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SAFETY

IMPORTANT SAFETY INFORMATION
READ ALL INSTRUCTIONS

[f'l/ NOTES emphasize information and/or provide additional information to assist the user.

A CAUTION messages appear before procedures that could result in damage to equipment if not observed.

WARNING messages appear before procedures that could result in personal injury if not observed.

This manual is intended to be used as a basic installation, operation, and maintenance guide for the Welker® Manual Insertion Probe Instrument Regulator, IRM-4SS.
For further information and instructions, please refer to the Installation, Operation, and Maintenance (JOM)Manuals for each individual component A list of relevant
component|OM Manuals /s provided in the Appendix of this manual.

The information in this manual has been carefully checked for accuracy and is intended to be used as a guide for the installation, operation, and maintenance of the
Welker® equipment described in this manual. Correct installation, operation, and maintenarce, however, are the responsibility of the end user. Welker® reserves the
right to make changes to this manual and all products in order to improve performarice and reliability.

BEFORE YOU BEGIN

Read these instructions completely and carefully.
IMPORTANT - save these instructions for local inspectors’ use.

IMPORTANT - observe all governing codes and ordinances.

Note to Installer - Leave these instructions with the end user.

Note to End User - Keep these instructions for future reference.

Installation of this Manual Insertion Probe Instrument Regulator is of a mechanical nature.

Proper installation is the responsibility of the installer. Product failure due to improper installation is not covered under the warranty.
If you received a damaged Manual Insertion Probe Instrument Regulator, please contact a Welker® representative immediately.
Phone: 2814912331

Address: 13839 West Bellfort Street
Sugar Land, TX 77498-1671
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SECTION 1: PRODUCT INFORMATION

1.1 Introduction

We appreciate your business and your choice of Welker® products. The installation, operation, and maintenance liability for this
equipment becomes that of the purchaser at the time of receipt. Reading the applicable /nstallation, Operation, and Maintenance
(IOM) Manuals prior to installation and operation of this equipment is required for a full understanding of its application and
performance prior to use.*

If you have any questions, please call Welker® at 1.281.491.2331.

*The following procedures have been written for use with standard Welker® parts and equipment. Assemblies that have been modified might have additional
requirements and specifications that are not listed in this manual.

1.2 Product Description

The Welker® /RM-45S5 Manual Insertion Probe Instrument Regulator is designed to serve both as a probe and as a regulator that
provides an analyzer (i.e., chromatograph) with a sample stream at an output pressure adequate for downstream instrumentation.
The sample stream is regulated at the probe tip to minimize line pack and sample retention, allowing the regulated sample stream
to reach the analyzer faster. The IRM-4SS’s thermal fins mitigate the cooling brought on by the Joule-Thomson effect.

The IRM-4SS body houses the output adjustment and spring along with output port, gauge port, and safety relief port.

The unit should always be mounted to a full port pipeline isolation valve with a bore that exceeds the probe diameter.

The IRM-4SS Manual Insertion Probe Instrument Regulator MUST BE manually inserted and retracted with a pipeline pressure of less
than or equal to 450 psig (31 barg). After insertion is complete, operating pressure can then be increased to a maximum of 3600 psig

(248.2 barg).

Welker® might custom design the IRM-4SS to suit the particular application and specifications of each customer.
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1.3 Specifications

_—l/ The specifications listed in this section are generalized for this equipment. Welker® can modify the equipment according to your
Y company's needs. Please note that the specifications may vary depending on the customization of your equipment.

Table 1. Welker® IRD-4SSF Probe Instrument Regulator Specifications
Natural Gas and Other Gases and Liquids Compatible With the Materials of

Construction
316/316L Stainless Steel, PTFE, FKM
Others Available
Maximum Allowable Inlet Pressure 3600 psig @ -20 °F to 120 °F (248.2 barg @ -28.8 °C to 48.8 °C)
Manual Insertion Retraction; Up to 450 psig (37 barg) ONLY
Maximum Allowable Operating Pressure After Insertion, Operating Pressure Can Then Be Increased to a Maximum of
3600 psig (248.2 barg)
Sample Outlet: ¥2" FNPT

Products

Materials of Construction

Connection
Pipeline: %" or 1" NPT
0-25 psig (0-1.7 barg)
0-50 psig (0-3.4 bar
Output Range psig ( 9

20-100 psig (1.3-6.8 barg)
75-200 psig (5.1-13.7 barg)
18" (Standard)

Insertion Length
g Others Available in 1" Increments

Viscosity Range 0.009 cp to 2,000 cp @ 68 °F (20 °C)
Operation Diaphragm-Operated (Regulator)
Approximate Dimensions* X+Y(L)x3"(W)x4"(H)
Approximate Weight* 71b

Pre-Set Regulator
Pre-Set Relief Valve
Pressure Gauge
Relief Valve

Options

*These do not include optional items.
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1.4 Equipment Diagram

6

Figure 1: Welker® IRM-4SS Manual Insertion Probe Instrument Regulator Basic Diagram

IOM-089 | MODEL: IRM-4SS | REV.C

. No. | Description
@ 1 Jam Nut
‘ZI 2 Spring Range Disc
E 3 Spring
4 Diaphragm
EI 5 Body
{ZI 6 Base for Shaft
7 O-Ring
{EI 8 Lock Collar
@ 9 Wiper Ring
Izl 10 O-Ring
’ZI 11 Blowdown Port - Valve
IZ} 12 Bushing
n 13 Snap Ring
14 Thermal Fin / Poppet
—EI Assembly (See Figure 6)
,EI 15 Pipeline Connection
E 16 Lubricator Body
17 Shaft
18 Push Rod
IE 19 Backup Rings (Qty = 2)
E 20 Lockdown Collar
21 Lock Collar Pin
22 | O-Ring
23 Contact Rod
24 Bottom Spring Seat
25 Breather Hole
E EI 26 Top Spring Seat
27 Adjusting Screw
E
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SECTION 2: INSTALLATION & OPERATION

2.1 Before You Begin

’ might have occurred during shipment. Immediately contact a Welker® representative if you received a damaged IRM-4SS Manual

l/ After unpacking the Welker® IRM-4SS Manual Insertion Probe Instrument Regulator, check it for compliance and any damage that
Q Insertion Probe Instrument Regulator.

=/
4

When sealing fittings with PTFE tape, refer to the proper sealing instructions for the brand used.

_-l/ Welker® strongly recommends installing the IRM-4SS in a straight section of inlet pipeline before the flowing stream is subjected to
F’ turns that cause turbulence and can produce aerosols. Aerosols can contaminate the sample being taken.

Downstream relief is REQUIRED.

Recommended Tools

1 It would be advisable to have the following tools available for installation of the unit. However, the exact tools used might
vary depending on the model.
e 10" Adjustable Wrench
¢ Small Hex Key Set (Also Known as an Allen Wrench)
e Tubing
e Tubing Cutters

2.2 Important Information

1 ALWAYS depressurize the pipeline FIRST BEFORE installing or removing the probe.

2. Avoid slamming by operating the unit slowly and smoothly when inserting and retracting.

3. Avoid handling the probe roughly and DO NOT bend the probe shaft. The shaft has a polished surface that travels through
seals.

4, The most common reason for adjustable probe repair or replacement occurs when the pipeline isolation valve closes on

the probe while the probe is still inserted in the pipeline. Be mindful of probe location and do not close the pipeline
isolation valve on the probe when it is inserted in the pipeline.
5. The entire instrument should be treated with care.
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2.3 Preparing the IRM-4SS for Installation

1 If necessary, connect a gauge to the gauge port (Figure 2) on the regulator.

|4=_-'l/ Welker® can install a pressure gauge if requested at the time of the order.

2. Use a safe auxiliary gas supply to set the relief valve to the proper pressure. Refer to the /nstallation, Operation, and
Maintenance (IOM) Manualfor the relief valve for instructions on setting the relief.

A downstream relief is REQUIRED.

|f}l/ If a Welker® Relief Valve is used, Welker® can set the relief valve before shipment if requested at the time of the order.

w

If necessary, connect the relief valve to the relief port on the regulator.
4. Tube the relief valve to vent to a safely designated ventilation port.

Figure 2: IRM-4SS Port Diagram

LEFT SIDE VIEW,

No. | Description

1 Outlet Port, 14" FNPT
2 Valve Port, 14" FNPT
3 Gauge Port, 4" FNPT
4

Relief Port, 14" FNPT
(Shown as Welker® RV-1D)

FRONT VIEW,
ANGLED

IRM-4S5S <
MANUAL INSERTION il |+ .
PROBE INSTRUMENT
REGULATOR

8 IOM-089 | MODEL: IRM-4SS | REV.C | 13839 West Bellfort Street, Sugar Land, TX 77498-1671 welker.com Service Department: 281.491.2331


https://www.welker.com/

Determining Insertion Depth

5. Before installing the IRM-4SS, the distance the insertion shaft will need to travel inside the pipeline must be determined.
Measure the distance the insertion shaft must travel from the top of the pipeline isolation valve to the desired insertion
depth (e.g., the center one-third () of the pipeline) (Figure 3). This will be the shaft insertion length.

Figure 3: Determining the Insertion Depth
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6. Carefully pull up on the insertion shaft to ensure that it is fully retracted. The end of the insertion shaft should be flush with
or in close proximity to the bottom of the lower housing (Figure 1 and Figure 6).
7. Beginning at the top of the lockdown collar (i.e., not the lock collar), measure along the insertion shaft to the desired

insertion length. As necessary, use a felt tip pen to mark this point.

Positioning the Lockdown Collar

8. Remove the lockdown bolt from the top of the lockdown collar.

9. Loosen the cap screw on the side of the lockdown collar.

10. Carefully slide the lockdown collar along the insertion shaft to the desired insertion length, taking care not to scratch the
insertion shaft (Figure 4).

Figure 4: Positioning the Lockdown Collar - Before the Probe Is Inserted Into the Pipeline

b ;

Fully Lock collar
retracted tightened at
probe shaft desired

with insertion
loosened length.

lock collar. [—

Length required
for probe to
reach desired
insertion length.

] [ ]
11. Tighten the cap screw on the side of the lockdown collar to secure the lockdown collar to the insertion shaft at the marked

point (Figure 4).

|,f-'l/ This procedure ensures that the insertion length will be mechanically limited by the lockdown collar.
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2.4 Installing the IRM-4SS

12.

13.
14.
15.
16.

17.
18.

19.
20.

21,
22,

10

Ensure that the operating pressure of the pipeline does not exceed the maximum allowable operating pressure of the unit.
The pipeline MUST BE depressurized prior to installing and removing the unit.

For long probes installed horizontally, Welker® recommends field installation of bracing support for the outlet end of the probe to
A offset the cantilever effect and prevent bending of the shaft. Any bracing or support installed should NOT contact the insertion shaft,
because scratching or other damage to the shaft might lead to loss of integrity of the sealing surface.

|f'l/ Installation procedures apply to vertical and horizontal installation. Note that Welker® recommends vertical installation.

In order to depressurize the pipeline to 450 psig or lower for probe installation, ensure that all the appropriate pipeline
valves—including the pipeline isolation valve—are closed.

Install the probe assembly to the pipeline isolation valve.

Open the pipeline isolation valve.

Insert the probe by pushing directly down on the probe valve using both hands for stability.

Install the lockdown bolts. The insertion shaft will remain in the pipeline, held in place mechanically by the lockdown collar.

Figure 5: Locking the Lockdown Collar — After the Probe Is Inserted Into the Pipeline

&

Inserted
probe shaft
with lock
collar bolted
in place.

-

Length
required for
probe to reach
desired
insertion
length.

il
aliblas

Check for leaks and repair or replace as necessary.

Install customer-supplied %" tubing or other fittings to the outlet port on the IRM-4SS (Figure 2). Connect the tubing to the
inlet port of the instrument to receive the regulated product.

Close any valves connected to the IRM-4SS.

Loosen the regulator adjusting screw by turning it in a counterclockwise direction until there is no tension on the spring
(Figure 1 or Figure 7). You will note that the jam nut will rotate with the adjusting screw.

Open the appropriate pipeline valves to pressurize the pipeline.

Check for leaks and repair or replace as necessary.
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2.5 IRM-4SS Start-Up Procedure: Setting the Regulator

1 Ensure that the pipeline is pressurized. The pressure gauge on the IRM-4SS should read 0 (zero).
2. Turn the inlet supply to pressurize the regulator inlet.
3. To adjust compression on the spring, turn the adjusting screw clockwise (which increases outlet pressure) or
counterclockwise (which decreases outlet pressure) until the IRM-4SS pressure gauge reads the desired outlet pressure
(Figure 1and Figure 2).
4, While gripping the adjusting screw with an Allen wrench to keep the adjusting screw from rotating, tighten the jam nut to
secure the adjusting screw at the desired outlet pressure (Figure 1 and Figure 2).
When tightening the jam nut at this step, you MUST grip the adjusting screw with an Allen wrench to keep the adjusting screw from
rotating at the same time. This is to ensure that the compression on the spring remains the same, thus maintaining the desired
outlet pressure. This will also prevent overpressurization that causes a dangerous pressure spike.
Failing to do this is likely to result in equipment malfunction and could result in bodily injury.
5. The IRM-4SS is now operational. The pipeline can now be restored to full operating pressure (not to exceed the IRM-4SS's
maximum allowable operating pressure of 2,160 psig).
2.6 Retracting the Probe
1 Loosen the jam nut. You will note that the adjusting screw will rotate with the jam nut.
2. Turn the adjusting screw counterclockwise until there is no output from the regulator and therefore no compression on
the spring.
The pipeline MUST BE depressurized prior to installing and removing the unit.
3. Depressurize the pipeline to 450 psig or lower.
4. Disconnect any tubing from the probe assembly.
5. Ensure that the pipeline isolation valve is open.
6. Firmly grasp the probe valve.
7. Push down on the valve while loosening the lockdown bolts.
8. Slowly and carefully let the probe fully retract.
A Make certain that the probe is COMPLETELY retracted before proceeding.
9. Close the pipeline isolation valve.
|4?-'l/ If the probe is being withdrawn from the pipeline in order to run a pig, stop at step 9 of this section.
10. Remove the probe assembly from the pipeline isolation valve.
11. The probe assembly is now ready for maintenance or to be moved to another location.
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SECTION 3: MAINTENANCE

3.1 Before You Begin

1

Welker® recommends that the unit have standard yearly maintenance under normal operating conditions. In cases of
severe service, dirty conditions, excessive usage, or other unique applications that might lead to excess wear on the unit,
a more frequent maintenance schedule might be appropriate.

Prior to maintenance or disassembly of the unit, it is advisable to have a repair kit available for repairs to the system in case
of unexpected wear or faulty seals. A list of the seals, diaphragm, and poppet part numbers is included in Appendix B of
this manual.

reduce the risk of damage when positioning them on parts. Wipe excess lubricant from the seals, because it might adversely affect

D New seals supplied in spare parts kits should be lightly lubricated before being installed to ease the installation of the seals and
analytical instrument results.

l For sample-exposed seals, Welker® recommends non-hydrocarbon-based lubricants, such as Krytox@.
|=-' 4 For non-sample-exposed seals, Welker® recommends either non-hydrocarbon-based lubricants or silicone-based lubricants, such as
Z. Molykote® 111.

_—l/ After the seals are installed, the outer diameter of shafts and inner diameter of cylinders may be lubricated to allow smooth
Y ' transition of parts.

A Maintenance should ONLY be performed on the instrument regulator AFTER the regulator has been isolated from ALL pressure.

All maintenance and cleaning of the unit should be performed on a smooth, clean surface.
It would be advisable to have the following tools available for maintenance of the unit. However, the tools used will vary
depending on the probe model.
e 6" Adjustable Wrench
e 10" Adjustable Wrench
e 10" Channel Lock Pliers
Fine Grit Sandpaper
Flat Blade Screwdriver
Seal Pick or Small, Pointed Instrument
Small Hex Key Set (Also Known as an Allen Wrench)

3.2 Maintenance

w

12

Prior to maintenance, the IRM-4SS must be removed from the pipeline.

The pipeline MUST BE depressurized prior to installing and removing the unit.

Follow instructions in Section 2.5to retract the probe and remove the IRM-4SS from the pipeline.
Once the IRM-4SS is removed from the pipeline, ensure that all valves are closed.
Disconnect the customer-supplied tubing or other fittings from the outlet port on the IRM-4SS (Figure 2).
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Lower Housing Maintenance

Figure 6: IRM-4SS Lower Housing Diagram

No. | Description

El 1 4—@ 1 Push Rod

2 O-Ring
E s 3 Thermal Fins
— K 4 Seat
‘ 5 Poppet
6 Spring
7 Seat Retainer
IRM-455: LOWER HOUSING 8 Snap Ring
9 Bushing
10 | Lubricator Body

1 Spiral Rings (Qty = 2)
12 Wiper Ring

13 Lockdown Collar

14 O-Ring

15 Valve : Blowdown Port

16 Pipeline Connection

IRM-4SS:
THERMAL FIN /
POPPET

ASSEMBLY I N
| . .

Thermal Fin / Poppet Assembly Maintenance

4.

5.

~

10.
11.
12.

13

While holding the thermal fin subassembly with a crescent wrench, use a second crescent wrench to unscrew the seat
retainer.

Remove the spring and poppet.

Examine the seating face of the poppet for scratches or damage. Replace as necessary.

A Debris or scratches on the poppet will prevent positive shutoff of the regulator.

Use a small, pointed instrument (such as a seal pick) to carefully remove the seat from the thermal fin subassembly.
Inspect the seat for debris or scratches. Replace as necessary.

A Debris or scratches on the seat will prevent positive shutoff of the regulator.

Install the seat to the thermal fin subassembly.

Guide the poppet into the seat.

Return the spring to the poppet.

Return the seat retainer to the thermal fin subassembly and tighten firmly.
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Lubricator Body Maintenance

13.

14.

15.

16.
17.
18.
19.
20.
21,
22.
23.
24,

25.

14

Carefully slide the insertion shaft from the base of the regulator assembly. Be careful not to scratch or bend the insertion
shaft. The contact rod and push rod should easily slide out. As necessary, gently tilt the unit back and forth until both pieces
slide out, taking care not to misplace the small contact rod.

If the small contact rod is misplaced, a replacement contact rod is required. Contact Welker® for a replacement contact rod. Note that
the replacement contact rod might require field modification so that it extends approximately %" from the regulator body to contact

A the diaphragm. If field modification is performed, the edges of the contact rod should be smoothed using a file or sandpaper. The
trimmer and smoothed end of the replacement contact rod should be placed into the push rod during reassembly.

Closely inspect the polished outer diameter of the insertion shaft. Scratches or pits might cause the seals to leak. If scratches
or pits are present, the unit might need to be repaired or replaced. Contact Welker® for service options.

Closely inspect the push rod for scratches or damage. Scratches or pits might cause leaking. If scratches or pits are present,
the unit might need to be repaired or replaced. Contact Welker® for service options.

Remove the lubricator body from the regulator subassembly. Set the regulator subassembly aside.

Use a seal pick to remove the wiper ring at the top of the lubricator body.

Use a seal pick to remove and replace the O-ring and the two spiral backup rings on either side of it.

Replace the wiper ring at the top of the lubricator body.

Use a seal pick to remove and replace the snap ring on the bushing at the bottom of the lubricator body.

Reinstall the lubricator body to the regulator subassembly and tighten firmly.

Use a seal pick to remove and replace the O-ring just above the thermal fins.

Reattach the thermal fin subassembly to the insertion shaft. Tighten firmly.

Carefully slide the push rod into the insertion shaft until it slips onto the poppet (Figure 6).

The push rod should fit easily over the thermal fin subassembly poppet and should not stack on top of it. If the rod is stacked on top
of the poppet, the IRM-4SS will not be able to be reassembled correctly.

Reattach the insertion shaft / thermal fin subassembly to the lubricator body / regulator subassembly, observing the
caution note above.
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u

26.

27.
28.

e

r Housing Maintenance

A Maintenance should ONLY be performed on the instrument regulator AFTER the regulator has been isolated from ALL pressure.

Loosen the jam nut on the adjusting screw (Figure 1 or Figure 3. You will note that the adjusting screw will rotate along

with the jam nut.

Loosen the adjusting screw until it relieves all compression on the spring (Figure 1 or Figure 3).
As necessary, perform maintenance on the relief valve. Refer to the /nstallation, Operation, and Maintenance (IOM) Manual

for the relief valve for maintenance instructions.

Diaphragm Assembly Maintenance

29.
30.
31
32.
33.
34.
35.
36.
37.

15

Figure 7: IRM-4SS Upper Housing Assembly Diagram

z
o

Description

Adjusting Screw

Jam Nut

Spring Housing

Top Spring Guide

Spring

Bottom Spring Guide

Contact Rod

Body

v|lo|N|jlo|n|[srlwn]|=

Base for Shaft

Lock Collar

Lock Collar Pin

O-Ring

Push Rod

O-Ring

Diaphragm

Breather Hole

Spring Range Disc

Unscrew the spring housing from the regulator body.
Remove the top spring guide and the spring.

Remove the bottom spring guide.

Remove the diaphragm assembly.

Inspect the diaphragm for wear. Replace as necessary.

Place the diaphragm assembly on the top of the regulator body with the bottom spring guide facing up.
Place the spring on the diaphragm assembly. Ensure that the spring is sitting on the bottom spring guide.

Return the top spring guide to the top of the spring.
Install the spring housing to the regulator body. HAND-TIGHTEN ONLY.

A When reassembling the upper housing, HAND-TIGHTEN ONLY.
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Base Maintenance

38. Remove the regulator subassembly from the base (Figure 1) and set the regulator subassembly aside.

39. Remove the base from the insertion shaft.

40. Replace the O-rings on the base (Figure 1).

41. Reinstall the base to the regulator subassembly, taking care to align the small contact rod appropriately with the push rod
(Figure 1). Tighten firmly.

Final Steps

42. During the prior maintenance steps, the IRM-4SS was being disassembled, then reassembled. By this point in the
maintenance process, the entire IRM-4SS should already be reassembled.

43. If the IRM-4SS is indeed fully reassembled, the IRM-4SS is ready for reinstallation. See Section 2.3, Preparing the IRM-45S for
Installation, for instructions on preparing and installing the IRM-4SS,

44, If the IRM-4SS is not fully reassembled, return to the section with the appropriate reassembly steps and follow them. Once
the IRM-4SS is fully reassembled, it is ready for reinstallation. Begin at Section 2.3, Preparing the IRM-4SS for Installation,
for instructions on preparing and installing the IRM-4SS.
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APPENDIX A: REFERENCED OR ATTACHED DOCUMENTS

Welker® /nstallation, Operation, and Maintenance (IOM) Manuals suggested for reference or for use with this unit:

e |OM-260: Welker® RV-110A Relief Valve

e |OM-263: Welker® RV-1 Relief Valve

e |OM-264: Welker® RV-2 Relief Valve

e |OM-265: Welker® RV-2CP Relief Valve

e |OM-266: Welker® RV-3 Relief Valve

e |OM-270: Welker® NV-1 Instrument Valve
e |OM-271: Welker® NV-2 Instrument Valve

Other /nstallation, Operation, and Maintenance (IOM) Manuals suggested for reference or for use with this unit:
e Generant Series VRV Vent Relief Valve (Welker® IOM-V175)
e Swagelok® O, 1, 18, 20, and 26 Series Integral-Bonnet Needle Valves (Welker® IOM-V136)
o Swagelok@ R Series Proportional Relief Valves (Welker® IOM-V086)
o  WIKA Type 232.53 and Type 233.53 Bourdon Tube Pressure Gauges (Welker® IOM-V171)

Welker® drawings and schematics suggested for reference or for use with this unit;

e Assembly Drawing: AD778BS.2 (Welker® IRM-4SS Manual Insertion Probe Instrument Regulator)
e Assembly Drawing: AD778BS.4 (Welker® IRM-4SS Manual Insertion Probe Instrument Regulator)
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APPENDIX B: MAINTENANCE PARTS

The following are the Welker® part numbers for use in ordering when conducting maintenance on the IRM-4SS:

Part Number

Part Name

Figure Reference(s)

BU110SP Spiral Backup Ring (Qty = 2) Figure 1, Figure 6
IR1204SUL Poppet, Sulfinert Figure 6
IRDS1000[] IRD-IT Seat Figure 6
MDO006SUL Diaphragm Assembly Figure 1, Figure 7

RR0O29IX Snap Ring Figure 1, Figure 6

V070007 O-Ring, FKM Figure 6

V070012 O-Ring, FKM Figure 1, Figure 7

V070013 O-Ring, FKM Figure 1, Figure 7

V070110 O-Ring, FKM Figure 1, Figure 6
WP00600 Wiper Ring Figure 1, Figure 6

Please note that the part numbers for your particular unit might differ because Welker® might custom design the IRM-4SS to suit

the particular application and specifications of each customer.
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