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Read this entire manual and all other publications pertaining to the work to be
performed before installing, operating, or servicing this equipment.

Practice all plant and safety instructions and precautions.
General

Precautions Failure to follow instructions can cause personal injury and/or property damage.
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The latest version of most publications is available on the Woodward website.
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Revisions
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the product warranty thereby excluding warranty coverage for any resulting
damage, and (ii) invalidate product certifications or listings.

f Any unauthorized modifications to or use of this equipment outside its specified
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service representative to get the latest copy.

Revisions— A bold, black line alongside the text identifies changes in this publication since the
last revision.

Woodward reserves the right to update any portion of this publication at any time. Information provided by Woodward is
believed to be correct and reliable. However, no responsibility is assumed by Woodward unless otherwise expressly
undertaken.
Application Note 51417
Copyright © Woodward, Inc. 2011 - 2024
All Rights Reserved


https://www.woodward.com/support/industrial-support/
https://www.woodward.com/support/industrial-support/

Released

Application Note 51417 DLE Metering Skid GS6 Valve Replacement Guide
Contents
|
VVARNINGS AND NOTICES .uuituiiitiiitiitt ittt eette et ettt e st e e et s et e aa s st esa s st eaa s st e sneeanesaneesnseansstnsssnesrnns 3
ELECTROSTATIC DISCHARGE AWARENESS ...uiutuititittt et ta et e e ta e e e e et ta e ettt rerereneaenens 4
CHAPTER 1. GENERAL INFORMATION .. ettt et ettt e e e e e e e e e e e e e e e e e e e e enaeen 5
L1010 18 Te3 1 o] o FOU T 5
CHAPTER 2. GS6 GAS VALVE REMOVAL ...t e 6
EXAMPIE GSB DLE SKiQ ........uuiiiiiiiiiiiiiiiiii et e e e e e s e s e e e e e e s et e e e e e e e e snnntaraeeeeeessannnreanneeaeas 6
(Ofo) oo 0T a2 F=T LT 01 {000 0= L 0] o 7
GS6 Electrical REMOVAl INSITUCTIONS ......u.iiiei ittt et e e et e e e et e e e s et e eeesaa e e s et e s e eaba e ssaaneeseras 8
GS6 Mechanical REMOVAl INSIIUCTIONS ......c.uuiiiieii ettt e e e e et e e st e s e et s e e ssaeeesstaesenannaeees 11
CHAPTER 3. GS6 GAS VALVE INSTALLATION ..ttt et ettt e e e e e e e e e e e e e e e e enanen 13
GS6 Mechanical INStallation INSITUCTIONS ........iiieei et e e e e st e e e e e e s ea e e s st e e esaaneens 13
[ TSSO 0] o (o [ 11 13
S8 WV INIg ettt ————— 15
GS6 Conduit Barrier INSTAIALION .......cooueeiiiii e e e e e e e e s et e s e e aba s e s ssaaeessbaeesensaneees 17
CHAPTER 4. PRODUCT SUPPORT AND SERVICE OPTIONS .. .uieititteeeee et e e eeeeeeaeaeananeaannenen 20
e oTo [0e1 SRSTN] o] oTo] A @] o] 1 o] o - ST PP OPPPP 20
e ol [0 SRST=T AV (oT R @] i o] - T PP U PP PPPPP 20
Returning EQUIPMENT fOr REPAIN .......eiiiiiiiieiiiiie ettt e e e e e s b e e e e 21
REPIACEMENT PAITS....cc i tiiiii ittt et e s o b bt e e e a b bt e e s e bb et e s aabbe e e e anb e e e e annbeeeeeneee 22
L Lo LTSI 1T TS = V7o =S 22
Contacting Woodward’s Support Organization ...............eeeeeiiiiiiiiiiiie et e e e srrree e e e e e 22
B 1o gL LLo= L AT oY 1S = L o = 23
APPENDIX A. CONDUIT STOPPER BOX ASSEMBLY INSTRUCTIONS ...eucuininieieeeieeeeeaeen e eeeeaeneaeenananns 24
SV ST (0] Nl S 0] = 2P 26

Woodward 1



Released

Application Note 51417 DLE Metering Skid GS6 Valve Replacement Guide

Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 2-5.
Figure 2-6.
Figure 2-7.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.
Figure 3-6.
Figure 3-7.
Figure 3-8.

lllustrations and Tables
]

EXAMPIE GSB SKI ....uuvviieiieiee i iie e e e s sttt e e e e s s st e e e e e e s e s st e e e e e e e s satn e e e e aeeeesanrnrrrreaaeeeaanns 6
Conduit Barrier ASSEMDIY ......cciii i e e a e e aaan 7
GSB ACCESS COVE ..eiiiiiiiieieieie ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt ettt et et et et et e e e e e e e e e eeeeeeeeees 8
GS6 Terminal BIOCK CONNECHIONS........uuiiiiiiiiiie ittt sttt sttt e e s b e e e nnaneeesnnneeeas 9
GS6 Conduit Barrier REMOVEAL ........ccoiiuuiiiiiiiiiie ittt sttt e e s e e e s nnaneeesnnneeeas 9
GS6 CabliNng REMOVE..........oiiiiiiiiieieet ettt n e e e e 10
GS6 Mechanical INSLAllAtioN ............uuuieiiieii e e eeee e e 11
Liquid Tight Fitting INSTAIALION .......ccoueiiiiiiiei e 14
Tefzel Grounding Wiring INSAlAtioN...........ccoiiiiiiiiii e 14
TefZEl GrOUNING LUQ «.. ettt et e et e e et e e e e aabb e e e e snbne e e e abreeeeaa 15
CRS oY T g oo [N = o PP P TP PP PTPPPN 15
GS6 Analog/Drain WirNG PrepP.....cuuieeeie et e e st e e e e e s st e e e e e e s e annranneeeee s 16
GS6 Twisted Pair and Final WiIriNG Prep.........uuuiiiie it e e e e snene e e e e s e snnanaeeeae s 16
Running Cable through Conduit ... 17
(0] oo (]I 2= T 1= SR PO P PP PPP TP 17

Figure 3-9. Conduit Barrier LOCALIONS .........uuuuuiuiiiiieiiietiiereieierererarernrernrererererererereerarererererareerarearrn. 18
Figure 3-10. Plastic Shipping PIUg LOCALION .......coouuiiiiiiiiiie ittt 19
Table 2-1. TOOIS AN PArtS LISt ........uuiiieeiiiiiiiiiiiie et e e e e e s st r e e e e e s snbereeeeeeesessnnsnsaeeeeeeeeannns 7

Woodward



Application Note 51417

Released

DLE Metering Skid GS6 Valve Replacement Guide

Important Definitions

Warnings and Notices

safety messages that follow this symbol to avoid possible injury or death.

f This is the safety alert symbol used to alert you to potential personal injury hazards. Obey all

o DANGER - Indicates a hazardous situation, which if not avoided, will result in death or serious injury.
¢  WARNING - Indicates a hazardous situation, which if not avoided, could result in death or serious

injury.

. CAUTION - Indicates a hazardous situation, which if not avoided, could result in minor or moderate

injury.

e NOTICE - Indicates a hazard that could result in property damage only (including damage to the

control).

e IMPORTANT - Designates an operating tip or maintenance suggestion.

Overspeed /
Overtemperature /
Overpressure

The engine, turbine, or other type of prime mover should be
equipped with an overspeed shutdown device to protect against
runaway or damage to the prime mover with possible personal injury,
loss of life, or property damage.

The overspeed shutdown device must be totally independent of the
prime mover control system. An overtemperature or overpressure
shutdown device may also be needed for safety, as appropriate.

Personal Protective
Equipment

The products described in this publication may present risks that
could lead to personal injury, loss of life, or property damage.
Always wear the appropriate personal protective equipment (PPE) for
the job at hand. Equipment that should be considered includes but is
not limited to:

Eye Protection

Hearing Protection

Hard Hat

Gloves

Safety Boots

Respirator

Always read the proper Material Safety Data Sheet (MSDS) for any
working fluid(s) and comply with recommended safety equipment.

Start-up

Be prepared to make an emergency shutdown when starting the
engine, turbine, or other type of prime mover, to protect against
runaway or overspeed with possible personal injury, loss of life, or
property damage.

Woodward
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Electrostatic Discharge Awareness

Electronic controls contain static-sensitive parts. Observe the
NOT’CE following precautions to prevent damage to these parts:
e Discharge body static before handling the control (with power to
Electrostatic the control turned off, contact a grounded surface and maintain
Precautions cont.act while handling the control). . .
e Avoid all plastic, vinyl, and Styrofoam (except antistatic
versions) around printed circuit boards.
e Do not touch the components or conductors on a printed circuit

board with your hands or with conductive devices.

To prevent damage to electronic components caused by improper
handling, read and observe the precautions in Woodward manual

82715, Guide for Handling and Protection of Electronic Controls,

Printed Circuit Boards, and Modules.

Follow these precautions when working with or near the control.

1. Avoid the build-up of static electricity on your body by not wearing clothing made of synthetic
materials. Wear cotton or cotton-blend materials as much as possible because these do not store
static electric charges as much as synthetics.

2. Do not remove the printed circuit board (PCB) from the control cabinet unless absolutely necessary.
If you must remove the PCB from the control cabinet, follow these precautions:

e Do not touch any part of the PCB except the edges.

e Do not touch the electrical conductors, the connectors, or the components with conductive
devices or with your hands.

e When replacing a PCB, keep the new PCB in the plastic antistatic protective bag it comes in
until you are ready to install it. Immediately after removing the old PCB from the control cabinet,
place it in the antistatic protective bag.

External wiring connections for reverse-acting controls are identical
IMPORTANT to those for direct-acting controls.

Woodward 4
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Chapter 1.

General Information
]

Introduction
Woodward GS6 Gas Metering Valves installed on Woodward DLE Fuel Skids may be replaced in the
field. Special care must be taken to ensure that the valve or skid is not damaged during the valve
replacement. This guide serves to help an operator through the process of replacing the GS6 valve.

This guide is not intended to replace any site specific instructions or safety procedures.

All work should be carried out under safe conditions. Be sure gas is
not present and the environment is safe to work on electrical
components. Ensure all power is removed from the fuel skid and
surrounding equipment.

EXPLOSION HAZARD—Do not remove covers or connect/disconnect
electrical connections unless power has been switched off and the
area is known to be non-hazardous.

Refer to Woodward GS6 Fuel Valve manual 26513 prior to performing
work.

Woodward 5
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Chapter 2.
GS6 Gas Valve Removal

Example GS6 DLE Skid

Figure 2-1. Example GS6 Skid

The GS6 Gas Valve location in the skid is shown in Figure 2-1. Actual skid configuration may vary. If
multiple valves are going to be replaced, it is recommended to perform this procedure on one valve at a
time.

Woodward 6
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Conduit Barrier Information

Some skid models use conduit barriers for the electrical entry into the GS6 Gas Valves. This conduit
barrier is required to maintain the hazardous locations certification of the valve and assembly. Special
care must be taken when working with the conduit barrier. Damage to the internal wiring may result with
improper removal.

Take special care when working with the conduit barrier. Read all
NOTICE instructions prior to uninstalling the barrier for GS6 valve removal.

The following figure shows the parts of the conduit barrier.

pr—

Conduit Connection Sealing Compound / \
Entry NPT Threads
Body

Figure 2-2. Conduit Barrier Assembly
Table 2-1. Tools and Parts List

Required Tools:

Channel Locks

Wire Cutters

Needle Nose Pliers

Phillips and Flat Head Screwdrivers
1-1/4” Box End Combo Wrench

Wrenches Torque Wrench (capable of 122 N-m / 90 Ib-ft)
3/8” Hex Wrench

Lifting Straps

Kit Components:

Component Qty
ATEX 3/4" NPT NP Plug EX 'e' lea
1.5" SAE Code 61 Flange O-ring, Viton, Size 225 2ea
TEW&C 14AWG, 2 CONDUCTOR 45 ft
TEW&C 22AWG, 8 CONDUCTOR 15t
Conduit Seal Fitting & Compound lea
90° 3/4" Liquidtite Conduit Fitting with Ground 2ea
45° 3/4" Liquidtite Conduit Fitting with Ground 2ea
l %" Heavy Duty Flex Conduit 15 ft
3/4" Stahl Series 8166/11 Conduit Hub, Solid Zinc lea
3/32” Flex Tubing 4 ft
1/4” Flex Tubing 4 ft
1/2” Flex Tubing 4 ft
Wire Label 40 ea
Tefzel Cable Ties - 14 inch 5ea
Tefzel Cable Ties - 7 inch 15 ea
Grounding Wire 15 ft
GS6 Valve Replacement Guide lea

Woodward 7
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GS6 Electrical Removal Instructions

1. Disconnect power to the DLE Fuel Skid.
2.  Remove the threaded access cover from the GS6 valve to be replaced.

NOTICE

Take special care to remove or back-off the recessed set screw on
the outside edge of the access cover. Valve damage can occur if this
set screw isn’t disengaged before rotated cover.

EXTERNAL EARTH
/ CROND COWECTION

THREADED ACCESS COVER
ACCESS 70 ELECTRICAL
TERMINAL STR[P

TORGUE TO 35 FT-LES

\ M3 X 05 (METRIC) SOC SET SCREW.

TAMPERPRODF LOCK FOR ACCES COVER

Figure 2-3. GS6 Access Cover

3. Disconnect all wiring terminations from the GS6 connection terminal block (color-orange).

NOTICE

Take special care not to damage the GS6 terminal block connections.
The terminals are spring loaded. Use a small screwdriver to apply the
small force necessary to remove the connections.

Woodward
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4. Disconnect the green/yellow safety wire connected to the grounding lug inside the electronics
enclosure. Also remove the external ground connection from the GS6 valve.

Internal
Grounding Lug

Figure 2-4. GS6 Terminal Block Connections

5.  Remove the conduit barrier union. Take special care to ensure the proper connection is taken apart.
See the figure below for information. The barrier uses a fine thread, so it will take some time to

unscrew completely.

Use special care not to twist the wires inside the conduit when
NOTICE unscrewing the conduit from the housing. Excessive twisting will
cause internal damage to the conductors. It is recommended to fully

extend the conduit when unscrewing it to allow the wires to move
more freely within the conduit.

Do not rotate this section.
Rotation may cause wire

Hold this fitting so it Unscrew this connection
does not move point.

-

P

Figure 2-5. GS6 Conduit Barrier Removal

Woodward
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6. Tape wiring and cables inside the GS6 electronics enclosure so that they won’t be damaged during
removal.

Take special care to protect the loose cabling, wiring, and potting.
NOTICE These can be easily damaged.

7. Pull the conduit and cabling away from the valve. Take care to ensure the cables are not damaged.
Once the cabling is pulled free from the valve, you will be able to see the conduit barrier potting.
8. Remove the conduit barrier fitting that remains inside the valve and retain.

B o Poting

Remove remaining fitting

Figure 2-6. GS6 Cabling Removed

9. Replace the GS6 access cover that was previously removed. The access cover should be re-
installed and torqued to 26 N-m (35 Ib-ft). Also screw in the access cover set screw until a slight
resistance is felt. This will prevent the access cover from vibrating loose in certain environments.

Occasionally a wire might show signs of apparent damage. It is
NOTICE important to note that for fuel skid wiring, the black coating is
cosmetic and is used to accommodate the printing of the conductor
number. If the coating cracks or peels slightly, it will not affect the
functionality of the cable or the integrity of the conductor’s

insulation.

10. Disconnect the terminal block connections inside TB100B. Consult the DLE skid wiring diagram for
the correct terminal blocks to disconnect.

11. Remove any tie wraps retaining the GS6 wires inside TB-100B.

12. Remove the conduit fitting nut from the TB100B junction box hub. The GS6 wiring can now be
removed from the junction box by pulling on the wire where the conduit nut was removed. The
conduit and fittings can either be kept in place or replaced with the new conduit and fittings in the
replacement kit.

Woodward 10
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GS6 Mechanical Removal Instructions

£ v : Pressure Sensor
Valve TAG ; Tubing Bracket

»2

L L 2

SAE Flange Bolts

Pipe Clamp

OBVD

A - . ﬁ

g
e

Figure 2-7. GS6 Mechanical Installation

The GS6 Gas Valve weighs 20.4 kg (45.0 Ib). In order to prevent
injury, use a lifting strap when handling the GS6 valve. Do not lift or

handle the GS6 valve by any conduit or cable.

1. Disconnect the overboard vent drain tubing (OBVD). Remove the fitting that remains in the GS6
OBVD port, and save with the tubing for re-use.

2. Loosen, but do not remove the discharge pipe clamps. This will allow the valve to pull free of the
piping.

3. Remove the bolts attaching the GS6 side mounting to the frame. Some skids do not have these
mounting bolts.

Woodward 11
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4. Disconnect the pressure sensor tubing bracket if attached to the GS6. Label each connection prior to
removal.

5. Disconnect the GS6 SAE flange bolts (4 per side). Take care to ensure the flange O-rings are not
damaged during valve removal.

If O-rings are damaged during valve replacement, Woodward can
NOT’CE provide new ones. These are Viton size 225, Woodward part number

1355-423.

6. Retain the valve tag and install on the replacement GS6 valve.
7. Carefully package the GS6 Gas valve for return to Woodward. Be sure to install shipping covers and
plugs on all open ports and flanges.

Take special care when packaging the GS6 valve for shipment to
NOT’CE Woodward. Install shipping covers and plugs on all open ports and

flanges.

Woodward 12
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1.

Chapter 3.

GS6 Gas Valve Installation
]

GS6 Mechanical Installation Instructions

Inspect the GS6 SAE Flange O-rings for any cracks, pinches, or wear. Replace if necessary.

The GS6 Gas Valve weighs 20.4 kg (45.0 Ib). In order to prevent
injury, use a lifting strap when handling the GS6 valve. Do not lift or

handle the GS6 valve by any conduit or cable.

ahrwn

o

Carefully support and lower the replacement GS6 valve into the open piping on the skid.

Install GS6 SAE flange bolts (4 per side), and torque to (28 to 33) N-m / (21 to 24) Ib-ft.

Reconnect the pressure sensor tubing bracket if attached to the GS6.

Reconnect any pressure sensor tubing that had to be removed. Take care to ensure the routing
matches the skid P&ID.

Side-mounting bolts should not be used with the replacement GS6 valve. These bolts could possibly
create a 3-point load on the valve that can cause internal damage or binding to the valve. This
support is not required, as the piping and mounting is designed to handle the valve loads. The skid
was custom-fit with the original GS6 valves to use the side mounting.

Re-tighten the discharge pipe clamps. These should be snug around the pipe work.

Reconnect the overboard vent drain tubing (OBVD) to the replacement GS6 valve.

Flex Conduit

Since it is easier to cut the conduit based on the exact need of the
NOT’CE terminations, the flex conduit and cables have been supplied un-cut.

It may be necessary for field installers to change the lengths of the

cable slightly in order to adapt to the current site conditions. The

of the field installer in order to complete this task in the best way
possible to meet the intention of this reinstallation.

lengths and route of the re-installed conduit/cable is at the discretion

It is strongly recommended that only a competent person, well

NOT’CE versed in the installation of electrical systems, shall install any of the
required electrical devices or wiring runs. All conduit and wiring
shall be installed per the Woodward Control Wiring Diagram.

=

The Woodward GS6 replacement kit provides all components needed to replace the conduit, fittings,
and barrier glands if desired. The original conduit can also be re-used if it was not damaged during
removal of the valve.

Determine the length of flex conduit:

a. Measure the required distance of route needed to run flex conduit from the PT Box to the gland
plate on the TB100 B junction box. When measuring length of flex conduit, be sure that there is
enough slack so as not to put tension on the run, and that the conduit does not lie on the ground
or interfere with other applications. If desired, the new conduit can be cut to the same length as
the original conduit.

b. Cut the flex conduit supplied with this kit to specific length.

Woodward 13
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3. Install Liquid Tight conduit fittings (see Figure 3-1).

1. Slide nut over conduit. 4. Slide the conduit assembly
inside body.

2. Slide compression ring 5. Slide compression nut and
over conduit. ring toward the connector.

i,

3. Thread ferrule inside 6. Tighten the nut.
the conduit.

Figure 3-1. Liquid Tight Fitting Installation

4. After installing the fittings, remove the stainless steel conduit tags from the previously installed
conduit runs and replace them on the new conduit.
5. Install green/yellow ground wire:
a. Measure a length of green/yellow Tefzel grounding wire supplied with this kit, to the same
length as the required flex conduit.
b. Run the wire along the flex conduit and fasten with supplied Tefzel cable ties (see figures
below).

Figure 3-2. Tefzel Grounding Wiring Installation

Woodward 14
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Figure 3-3. Tefzel Grounding Lug

GS6 Wiring

1. Measure the required length of cable using the flex conduit previously cut. A 45 cm (18 inch) lead of
cable is needed on the GS6 valve side, and a 90 cm (3 foot) lead is needed on the junction box side

2. Cut the cable to the preferred length.

3.  Strip the metal sheath off the cables.

4. Strip back the black sheath 45 cm (18 inches) on the valve side and 90 cm (3 feet) on the junction
box side. Carefully remove all foil and plastic wrap from all internal wires (refer to figure below).

Figure 3-4. GS6 Wiring Prep

5. All unprotected analog/drain wires must be protected with 3/32” flex tubing shrink wrap (provided in
kit). The 3/32” flex tubing should be installed the entire length of the exposed wire.

6. Each pair with its shield should be isolated using the 1/4” flex tubing shrink wrap (provided in kit).
This should be installed from the end of the black sheath to between 40 to 50 mm (1.5 to 2 inches)
up the exposed cable.

7. Once all analog wires have been protected and the pairs have been separated, 1/2“ flex tubing
shrink wrap (provided in kit) should be used to cover 25 mm (1 inch) below the exposed wire to 75
mm (3 inches) above the exposed wire. The 3/32” flex tubing of the pairs should be completely
covered, or barely exposed (see figures below).

Woodward 15
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Figure 3-6. GS6 Twisted Pair and Final Wiring Prep

8. Using electrical tape, secure the end of each side of the cable.

Woodward 16
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9. Thread the cable through the conduit. Ensure that the specified length of 45 cm (18 inches) is on the
valve side with the 90-degree fitting, and the 90 cm (3 feet) are on the junction box side with the 45-
degree fitting.

Figure 3-7. Running Cable through Conduit

GS6 Conduit Barrier Installation

Please refer to the manufacturer’s installation instructions in the
NO TICE appendix. After the sealing compound has cured, do not remove the

conduit barriers or attempt to decouple the conduit barrier union.

1. Separate the union and entry body halves of the conduit barrier.

2. Install the union assembly onto the flex conduit via the %” female NPT bushing threads.

3. Measure at least 30 cm (12 inches) of wire past the union body, to allow for enough length to reach
the wire terminals.

5=

Attach conduit bushing HE -
and conduit

Entry Body NPT Threads

Figure 3-8. Conduit Barrier

Woodward 17
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4. Insert the provided cotton filling into the union ferrule, ensuring an even distribution along the wires
and feral wall. Be sure to pack evenly and thoroughly, as this barrier will prevent the T2000
compound from seeping further into the union body.

5. Install the entry body onto the union with seven full turns.

6. After checking that the T2000 compound has not passed its “Use By” date, remove the cap and
assemble the applicator nozzle.

7. Prime the nozzle by pushing the plunger and dispensing a small amount of compound.

Be sure to wear gloves when handling the compound.
AN\ CAUTION

Failure to prime the nozzle can lead to adverse effects in how the
NOTICE compound cures.

I 8. While holding the conduit gland assembly concentrically, splay the wires.
9. Apply the T2000 compound:
a. Starting at the middle, inject the compound between the wires approximately halfway up the
internal bore
b. Re-straighten the wires and bundle the wires together with electrical tape about 30 cm (12
inches) from the entry body for easier workability.
c. Resume applying the compound around the outer wires until the level is just below the entry
body face.

10. Clean any excess compound if slight spillage or overfilling occurred prior to the compound curing.
The T2000 compound takes ~60 minutes at 23 °C (68 °F) to cure, becoming hard and no longer
tacky.

11. Install the male NPT threaded entry body into the GS6 housing.

a. Route the wires into the GS6 housing via the wire port and verify enough wire length remains
for each lead to terminate at their respective connections.
b. Thread the entry body into the GS6 wire port until hand tight. Tighten with a torque wrench to
5nm.
I 12. Connect the union body to the entry body, engaging the union nut along the entry body threads until
hand tight. Tighten with a wrench until snug, approximately % a turn. Do not over-tighten.

Figure 3-9. Conduit Barrier Locations

Woodward 18
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Do not attempt to decouple the union. Damage to the compound or
wires can result in a compromise of the protective flame path that the
compound provides.

Do not attempt to rotate the sealing device. Damage to the wires can
NOTICE result in loss of component functionality.

13. Reconnect all wiring inside the GS6 electronics enclosure, including the yellow/green safety wire
connection to the GS6 internal ground. Take special care to double-check that all wire labels are
routed to the appropriate terminal blocks.

14. Reconnect the elbows and conduit to each other.
15. Connect all electrical connections to the TB100B junction box per the electrical schematic.

Refer to GS6 Gas Valve manual 26513 for information about
NO TICE configuring the valve for use with the VPC Service Tool.

16. Once the valve has been powered and properly configured, the access cover should be re-installed
and torqued to 26 N-m (35 Ib-ft). Also screw in the access cover set screw until a slight resistance is
felt. This will prevent the access cover from vibrating loose in certain environments.

17. Replace the plastic shipping cap in the second unused conduit entry (if applicable) with the provided

ATEX 3/4" NPT NP Plug.

Figure 3-10. Plastic Shipping Plug Location

Woodward

19



Released

Application Note 51417 DLE Metering Skid GS6 Valve Replacement Guide

Chapter 4.

Product Support and Service Options
|

Product Support Options

If you are experiencing problems with the installation, or unsatisfactory performance of a Woodward

product, the following options are available:

e  Consult the troubleshooting guide in the manual.

e  Contact the manufacturer or packager of your system.

e Contact the Woodward Full Service Distributor serving your area.

e Contact Woodward technical assistance (see “How to Contact Woodward” later in this chapter) and
discuss your problem. In many cases, your problem can be resolved over the phone. If not, you can
select which course of action to pursue based on the available services listed in this chapter.

OEM or Packager Support: Many Woodward controls and control devices are installed into the equipment
system and programmed by an Original Equipment Manufacturer (OEM) or Equipment Packager at their
factory. In some cases, the programming is password-protected by the OEM or packager, and they are the
best source for product service and support. Warranty service for Woodward products shipped with an
equipment system should also be handled through the OEM or Packager. Please review your equipment
system documentation for details.

Woodward Business Partner Support: Woodward works with and supports a global network of
independent business partners whose mission is to serve the users of Woodward controls, as described
here:

e A Full Service Distributor has the primary responsibility for sales, service, system integration
solutions, technical desk support, and aftermarket marketing of standard Woodward products within
a specific geographic area and market segment.

e An Authorized Independent Service Facility (AISF) provides authorized service that includes repairs,
repair parts, and warranty service on Woodward's behalf. Service (not new unit sales) is an AISF's
primary mission.

A current list of Woodward Business Partners is available at:
https://www.woodward.com/en/support/industrial/service-and-spare-parts/find-a-local-partner

Product Service Options

The following factory options for servicing Woodward products are available through your local Full-
Service Distributor or the OEM or Packager of the equipment system, based on the standard Woodward
Product and Service Warranty (Woodward North American Terms and Conditions of Sale 5-09-0690) that
is in effect at the time the product is originally shipped from Woodward or a service is performed:

e Replacement/Exchange (24-hour service)

e Flat Rate Repair

e Flat Rate Remanufacture
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Replacement/Exchange: Replacement/Exchange is a premium program designed for the user who is in
need of immediate service. It allows you to request and receive a like-new replacement unit in minimum
time (usually within 24 hours of the request), providing a suitable unit is available at the time of the
request, thereby minimizing costly downtime. This is a flat-rate program and includes the full standard
Woodward product warranty (Woodward North American Terms and Conditions of Sale 5-09-0690).

This option allows you to call your Full-Service Distributor in the event of an unexpected outage, or in
advance of a scheduled outage, to request a replacement control unit. If the unit is available at the time of
the call, it can usually be shipped out within 24 hours. You replace your field control unit with the like-new
replacement and return the field unit to the Full-Service Distributor.

Charges for the Replacement/Exchange service are based on a flat rate plus shipping expenses. You are
invoiced the flat rate replacement/exchange charge plus a core charge at the time the replacement unit is
shipped. If the core (field unit) is returned within 60 days, a credit for the core charge will be issued.

Flat Rate Repair: Flat Rate Repair is available for the majority of standard products in the field. This
program offers you repair service for your products with the advantage of knowing in advance what the
cost will be. All repair work carries the standard Woodward service warranty (Woodward North American
Terms and Conditions of Sale 5-09-0690) on replaced parts and labor.

Flat Rate Remanufacture: Flat Rate Remanufacture is very similar to the Flat Rate Repair option with
the exception that the unit will be returned to you in “like-new” condition and carry with it the full standard
Woodward product warranty (Woodward North American Terms and Conditions of Sale 5-09-0690). This
option is applicable to mechanical products only.

Returning Equipment for Repair

If a control (or any part of an electronic control) is to be returned for repair, please contact your Full-
Service Distributor in advance to obtain Return Authorization and shipping instructions.

When shipping the item(s), attach a tag with the following information:
Return authorization number

Name and location where the control is installed

Name and phone number of contact person

Complete Woodward part number(s) and serial number(s)
Description of the problem

Instructions describing the desired type of repair

Packing a Control

Use the following materials when returning a complete control:

Protective caps on any connectors

Antistatic protective bags on all electronic modules

Packing materials that will not damage the surface of the unit

At least 100 mm (4 inches) of tightly packed, industry-approved packing material
A packing carton with double walls

A strong tape around the outside of the carton for increased strength

To prevent damage to electronic components caused by improper

NOT’CE handling, read and observe the precautions in Woodward manual
82715, Guide for Handling and Protection of Electronic Controls,
Printed Circuit Boards, and Modules.
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Replacement Parts

When ordering replacement parts for controls, include the following information:
e  The part number(s) (XXXX-XXXX) that is on the enclosure nameplate
e  The unit serial number, which is also on the nameplate

Engineering Services

Woodward offers various Engineering Services for our products. For these services, you can contact us by
telephone, by email, or through the Woodward website.

e  Technical Support

e  Product Training

e  Field Service

Technical Support is available from your equipment system supplier, your local Full-Service Distributor, or
from many of Woodward’s worldwide locations, depending upon the product and application. This service can
assist you with technical questions or problem solving during the normal business hours of the Woodward
location you contact. Emergency assistance is also available during non-business hours by phoning
Woodward and stating the urgency of your problem.

Product Training is available as standard classes at many of our worldwide locations. We also offer
customized classes, which can be tailored to your needs and can be held at one of our locations or at
your site. This training, conducted by experienced personnel, will assure that you will be able to maintain
system reliability and availability.

Field Service engineering on-site support is available, depending on the product and location, from many
of our worldwide locations or from one of our Full-Service Distributors. The field engineers are
experienced both on Woodward products as well as on much of the non-Woodward equipment with which
our products interface.

For information on these services, please contact one of the Full-Service Distributors listed at
https://lwww.woodward.com/en/support/industrial/service-and-spare-parts/find-a-local-partner

Contacting Woodward’s Support Organization

For the name of your nearest Woodward Full-Service Distributor or service facility, please consult our
worldwide directory at https://www.woodward.com/support, which also contains the most current product
support and contact information.

You can also contact the Woodward Customer Service Department at one of the following Woodward
facilities to obtain the address and phone number of the nearest facility at which you can obtain
information and service.

Products Used in
Electrical Power Systems

Products Used in
Engine Systems

Products Used in Industrial
Turbomachinery Systems

Facility --------------- Phone Number Facility --------------- Phone Number Facility --------------- Phone Number
Brazil ------------- +55 (19) 3708 4800  Brazil ------------- +55 (19) 3708 4800  Brazil ------------- +55 (19) 3708 4800
Ching------------ +86 (512) 8818 5515  China------------ +86 (512) 8818 5515  Chin@------------ +86 (512) 8818 5515
Germany------- +49 (711) 78954-510  Germany ------ +49 (711) 78954-510 India--------------- +91 (124) 4399500
Indi@ --------------- +91 (124) 4399500  India--------------- +91 (124) 4399500  Japan ------------=- +81 (43) 213-2191
Japan -------------- +81 (43) 213-2191  Japan -------------- +81 (43) 213-2191 Korea ------------- + 82 (51) 636-7080
Korea -------------- +82 (51) 636-7080 Korea -------------- +82 (51) 636-7080 The Netherlands -+31 (23) 5661111
Poland ------------ +48 (12) 29513 00 The Netherlands -+31 (23) 5661111 Poland ------------ +48 (12) 295 13 00

United States ----+1 (970) 482-5811

United States ----+1 (970) 482-5811

United States ----+1 (970) 482-5811
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Technical Assistance

If you need to contact technical assistance, you will need to provide the following information. Please write
it down here before contacting the Engine OEM, the Packager, a Woodward Business Partner, or the
Woodward factory:

General
Your Name

Site Location

Phone Number

Fax Number

Prime Mover Information

Manufacturer

Turbine Model Number

Type of Fuel (gas, steam, etc.)

Power Output Rating

Application (power generation, marine,
etc.)

Control/Governor Information
Control/Governor #1

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #2

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #3

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Symptoms

Description

If you have an electronic or programmable control, please have the adjustment setting positions or the menu
settings written down and with you at the time of the call.
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Conduit Stopper Box Assembly Instructions
|
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Peppers Cable Glands Ltd. Stanhope Road Camberley GU15 3BT UK.

EC2-5*F / EC2-5*M Eclipse Compound-Filled Conduit Stopper Box — ASSEMBLY INSTRUCTIONS

Brief Description
The Peppers EC2-5°F and EC2-8"M compound filled type Conduil Stopper Box is for suldoor use in the appropriste Hazamdous Aress with conduciors camried in conduil, providing
a Nlameproal bartier eniry inlo endosures and as a ine bushing for lerminating fying leads o for the direct inter-conneclion of assodated enclosures. |f gives environmenital
peolection 1o IPEE, IPEE {100 metres for T days), IPE3 and Deluge.

Warning

Please read hees instructions carefully. Thess products should nol be used in applications excepl &s detaded here of in our dalashests, unless conflirmed in wriling by P .
Peppers take no respansibility for any damage, injury of other conssquential loss caused where products are nol installed o used according bo thess instructions. This leaflel is not
iniended io advice on ihe selection of produst. Furiher guidance can be found in the siandards lisied overeal or he prevailing eode of praciice. The compound used within this
cable giand has spplication limitations and may be adversely aflecied by some sobvent vapours. If such vapourns are Bkely bo be pressnt when the cable gland i in servios, necessary
precautions should be taken. Peppers Technical Datasheed can be downloaded from owr websibe for lurther guidance. Prior io use the compound shauld be siored in a dry anea at
lemperaines between 5°C and 30°C.

STEP-BY-STEP FITTING INSTRUCTIONS

SPUIT STOPPER BOX — EC2-5S*F Type SPLIT STOPPER BOX — EC2-5*M Type
Ferrule Ferrule
v T ZE;;// =1
L Ent Ent
UNION = Bady UNION = Body,
E J)
Conduit Mut Union Mut Conduit Mut Union Nut
r
]
]
r
—
COMPLETED INSTALLATION
(EC2—5*F shown)

STEP-BY-STEP FITTING INSTRUCTIONS

1 Split Stopper Box & shown. Pul colton [ling 1o one side.  Warning. The enlry body of this cable gland i coaled with & relessing agent 1o ansune he compound fonm can be

inspected afer curing. The entry body should not be treated with any Librcant or be exposed 1o any solvents, The intemal bore of the entry body must nat be damaged. Any

handing during the eourse of nofmal installaion will nol alfect the operation of the releasing agent.

Shide Lnion Assembly onlo cable as shown.

Fer EC2-5"F glands apply suilable seal [ sealant o conduil theeads io maintain ingress proteclion. Serew Union onio conduil. For both EC2-5°F and ECZ2-5°M glands - prepare

the condusiors bo suil the installaiion and pass frough the union assemibly.

4  Pack cotion filing around the cable and push inside front of Fermule ensuring tapes seclion is dear. Nabe, the cofion filing should fill any paps bebwean the cable sheath and the
metal comgpanent io prevent the compaund fram iravelling past the cable when injected. This will ensure a full il and correct form, see Figure 2.

5 Engage Union asssmbly into Enlry Body. Rotate Rear Assembly 7 full lems.

HEALTH AND SAFETY WARMNING The compound can cause eye and skin imtation. For your personal protection, wear the ghoves supplied whilst in contact
with the compound. A COMPREHENSIVE SAFETY DATA SHEET IS AVAILABLE FOR DOWNLOAD FROM DLIRWEBSI'I'E

Check compound has nol passed s "Use By™ dals. Remave cap fram caniidge and asssmble nazze.

Push plunger and dspense & small amaunt of campaund 1o Gl the nozzle. This ceans the nozze of air. Failure to do S0 can affect cure.

Support the cable and rear ghand assambly. Hold the cable roughly concentiic. Splay out the cores. Stating &l the middie, inject the compaund betwesn he cores approxmatsly

halfway up internal bare. Re-straighten the cores and bindie with cord o lape (see Figure 1) 0 they ane nat disturbed. Continue to injee! the campaund around he ouer cores

1o jisst ekl the Enlry Body face. Whene cable has lnge quantity of corss ensure they are bunded near 1o the gland entry thread 10 Slow withdrawal aler cure.

B  Clean ofl any excess compound from Eniry Body thread il averfil has occwred before compound cwres. Compound will eure fram B0 minules (& Z3°C (B8°F).

10 Before releasing for inspection test the edge of the compound to confirm no longer tacky. Compeund musi be hard and non-lacky before release is Tor inspection is perfomed.

11 Ta relesse and pull back the join fof inspction, unscrew Union Nul and pull away fram the enlry body. This will release ihe compound from the enlry body. Do nol ovwer ralale
& his may damage cable conductons, Pull the Fermule and compaund oul for inspection. The compaund sheuld appear a2 in Figure 2 with no gaps, holes or erasks,

12 To re-rake the joinl on an EC2-5'F gland instaliation hold Conduit Mul and hand-lighten Unicn Nul. Then rafer o table below and lightan using wiench 1o the given amaunl,
To re-make the joint on an EC2-5"M gland instalation serew the Union Mut inbo 2™ enclosweleguipment. Hand-tighlen, then suitably secure with a wrench. Hold Conduit Mut
and hand-lighten Unian Nul. Then raler to Table 2 below and Bghlen wsng wrench 1o the gihwen amounL

13 Fil Eniry Bady. For Entry Body ingtallalion torgue for O-ings phease reler 1o Table 2. Tapared hreads shall be made up wianch lighl. Further guidance can be found in Peppers

document CTODS0 which can be found on our website. The sguipment can new be enengised.

ERE]

W .

Doc: PA129

|asaie: 4
WWW. PR ppers. co.uk Page 1012

Dale: 150772022
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Peppe

rs Cable Glands Ltd. Stanhope Road Camberley GU15 3BT UK.

EC2-5*F / EC2-5*M Eclipse Compound-Filled Conduit Stopper Box — ASSEMBLY INSTRUCTIONS

Figisre 1

Figure 2

Table 2. Tightening information (Instruction 12), and ited cores
Stapper 119:;:?1:5[“} Tighten Union Nut | Inner Sheath | Maximum | Max Diameter | Max No. of
Bax Size Point 1;""" using wrench up te Min Cable Size Orver Cores Cores
163 SMm Yeelurn 4.0 10.0 [ iF
20 SMm Yarlurn 4.0 14.0 125 20
25 SMm Yeelurn BD 18.5 16.5 30
EF] SMm Yeelurn 14.0 26.3 235 50
40 SMm Yeeluirn 16.0 322 288 BS
503 0T Malurn 20.0 38.2 342 100
50 10km Yeelurn 20.0 441 o4 100
[EE] 10N Yeeluirn 30.0 501 448 130
B3 A0k Yaeluirn 30.0 S56.0 50.0 130
Approvals and Cenification
Approval Cartificats Number Protection Concept | Type
ATEX CML 19ATEX11136 7 CML 2TUKEX1038X @ I M2 N0 2G Exdb | Mb f Exdb G Gb J Exeb | Mb ! Ex eb IC Gb /! Ex ta G Da
UKCA (51 2016 Mo. 1107) CML 19ATEX41 146 7 CML 2TUKEXS0ATY @. 113G ExnR IC Go
IECEx IECEx CML 180035 ExdbIMb/Exdb IC Gb/Exeb | Mb / Ex eb IC Gb ! Ex ta llIC Da ! Ex nR IC Ge
(== 212313000470 ExdlMb/ExdliCGh/Exe |Mb/ExelIC Gb/ExnR IC o/ Ex D A0 IPEE
CCof | PESO P4B432117T & P454321120 ExdbIMb/Exdb IC Gb/Exeb | Mb/ Ex eb |IC Gb ! Ex nR IC Go
Lioyd's Register LR2124442TA Exdb I Mb /Exdb IC Gb /Exeb | Mb ! Exeb IIC Gb/ Ex ta iC Da /Ex nR I Gc
Installstion Guidance
Point | Advice

1 EMAEC G007T3-10 [ EWIEC 8007314 I

2 Installation should cnly be carred oo by a competenl elecincian, skilled in cable gland installalion.

3 Compre hensive details of $ie compliance standards can be found on the product cestificates which are avaiable for download from our website

4 WO INSTALLATION SHOULD BE CARRIED OUT UNDER LIVE CONDITIONS.

5 Threaded enfries: the product can be installed directly into theeaded entries. Threaded entries should comply with the relevant applicable standards and have a leadsin chamfer io
albow for full engagement of the threads. Failure 1o provide a sufficient lead-in chamfer may lead % ingress sealing issues. For Ex db applications a minimwm of 5 fully engaged
paralizl threads is required.  Metric threads are supplied with an o-ing and will maintain IPES and IPE&. Other parallel entry threads will maintain an IP rating of IPE4. A Peppers
sealing washer should be used io maintain all I rabings greater than IP84. Whilst Peppers products with tapered threads, when installed inlo a theeaded eniry, have been tesied io
maintzin IPBE withoul any additional sealant, due io the differing gawging folerances associated with the use of apesed threads it is recommended to use a nonshandening thread
sealant if an IP rating higher $ian IP84 is required.

[ To maintain the ingress Protection rting of the produc, the entry hole must be perpendicular to the surface of the enclosure. The surface should be sufficiently flat and rigid o
support the assembly and make the P joint. The surface must be clean and dry. The product incorporates a thread run out acconding (o general machining techriques and will not
have a full form Sread for the enfire length and as such entry threads should have a suitable lead-in chamier %o ensure a ==al is mantained. Further guidance can be found an
Peppens websile. It is e user'sinstaller's responsibility to enswe that the interface between the enclosure and cable gland is suitably sealed for the required applcation. Ay
firead sealant used shall be suitable for use in hazasdous asea locations, be suitable for the temperature range at §e point of mounting, shall not contain evaporating sobwent and
cannot cause comosion at the threaded interface when used for dissimilar materials.

7 ‘Where a bonding connecton to earth is required a Peppers earfh tag should be used. Peppers earth tags have been independently tesied i comply with the Calegory B values
gheen in IEC 62444, Further guidance can be found on Peppers website. Peppers sarth lags should be fitted ower the extemal entry thread from sither inside or outside e
enclasure. if fited inlermally ey must be secured with a Peppers locknut and oplionally a Peppers semraled washer.

[] [Pappsrs sxernal metric entry threads comply with 20 965-1 and 120 965-3 with a &g tolemncs it Peppers standard metric thread pitch i= 1.5mm for threads up to M7S and
2.0mm far size MB0 and above. ARematbive thread pilches are available upon request. Peppers exiermal NPT Shneads are in accordance with ASME B1.20.1 with gauging o
clause B.1. All hweads comply with the threaded joint requirements of dause 5.3 from IEC B0079-1. Information on other thread types can be found in the product cerfificates.

a Onoe installed do not dismantle except for routine inspection. An inspection should be conducted as per IECSEN G0078-17. After inspection the gland should be re-aszsembled as
instructed, ensuring the mid cap and back nut are cormeclly Sghbenad io ensure the cable is secure.

10 The o=ring that is fitked 1o the outer diameder of the Fesrule {visible on figure 2} is o prevent compound from ravelling inside the gland during the assembly process. |t has no
alher funciion and does nol conlribule to the proteciion concept or ingress probeciion rating of the cable gland.

11 H required an anli-ssize lubricant may be used o aid assembly and routine inspection. The lubricant should comply with the prevailing code of practics and care should be taksn
fo ermure no lubricant comes indo contact with the cable pland seals as this may impair performance.

12 For chemical resistance imformation please refer o Peppers T2000 Compound data sheet. Available on reguest

Intarpratation of Markings. Markings on e outsiss of this gland sarry he fallowing meanings:

Cable Gland Type & Size EC2-5-a-b-cot-ddd-ese-nin; where: -
am Main component maledal B = brass S = slanless sleel didd = Entry thread type and size
b= Back End Configuralion F = fesmale M = male Bpe = Back End Conneclion Thread iype and size
cee = Gland gize nn = ‘Year of manufaciue

Special Conditions for Safe Use

1. The cabl
T2000 C

& glanda/stopper baxes shall nol be wsed in enclosures where the lemgerature, al the point of entrymounting, is culside af the range of -60°C o +120°C lor Peppers
empoLnd.

2. The inlerdsce seals comply with the requirements of the standards Bsled in tis raport when the cable glands are filted (o a representative enclosure having 2 smooth Mat
mourling suface. In practice the inlerface babaean the male thread of the glands and their associaled enclosune cannol be defined, therefore it is the users” responsiility to
ensure thal the approgrisie ingress prolection level is maintained al these interfaces.

3. The paraliel threaded enbry component threads will be suilably sealed using & methed thal is applcable 10 [he associaled equipment b which the gland will be allached. This

wil b2 in

accordance with the relevant installation code of practice and will engure thal any ingress prolection and restricted breathing sealing reguiremeants are maintainad.

4. The hieaded enlry companent thraads withaul inlerface O-fing Seals installed in an explosive dust simosphene, wilhin hreaded enlries, shall only be filled nlo enclosures thal
haave either:

= paralel

eniries thal will ensure thal a minimuwm of 5 full threads of contact will be maintained, this ks in sccordance with clause 5.1.2 of EN B007T3-31:2014

= taperad enlries that will ensune that a minimum of 3 % full threads of contact will be maintained, this i in sccordance with clauss 5.1.2 of EN 80079-31:2014
5. Cable glands wilh sires 165, 205 and 20 shall net be wed for Group |, EPL Mb applications whare ihere is a “high' risk of mechanical damage.

€ & &
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Revision History
|

Changes in Revision E—

Changed TITAN conduit to % in Heavy duty Flex Conduit in Table 2-1

Changed “TITAN Flex Conduit” header to “Flex Conduit” in Chapter 3

Re-worked GS6 Barrier Installation instructions to apply for the new Peppers EC*-S*F type glands
with T2000 resin-based compound.

Updated the conduit stopper box assembly instructions to reflect the Peppers EC*-S*F type glands
with T2000 resin-based compound in Appendix A.

Changes in Revision D—

Added ATEX 3/4" NPT NP Plug EX 'e' to Table 2-1

Added 1.5" SAE Code 61 flange O-ring, Viton, Size 225 to Table 2-1

Changed Clear Flex Tubing to 3/32” Flex Tubing in Table 2-1

Changed White Flex Tubing to 1/4” Flex Tubing in Table 2-1

Changed Black Flex Tubing to 1/2” Flex Tubing in Table 2-1

Changed Clear Flex Tubing to 3/32” Flex Tubing in Steps 5, 6, and 7 in GS6 Wiring Procedure in
Chapter 3

Changed White Flex Tubing to 1/4” Flex Tubing in Steps 5, 6, and 7 in GS6 Wiring Procedure in
Chapter 3

Changed Black Flex Tubing to 1/2” Flex Tubing in Steps 5, 6, and 7 in GS6 Wiring Procedure in
Chapter 3

Added Step 14 and Figure 3-14 in GS6 Conduit Barrier Installation Procedure

Changes in Revision C—

Removed GSOV26HT and replaced with GS6 product references in Titan Flex Conduit section
Deleted and inserted new content in paragraph 2a in Titan Flex Conduit section
Added Appendix A
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We appreciate your comments about the content of our publications.

Send comments to: industrial.support@woodward.com

Please reference publication 51417.
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PO Box 1519, Fort Collins CO 80522-1519, USA
1041 Woodward Way, Fort Collins CO 80524, USA
Phone +1 (970) 482-5811

Email and Website—www.woodward.com

Woodward has company-owned plants, subsidiaries, and branches, as well as authorized distributors and other
authorized service and sales facilities throughout the world.

Complete address / phone / fax / email information for all locations is available on our website.
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