to the FLM.

Remove any blockage from the drain.

The process
sample is leaking
into system during
purge.

The FLM is not fully in bypass.

Move the black handle to the left.

One of the ball valves (BV1/BV2)
is not fully in bypass.

Release set screws, reposition handle, and
retighten set screws.

Ball valves BV1 or BV2 need
packing adjusted.

Tighten the packing according to Maintenance,
page 16.

Only available through authorized
Swagelok sales and service representatives.




Troubleshooting

Symptom Cause Remedy

There is excess process See cause and remedy for Pressure indicator (PI)

. . ressure. shows high pressure.
The relief valve is P ghp

open. . Increase the set pressure if necessary.
The set pressure is too low.

Replace valve spring with the next higher range.

There is backflow Check valve (CV1) is stuck open. | Maintain or replace the check valve. Verify
into the analyzer. orientation when the check valve is reinstalled.

Pressure indicator Fast loop pressure is pulsating. | Consider replacing Pl with a liquid-filled gauge

|(sP I\),igf.)al?itneé The snubber is incorrect for the | Replace the snubber with a more restrictive SUS
excessively. sample viscosity. range.

Only available through authorized
Swagelok sales and service representatives.
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Swagelok Tube Fitting Instructions
for 1 in. (25 mm) and smaller
fittings
Installation
) These instructions apply to both traditional
N Y fittings and to fittings with the advanced back-
24 ferrule geometry.
1. Fully insert the tube into the fitting and
@ against the shoulder; rotate the nut finger-
tight. Fig. 1.
High-Pressure Applications and High
Safety-Factor Systems: Further tighten the
nut until the tube will not turn by hand or
move axially in the fitting.

2. Mark the nut at the 6 o’clock position. Fig. 2.
3. While holding the fitting body steady, tighten
the nut one and one-quarter turns to the

9 o’clock position. Fig. 3.

Note: For 1/16, 1/8, and 3/16 in.; 2, 3,

and 4 mm tube fittings, tighten the nut

three-quarters turn to the 3 o’clock position.
Gaugeability
On initial installation, the Swagelok gap
inspection gauge assures the installer or
inspector that a fitting has been sufficiently
tightened.

Position the Swagelok gap inspection gauge

next to the gap between the nut and body.

Fig. 4.

¢ |f the gauge will not enter the gap, the fitting
is sufficiently tightened.

e |f the gauge will enter the gap, additional
tightening is required.

Reassembly Instructions — You may

disassemble and reassemble Swagelok tube

fittings many times.

A Warning
Always depressurize the system before
disassembling a Swagelok tube fitting.

1. Prior to disassembly, mark the tube at the
back of the nut; mark a line along the nut
and fitting body flats. Fig. 5.

Use these marks to ensure you return the nut to

the previously pulled-up position.

2. Insert the tube with preswaged ferrules into
the fitting body until the front ferrule seats
against the fitting body. Fig. 6.

3. While holding the fitting body steady, rotate
the nut with a wrench to the previously
pulled-up position as indicated by the marks
on the tube and the flats; at this point you
will feel a significant increase in resistance.
Fig. 7.

4. Tighten the nut slightly.

A caution
Do not use the gap inspection gauge
with reassembled fittings.

A caution
Do not mix or interchange parts with
those of other manufacturers.

For mdditionatinformationssee the Gaugeable
Fube-Fittings-and AdaptérFittings catalog,
MS-01-140.




Swagelok® VCO® Fittings Installation Instructions

Bodies without weld fittings

6 Finger-tight

Only available through authori (;II 7
Swagelok sales and service representatives.
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Swagelok® VCO® Fittings Installation Instructions

Bodies with weld fittings

Swagelok sales and service representatives.



40 Series Valve Packing Adjustment

IMPORTANT

This valve is adjusted for factory testing with
nitrogen at 1000 psig (69 bar) or the rated
pressure if lower than 1000 psig (69 bar).
Packing must be readjusted for service
at higher than test pressure. A Warning:
Packing adjustment may be required
during the service life of the valve to
prevent leakage. Before servicing any
installed valve you must depressurize the
system, cycle the valve, and purge the valve.
Adjust the packing by turning the packing
bolt clockwise in 1/16-turn increments until
leak-tight performance is achieved. Always
verify proper operation upon installation.

Only available through authorized
Swagelok sales and service representatives.




40G Series Valve Packing Adjustment

IMPORTANT

This valve is factory tested with nitrogen at
1000 psig (69 bar), or the rated pressure if
lower than 1000 psig (69 bar).

Periodic maintenance: Packing
adjustments may be required during
the service life of the valve to prevent
leakage.

Adjusting the Packing

1. Adjust the packing by turning the packing
bolt clockwise in 1/16-turn increments
until leak-tight performance is achieved.

2. Test valve for proper function and
operation.

A Before removing any installed valve
from the system, you must

e depressurize the system
e cycle the valve
e purge the valve

Only available through authorized
Swagelok sales and service representatives.



R3A Series Externally Adjustable

Relief Valves
Maintenance Instructions

Tools Required

R3A Series
Exploded View Tool | Size | Part
g .
N\ 3/4 in.
Thin head Lock nut
Open-end | (3/16 in. max)
Lock wire wrench
hole 3/4 in. Cap
Spring 3/4in.
Crow's foot| Thin head Lock nut
(3/16 in. max)
@— Spring ———-‘J
= support
Bonnet Hex bit 5/64 in. Handle set
A socket screw
==
O Bonnet
Quad seal —O O-ring -
& Retainer Torque 10in.-Ib Set screw
wrench, (1.1 N-m)
capable 100 in.-lb
of: (11.3 N-m) Lock nut
Stem
——————— "
Seat retainer —@
Pic n/a O-rings
Seat O-ring @
@ Insert

Lock wire

Spring Kit Identification

Body hole Initial
Spring Set Cap
Designator Pressure | Position
and Range (number
Color psig (bar) of turns)
Spring Kit Basic Ordering Number:
177-R3A-K1-
H i 50 to 350
Spring Kit o A | Blue | 3410247 ¥
ockwire
350 to 750
B | Yellow | o41t0517) | 89
750 to 1500
Spring Spring Lead C | Purple (51.7 to 103) 9
support seal 1500 to 2250
o
= - D |Orange| 0310155 | ©
2250 to 3000
R, M £ |Brown | s o209 | ©
Label . 3000 to 4000
F | White | 506 1o 275) 6
4000 to 5000
G | Red | 575 10 344) 8
I I t0-6000
Only available through autherizeds| e

Swagelok sales and service representatives.
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R3A Series Externally Adjustable Definition of Symbols
Relief Valves Maintenance S %
Instructions ‘

Discard Lubricate

A WARNING

4.
Before servicing any installed valve, % -
Existing
you must spring
¢ depressurize system
e cycle valve

e purge the valve /. Existing
N\ warniNG sipport
Residual material may be left in the % |
valve and system.
CAUTION

Do not scratch any sealing surfaces
while following these instructions. )

Valve performance could be affected. 5. Make sure all components are clean.

Spring Installation 6.
1.

Lock nut
Loosen

7.
Existing
label
Cap 8.
Loosen
New
label
9.

Thread to
initial position
indicated in
Spring Kit
Identification
table.



R3A Series Externally Adjustable
Relief Valves Maintenance
Instructions

10. Manual Override Conversion
Manual Override Kit

Red handle

1. Follow steps 1 through 4 in the Spring
Installation section. Springs A, B, or C
can be reused in step 3.

Tighten
against cap

11. Test for set pressure.

12.To adjust set pressure, relieve system
pressure and loosen lock nut.

+ To increase set pressure,

—— Plug
tighten cap as needed. 1/'
- To decrease set pressure,
loosen cap as needed. %

13. Repeat steps 10 through 12 as
necessary to obtain desired set 3.

pressure.
g— Spring
14.

Pull rod

Lock nut
Tighten to
100 in.-Ib.
(11.3 N'm.)

15. 4.
—— Cap

Rest on
= bonnet

Cap

!/ Lockwire

Lead seal

.:.-:\'L\ e

Body

Only av ugh authorized
Swagelok sales and service representatives.
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R3A Series Externally Adjustable
Relief Valves Maintenance
Instructions

5. ———.

—— Handle
Thread

onto
pull rod
Pull rod

6.
Set screw
Tighten to
10in.lb
(1.1 N-m)
7.

Cap
Thread to
initial position
indicated in
Spring Kit
Identification
table.

8. To adjust set pressure, see steps 10
through 13 in the Spring Installation
section.

Only available through authorized
Swagelok sales and service representatives.



R3A Series Externally Adjustable
Relief Valves Maintenance
Instructions

Seat Replacement

Tools Required

Tool Size | Part
3/4 in.
Thin head Lock nut
(3/16 in. max)
Open-end Ca
wrench 3/4 in. P,
Bonnet nut
. Body
7/8in. wrench pad
-ﬁ*.
Crow's foot 3/4 in Bonnet nut
Hex 5/16 in Seat
wrench retainer
Hex bit 5/16 in Se_at
socket retainer
Torque 250 in.:Ib Seat
wrench, (28.2 N-m) retainer
capable 600in-Ib Bonnet nut
of: (67.8 N-m)
C—————— 3
Pic n/a O-rings
Seal Kit
Bonnet Seat Quad
O-ring Retainer O-ring seal
A WARNING
Before removing any installed valve, you
must
e depressurize system
¢ cycle valve
¢ purge valve
A WARNING
Residual material may be left in the valve
and system.
CAUTION

Only
Swaggélo

perIorm nce coulc1be affected

ayaiadtetirerdh authori

Definition of Symbols

5
o
°

Discard Lubricate
With system
compatible
lubricant
1. Remove valve from system.
2.
Lock nut
Loosen
3.
4.
Bonnet nut
5.

E— Bonnet

ales and service representatives.
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R3A Series Externally Adjustable
Relief Valves Maintenance
Instructions

1.

Seat retainer

2 @

Insert assembly

™~ Bonnet
O-ring
l Stem
7.
12. f
\Q Quad seal
/ﬂ Retainer
8 > Tighten to
250 in.-Ib
(28.2 N-m)

13.

Seat retainer g
Seat O-ring
Insert ——Quad seal

+«>»——Retainer

Teeth facing away
from quad seal

14.
9. Make sure all components are clean.

o =}
X Stem
l — Seat O-ring 1 Lubricate
top of stem

— Insert

10.

Only available through authorized
Swagelok sales and service representatives.



R3A Series Externally Adjustable
Relief Valves Maintenance

Instructions
15. R3A Series Cutaway
gﬁ Cap
\ Label Lock wire hole
l ] Igonnet
rng Lock nut Spring support
16. Bonnet

Bonnet O-ring
Stem — Lock wire hole
Retainer —

Seat retainer —

Seat O-ring —

A Swagelok proportional relief valves
should never be used as code safety
relief valves.

A Some system applications require relief
valves to meet specific safety codes. The
system designer and user must

Bonnet

Tighten to
600 in. ‘b

determine when such codes apply and
whether these relief valves conform to
them.

(67.8 N-m) A Swagelok proportional relief valves are
not "Safety Accessories" as defined in
the Pressure Equipment Directive
97/23/EC:

18.To adjust set pressure, see steps 10
through 13 in the Spring Installation
section.

19. Install valve in system. Grip valve on
wrench pad during installation.

Only availa eeUgh authorized
Swagelok sales and service representatives.




36

R4 Series Relief Valve
Maintenance Instructions

Seal and Stem Replacement
Instructions

Contents:

e 1 quad seal

¢ 1 O-ring

¢ 1 bonded stem

Quad Seal and O-Ring Replacement

1.

Remove valve from system.

Cap

Lock Nut

Bonnet
O-Ring
Quad Seal
Retainer

2. Loosen cap to relieve spring pres-
sure.

3. Remove bonnet from body.

4. Remove stem and retainer from
bonnet. Bonded Stem

5. Remove quad seal from bonnet. Body

6. Make sure all parts are clean
before reassembly.

7. Install new quad seal into bonnet. .

(Lubricate with system compatible Stem and O-Ring Replacement
lubricant.) 1. Remove valve from system.

8. Place retainer in bonnet, then insert ~ 2- Loosen cap to relieve spring
stem into bonnet through retainer pressure.
and quad seal. 3. Remove bonnet from body.

9. Remove and replace bonnet 4. Remove stem from bonnet.
O-ring. (Lubricate with system 5. Make sure all parts are clean
compatible lubricant.) before reassembly.

10. Thread bonnet into body and 6. Place new stem into bonnet.
torque to 400 in.b. (45 N-m). 7. Remove and replace bonnet

11. Adjust desired set pressure as O-ring. (Lubricate with system
described in steps 7 through 10 in compatible lubricant.)
the Spring Installation section on 8. Thread bonnet into body and
reverse side. torque to 400 in.Ib. (45 N-m).

12. Install valve in system. Grip valve 9. Adjust desired set pressure as
on wrench pad during installation. described in steps 7 through 10 in

the Spring Installation section on
reverse side.

10. Install valve in system. Grip valve
on wrench pad during installation.

Spring Kit Identification
Sori . Nominal -
pring Kit Color Cracking Initial Cap
Ordering Position,

Number SEEE z;?gs?tl)gs number of turns
50 to 350
177-13K-R4-A Blue (3.4 10 24.1) 12.5
350 to 750
177-13K-R4-B | Yellow (241 t0 51.7) 13.5
2] 75016 1500
/1a1\ka|c|c Rlrple (51710 103) 13.5




R4 Series Relief Valve
Maintenance Instructions
Spring Installation

A Warning: Relieve system pressure
before installing spring.

Spring Support
Bearing

__\Bonnet

'; &——————Lock Wire Hole

Body

1. Loosen lock nut and remove the
cap from bonnet.

2. Remove existing spring if necessary.

3. Make sure all components are

10. Lock wire the cap and body

together to maintain relief setting.

Manual Override Conversion
A Warning: Relieve system pressure

before installing manual
override handle.

Set Screw

Cap

Label

Spring
Support

Loosen lock nut and remove the
cap from bonnet.

clean. 2. Remove the plug from the cap.

4. Place spring support bearing in 3. Remove existing spring and spring
valve with bearing side UP. support bearing.

5. Install proper spring for desired set 4. Place new bearing and thrust wash-
pressure range. ers over pull rod, resting them on

6. Replace existing label with new the spring support.
label. Check this label against 5. Install pull rod into bonnet.
spring identification table for proper 6. Place blue “A” spring over pull rod,
set pressure range. resting it on the thrust washer.

7. Thread cap onto bonnet to initial 7. Place the cap over pull rod, resting
position indicated in Spring Kit it on bonnet.
Identification Table. Tighten lock 8. Thread handle onto pull rod. Tighten
nut against cap and test for set set screw on handle to 20 in.lb.
pressure. (2.2 N-m) with a 5/64 in. hex wrench.

8. Relieve system pressure, unthread 9. Engage the cap threads.
cap as needed, and retest. Repeat
procedure as necessary to obtain To adjust the set pressure, refer to
desired set pressure. steps 7 through 10 in the “Spring

Installation” section.

9. Ti htenJ ck nut against the cap to N
Only awesakte through authorized
Swagelok sales and service representatives.
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Plug Valve Subassembly Replacement

and O-Ring Rebuild Instructions

It is recommended that a replacement
kit be used rather than a rebuild kit.
Insufficient lubrication, twisting of seals,
etc., can adversely affect performance.

Kit Contents

Replacement Kit: O-ring Kit:

- Handle O-rings (3 total,
- Roll pin 2 sizes)
- Plug

- O-rings (3)

- Snap ring

Note: Brass plugs have green
PTFE coating, 316 SS
plugs have gray PTFE
coating.

Procedure
A Before servicing any installed
valve, you must:
- depressurize system
- cycle valve
- purge the valve.

Replacement Kit Instructions

1. Remove snap ring using snap ring
pliers or similar tool, and discard.
See Fig 4. Turn handle to the open
position.

2. Lift up handle to remove old plug
and discard entire subassembly.

3. Clean body bore and lubricate
lightly with a silicone-based
lubricant.

4. Remove protective sleeve from new
plug. Insert plug straight down into
body. See Fig 3.

Note: Do not pinch O-rings between

body and plug.

5. Install snap ring with snap ring
pliers or similar tool. See Fig 4.

6. Test the valve for proper operation.

M G
Roll pin — () | Handle

O-rings
(3 total,
2 sizes)

Plug —
~— = —Snap ring
Fig 1
Small — Large
O-ring O-rings
Fig 2

0O-Ring Kit Instructions

1. Remove snap ring using snap ring
pliers or similar tool. See Fig 4.
Set aside. Turn handle to the open
position.

2. Lift up handle to remove plug,
remove the O-rings from the plug,
and discard O-rings. See Fig 3.

3. Clean body bore and lubricate
lightly with a silicone-based
lubricant. Also lubricate entire
surface of new O-rings with a
silicone-based lubricant. Install
O-rings on plug, with the larger two
around the top and bottom of the
plug, the smaller one on the side.

4. Insert plug straight down into body.
See Fig 3.

Note: Do not pinch O-rings between

body and plug.

5. Install snap ring with snap ring
pliers or similar tool. See Fig 4.

6. Test the valve for proper operation.




Repacking Instructions for N
and HN Series Valves

Kit Contents:

PTFE Packing UHMWPE Packing Grafoil® Packing PEEK Packing
Packing (1) Packing (1) Packing? Packing (2)
Packing support (2) Lubricant (1) Lubricant (1) Packing support (2)
Lubricant (1) Instruction sheet (1) Instruction sheet (1) Lubricant (2)
Instruction sheet (1) MSDS (1) MSDS (1) Instruction sheet (1)
MSDS (1) MSDS (2)

Number of packings will vary according to valve series.
A WARNING Reassembly:

BEFORE SERVICING ANY INSTALLED

VALVE, YOU MUST:

- depressurize system
- cycle the valve
- purge the valve.

Disassembly:

1.
2.

o

Loosen the lock nut and packing bolt.
Remove the bonnet assembly from the
valve body. Do not remove the union
nut from the bonnet.

Turn the stem into the bonnet until the
handle slightly touches the packing
bolt.

Loosen set screw and remove handle.
Remove packing bolt and lock nut.
Remove the stem from the bonnet. Turn
the bonnet upside down to remove the
packing(s), packing supports (in PTFE
and PEEK packed valves), and the
gland.

NOTE: Be very careful when removing

packing so as not to damage the
inside of the bonnet.
Discard the packing(s) and packing
supports (in PTFE and PEEK packed
valves). DO NOT discard the gland.

Clean all reusable parts thoroughly in
solvent and dry all parts.

9a.

9b.

9c.

PTFE Packing: Lubricate the stem
threads with MS-LT-NNS-1 and
re-insert the stem through the bottom
of the bonnet. Lubricate the valve body
threads and the body to bonnet sealing
area with MS-LT-NNS-1 and place
the bonnet assembly onto the body.
Tighten the union nut onto the body
finger-tight. Place one of the packing
supports into the bonnet. Place the
packing into the bonnet by carefully
pushing down with a blunt instrument.
Be careful not to damage any stem
or bonnet threads. Put the second
packing support into the bonnet on top
of the packing. Place the gland into the
bonnet. Proceed to step 10.

UHMWPE Packing: Lubricate the
stem threads with MS-LT-NNS-1 and
re-insert the stem through the bottom
of the bonnet. Lubricate the valve body
threads and the body to bonnet sealing
area with MS-LT-NNS-1 and place
the bonnet assembly onto the body.
Tighten the union nut onto the body
finger-tight. Place the packing into the
bonnet with a blunt instrument. Be
careful not to damage any threads).
Place the gland into the bonnet.
Proceed to step 10.

Grafoil Packing: Lubricate the stem
threads, stem shank, and each
individual piece of grafoil packing with
MS-LT-NNS-1. Re-insert the stem
through the bottom of the bonnet.
Lubricate the valve body threads and
the body to bonnet sealing area with
MS-LT-NNS-1 and place the bonnet
assembly onto the valve body. Tighten
the union nut onto the body finger-tight.

Only available through aGtErizE s v

Swagelok sales and service representatives.
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Repacking Instructions for N and

HN Series Valves

the packings included in the kit. Be
careful not to damage any threads.
Place the gland into the bonnet.
Proceed to step 10.

9d. PEEK Packing: Lubricate the stem
threads, stem shank, and the packings
with MS-LT-WL7. Re-insert the stem
through the bonnet. Lubricate the valve
body threads and the body to bonnet
sealing area with MS-LT-NNS and
place the bonnet assembly onto the
body. Tighten the union nut onto the
body finger-tight. Place one packing
support inside the bonnet and press
it down with a blunt instrument. Be
careful not to damage any stem or
bonnet threads. Insert the lubricated
bottom packing and then the top
packing. Press down into the bonnet.
Insert the second packing support,
press down. Insert the gland and press
down into the bonnet. Proceed to step
10.

All Assemblies:

10. Lubricate the outer threads on the
packing bolt and screw into the bonnet.

11. Lubricate the top (2) or (3) threads on
the bonnet and screw lock nut onto the
bonnet.

12. Place the handle on the stem. Be
certain that the set screw hole is
aligned with the indentation in the stem
before tightening the set screw.

13. Back stem out of the bonnet (2) or (3)
turns, to prevent galling during the
torquing procedure.

14. Torque union nut to body according to
torque chart.

15. Tighten packing bolt to seal packing
against given system pressures.

16. Hold packing bolt in place and tighten
the lock nut against the packing bolt.

Torque Chart
Valve Series Torque, in.:Ib (N-m)
3N 360 (40.6)
3HN, 6N 780 (88.1)
6HN 1080 (122)

12N 2200 (248)

Handle _ Set
[ e
3 Handle
Lock nut pin

Panel nut = N

Union nut ‘ .
_ae
Packing bolt &
3
Gland || } PTFE packing
Upper L Packing /
Lower LA supports 4
PEEK packing Grafoil UHMWPE
packing1 packing
Bonnet
BaII tip stem
Soft-seat | Regulating
regulating ‘ stem

stem ,
AL

Bodyl1 l‘ — h

1 Number of packings will vary according to valve series.



Service Instructions
CH Series Check Valve

Contents

B Component Identification

Tool Requirements ™ \
Installation \
Testin
9 N
Kit Contents \

Maintenance

Troubleshooting

The valve in this procedure is shown with Swagelok® Tube Fitting end connections. These

instructions also apply to check valves with pipe ends and check valves with VCR® and
VCO® ends.

Component Identification

End Connection

Backup Ring Outlet B?\iy\

Body Hex

N

\IIth
\ nlet Body

End Connection

Only available through authorized
Swagelok sales and service representatives.

Poppet Seal
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Service Instructions Installation
CH Series Check Valve 1. Refer to the flow direction arrow on the
. check valve and install the valve in the
Tool Requirements correct orientation.

Tool size depends on the nominal end
connection size and style. See the chart

Outlet
below.
Tool Size and Quantity
Wrenches Socket
for body for End for body NN
Hex Connection Hex
Qty. 2) Qty. (1) Qty. (1) .
Y Y Inl /. Flow Direction
Nominal nlet Arrow
End
Congiigtlon 2. Follow the fitting assembly instructions
for Swagelok, VCR, and VCO fittings.
1/8 in. 11/16in. 7/16 in. 11/16 in.
174 in. 11/16 in. 9/16 in. 11/16 in. 3.  When installing a valve with pipe
5 161 2 1161 fittings or straight thread fittings, follow
mm n- mm n- standard industry practices.
3/8 in. 1in. 11/16 in. 1in.
1721n. 1in. 7/8in. 1in. Testing
1/2in. FNPT | 11/16in 11/16in 11/16in 1. Test the valve to ensure there is no
1/2'in. 11416in | 11/16in | 11/16in leakage to the atmosphere.
BSPISO 2. Check for correct cracking pressure.
8 mm 1in. 16 mm 1in. .
10 mm 1in. 19 mm 1in. 3. Test the valve to ensure it stops
reverse flow.
12 mm 1in. 22 mm 1in.
3/4in. 15/8in. | 11/8in. 1 5/8 in. Maintenance
1in. 15/8in. 11/2in. 15/8in. Disassembly
22 mm 15/8in. 11/2in. 15/8in.
25 mm 15/8in. 40 mm 15/8 in. 1.  Remove the check valve from the
system.

Torque wrench to
read 200 in. - Ib
(22 N - m).

2. Separate the inlet body from the outlet
body.

Spring

Seal Kit Contents

Gl thieus)

O-ring Poppet Backup Ring




Service Instructions
CH Series Check Valve

Outlet Body Reasse mbly
3. Remove the spring. Outlet Body

1. Place the backup ring on the outlet
body.

Lub he O-ring with mpatibl
lubri

Slide the O-ring over the threads ag
he backup ring

S ¢

6. Remove the poppet stop.

,.j‘\\\\”\,“-!'
@ N
l 5. Lubricate the body threads witha
‘ system-compatible lubric
\ : |
\N\ eep the poppet threads
\\\ 1))
emove the poppet Y 2
\ )

Swagelok sales and service representatives.
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Service Instructions
CH Series Check Valve

Inlet Body 9. Look into the valve outlet port to verify
that the spring is aligned in the center
6. Insert the poppet, bonded side first, of the poppet stop.
into the body.
/ Spring
\‘ \ Poppet
Stop

7. Insert the poppet stop, prongs first, 10. Tighten the valve bodies.
into the body.

P
&

8. Thread the outlet and inlet bodies
together.

Tighten the body
halves to

approximately

200 in./Ib (22 N-m)

Body Hex Body Hex Socket
Wrench

"2 o

. Refer to the Installation and Testing
A Note:

sections.
Do not pinch the O-ring and backup
ring between the outlet and inlet
bodies during assembly
The O-ring must fit tightly into the inlet
body.



Service Instructions
CH Series Check Valve

Troubleshooting
. Reference . .
Symptom Possible Causes to Pg 46 Corrective Action
Poppet elastomer was chemically 9 Replace poppet with a material that is compatible
attacked with the system fluid.
Poppet elastomer was
damaged 3 Replace poppet.
Poppet contamination 1 Clean poppet and valve inside surfaces.
Seal leakage Fluid deposits buildup on seat Consider using two check valves in series.
Upstream pressure s greater than Consider using a spring with a higher crackin
the cracking pressure (when valve ressure g aspring g 9
is not expected to be open) P ’
Service during preventive maintenance. Clean and
Age or wear replace internal components as needed.
Downstream pressure is less than
the reseal pressure - when back
pressure is required for sealing Consider using a spring with a higher cracking
(lower cracking pressure springs) pressure.
Reverse flow - and upstream pressure has
dropped to 0.
gt;:)r‘;ng not centered on the pappet Install spring per service instructions.
Reassemble valve according to
Incorrect reassembly of valve service instructions.
Incorrect installation of valve 6 Use a backup wrench.
Inspet end connection for damage, replace if
Leakage to the End connection leakage damaged.
atmosphere Reinstall the fitting to the valve end connection.
- - Clean 0-ring and reassemble valve per service
Contamination on body 0-ring 4 instructions.
- Replace 0-ring. Reassemble valve according to
Damaged O-ring 5 service instructions.
. Check valve not compatible with
Helium leak helium leak test 7 Consider using a positive shutoff valve.

test leakage

specifications

Valve chatter or
noise at operating
pressures close
to the cracking
pressure

Cracking pressure of spring is too
high.

Valve size exceeds system require-
ments

Consider using a spring with a lower cracking
pressure.

Consider using a smaller valve. Consider adding a
flow restriction downstream of the valve.

Valve chatter or
noise at high flow

Poppet and spring unstable in the
flow stream

Consider using a spring with a higher or lower
cracking pressure. Consider using a larger or

separate incompatible fluids

rates smaller valve.
Consider using an appropriate positive shutoff
Fluid mixing Check valve used to valve. Check valves cannot isolate incompatible

fluids.

O n | yﬂava}l anlﬁorth [/'Q ugner&um@rrkz%d for assistance.

Swagelok sales and service representatives.
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Service Instructions
CH Series Check Valve

O- ring

00@

oy

9

\>)
o,
Good Contaminated Swollen Damaged Good Contaminated Damaged

Ref. 1 Ref. 2 Ref. 3 Ref. 4 Ref. 5

Installation Using
a Backup Wrench

O-ring Permeation During
Helium Leak Testing

YA

Vacuum

Ref. 7

Safe Product Selection

When selecting a product, the total system
design must be considered to ensure safe,
trouble-free performance. Function, material
compatibility, adequate ratings, proper
installation, operation, and maintenance are the
responsibilities of the system designer and user.

Cautian: Do hotimix ardntéfchange parts with
those of other manufacturers.




Tornado Model 601 Element Replacement Kit Instructions
Element Kit Part #601-5TX

Remove all sonrces of zas and liquid pressure from the Tornado.

Tornado Model 601 Element
Replacement Kit Instructions

Element Kit Part # 601-5TX

Teflon Element Gacket Accemblies

-+ 41081 Black Bayow fid, Conesies. Louisiens, US4 THTRT
a Fhase (225) 6445155 FAN (235) 644:3975
Wew_pealeniliers. com walcnar geniciEiters. cam
ST,

Tools Required:
Rev. 0402 Inch-Pound Torgue Wrench with 9/16™ socket, Wrench|

TUse the wrench to remove the five 3/8™ bolts and the Tornado cover. Lay the cover down, element side-up.

Remove and discard the old element/pasket assembly.

Carefully place the element ‘zasket assembly over the flow screen in
the cover cavity with the 1/8” hole in the assembily over the L8
ouflet pin. Press the outer edze of the assembily down so that if lays
flat over the LE™ pin inte the cover cavity until it bottoms.

Only available through authorized
Swagelok sales and service representatives.
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Tornado Model 601 Element Replacement Kit Instructions

Element Kit Part #601-5TX

Do not press in the center of the assembly or element damage may
oceur. Carefully press the remaining outer edges of the assembly

and “inck” the assembly under the cover’s ledge mniil it bottoms.

The should be flat and free of wri creases.

Align the cover with the assembly installed over
the body and press the cover on the body to
complete the assembly installation.

--------------- 2, 10, or 25 Mesh
] Flow Scrasn

Support Screen l

COVER'S
LEDGE | Tofnaco
Cover

The originsl stainless steel bolts were Inbricated . If necessary, apply
@ small amount of mbe to the lower half of each bolf fo ensare they
are Inbricated. Remove any excess mbe from the bolis before
imstalling them.

Restore the samgple flow to the Tornado.

NOTE: The element/zasket assembly seal should be replaced each
time the Tornado is

Use the inch-pomnd torgue wrench with the 916" socket to tizhten
each bolf to 120in-Tbs. Tighten the bolfs in an aliernating pattern
umtil all bolts are torgqued to 120 in-Ths. If the Tornado does not

have a “Reorder Kit #° label, remove the protective backing from
one of the emclosed self- ive labels and place it on the Tornado.

Only available through authorized
Swagelok sales and service representatives.



Tornado Model 601 Element Replacement Kit Instructions
Element Kit Part #601-6XX

Bemove all somrces of zas and liguid pressure from the Tormado.

uuuuuuuuuuuu

Tornado Model 601 Flow Screen
Replacement Kit Instructions
Flow Sereen Kit Part # 601-6XX

Tools Required:
Ravisian 1000 Inch-Found Torgque Wrench with %/16™ socket, Wrench|

Remove the lement/zazket assembly.
Remove and discard Old Flow Sereen

20 Mo e e i i e

Carefully remove a new flow screen from one of the cear plastic
hags in the replacement kit.

Only available through authorized
Swagelok sales and service representatives.
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Tornado Model 601 Element Replacement Kit Instructions

Element Kit Part #601-6XX

Install the New Flow Screen into the lower cavity of the cover over
the support screen. Be sure the edges of the screen are pressed down
50 that no sharp edges are exposed. The New Flow Screen should
have a larzer micron size than the element assembly.

Replace the element/zaszket assembly with a new element/zasket
T A Beul t Kit Required

The original stainless steel bolts were Inbricated. If necessary, apply
a small amonnt of Inbe to the lower half of each bolt to emsure they
are lnbricated. Remove any excess Inbe from the baolts before

Use the inch-poumd torgue wrench with the 9716 socket to tighten
each bolf to 120in-Ths. Tighten the bolis in an altermating pattern
umtil all bolis are torgqued to 120 in-Ihs. If the Tornado does not
have a “Reorder Kit #° label, remove the protective backing from
one of the enclosed self-adhesive lahels and place it on the Tornado.

Restore the samgle flow to the Tornado.

NOTE: The élement/zgasket assembly seal should be replaced each
time the Tornado is d.

SEE OUR WEBSITE FOR OTHER FRODUCTS & LITERATURE
AVATLABLE FROM A+ CORPORATION

www.geniefilters.com

Moisture and Corvoslon Concrol Products - Reques Brechure B-MOC
Natural Gis Industry Produsts (ineluding 418 & Glysort) - Reques Brechure B-NG1

Analyrer Applieation Notes - Consult A+ Corporation techniesl suppeet Toe specific
applicaions

Series 10 s jenie Revquest 100
Serbes 200 (Liguid/Liguid) Genke - Reguest Brochisre B-200
Displage Sumple Pumg - Request Note and

148 Seriis M embira o Prodeis: ( Amibdent Alr FFil - Rfuast

Brochures B- 142 and B- 143

Only available through authorized
Swagelok sales and service representatives.



Tornado Model 602 Maintenance Instructions

Tornado Model 602
Maintenance Instructions

Manufacturing Contact Information
A+ Corporation, LLOC  Calf for expert product aqpplication assistance

41041 Black Bavow Ril, Phine; {225)=0bd=5295  Wiebalic: www.gendefblicrcom
Cinmzn Jes, LA TOTRY Fax:  (225)-044-7972  [-mail: salesia geaiefibersoom

Safety Warnings

(Y Faiture 1o abide by any of the safety wamngs below will result m release of fhod at full pipeline pressure and conlbd resull in

seryoUs injpury or death.
o Do mod sxceed oy eqiapoesil piescone fafiie

Tools Required
Foot- Pourmed Torque Wreench wath 4 okt Wiench

£2010 A+ Coportion, LLC. All nghts reerved.
SOC R0 5T InuMaintenanco 0409

Only available through authorized

Swagelok sales and service representatives.
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Tornado Model 602 Maintenance Instructions

§ o THHHGHE R 7
H | ?i’ggii £
HHUR Y
: R o
E HRAHAETE -
I T EI T =
}':Eg gz i’g S
: HEE 5 | B
il
BEl IS 5
t g
: :
7 =
. ;
L
I
EE
1

Only available through authorized
Swagelok sales and service representatives.

A Swagelok Pre-Engineered Subsystem Fast Loop Module



Tornado Model 602 Maintenance Instructions

Maintenance Instructions

L Remove all somces of pressure from the Tornade Use the wrench to remove the four 7/167 bolis and the Tomasdo cover
I Lay e oove down elemenl mde up
¥ Brmove and disenrd the 214 elemest mnd padee

et 4 PRemove a new el |emert and pashes from the replacrenent kit

W 3, Place the pew efzment in the cover cavify with the finer {umallest mmoron) screen facieg wp.  The element has a Teflon hinder to bold the

\ Dotz irmnpErbe cleie svembly bepriher The Tellon losle abo e s beep Be commemie et presaed m e cavly demg
installatioe

§,  The cripimal staiedesy steel bolts were lobncated. [ necestary; apply & small assount of hube 10 the lower half of each bolt to ennmre ey e

hebwirstedd. Remone pny reces lube from che balis hefore immnlling ibem Hald the eover werticalby ootk an leas rwen of the fonr bales innlled

i the palm of o hand. Install the oew gk over ke balit wo tiat o s agmam e opew element (Figare 1)

! Plare the conrr wnth fhe oew clone ol gasket oy (he bealy, ol mslall e eonstmmy taslls ot (be onoes U e nch-pramnl lmpe
wrench with the 587 socket to teghten each bolt 1o 50 Fr-Tbe. Tighten the bolty im s alternating pattern it all bolls e torqued 1o 30 Fi-
21

B Resioee the smeple flow iz che Tormadn
NOTE: The gasket chould be replaced each tzoe the Tomasds 802 i duassembled,

Swagelok sales and service representatives.

Only available through authorized
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Tornado Model 602 Maintenance Instructions

=
10RNAD

‘naa_ 602

F

An IS0 9001:2008 cervified comparmy

Model Numbering & Additional Part Numbers

Your model number is determined by your specific needs. Choose options below.

Element rating 05=05micron  2=2micron  10=10micron  25=25micron 50 = 50 micron

Kit quantity Blank = Kit of 5 1=Kitof1

Mounting bracket accessory Part # = 602-509-55 {sold separately)

How to build the model number:

[o2 J—[r—[ss] Loz [—[IrH—[]

Element rating \»
Element rating

(0.5 is pourous metal. All others ame screens.) 7
(0.5 is pourous metal. All others are screens.) Kit a:m_._av.

’§§R§§§E%§s§§§§&§§ . ks may be faciors.
&) Undess product will ship with our sta ds of construction stated in ?%%Sﬁg
Q?ggﬂi .Esgsigﬂg;gﬁggaggﬂa% It is the user's
responsibiity o specify the sealing materials and ofher mat ioin fior their

Genie® G.UT 5™ and Tomado™ are trad

How to build the replacement element kit number:

of A Corporation, LLC.
All E%i%rmmwﬁ& _uuﬂ_ua.a__nw heir respective owners,

Only available through authorized

Swagelok sales and service representatives.



Only available through authorized
Swagelok sales and service representatives.




Warranty Information

Swagelok products are backed by The Swagelok Limited
Lifetime Warranty. For a copy, visit swagelok.com or
contact your authorized Swagelok representative.

s miiy-available through authorized
P | %\}u\%cz\o\«
Swagelok sales and service representatives.
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