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INTRODUCTION

The majority of this information is common knowledge to experienced steel valve users. When properly
installed in applications for which they were designed, APV valves will give long trouble free service. This
instruction is only a guide for installation, operation and minor maintenance. A professional APV approved
valve engineering facility should be utilised for reconditioning and minor repairs.

We do recommend however that this entire document be read prior to proceeding
with any installation or repair. Australian Pipeline Valve and it’s parent company
take no responsibility for damage or injury to people, property or equipment. It is

Note the sole responsibility of the user to ensure only specially trained valve repair
experts perform repairs under the supervision of a qualified supervisor.

RESPONSIBILITY FOR VALVE APPLICATION

The User is responsible for ordering the correct valves. APV Valves are to be installed in the observance of
the pressure rating and design temperature. Prior to installation, the valves and nameplates should be
checked for proper identification to be sure the valve is of the proper type, material and is of a suitable
pressure class and temperature limit to satisfy the applications requirements.

higher than the allowable working values. Also valves should not be used in service
media if not compatible with the valve material of construction, as this will cause
Caution chemical attacks.

i Do not use any valve in applications where either the pressure or temperature is

RECEIVING INSPECTION AND HANDLING

Valves should be inspected upon receipt to determine:

- Compliance to purchase order requirements.

- Correct type, pressure class, size, body and trim materials and end connections (this information may
be found on the nameplate or may be stamped on the body of the valve).

- Any damaged caused during shipping and handling to end connections, hand wheel or stem.

property damage. A selection consistent with the particular performance
requirements is important for proper application and is the sole responsibility of the
Caution end user.

i The End User is advised that misapplication of the product may result in injuries or
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MATERIAL COMPATIBILITY

Valve structural materials and lubricants should be chemically compatible with other piping system
components, line fluids, and the environment. If compatibility is a concern, guidance should be sought
from appropriate sources (system engineers for example).

SAFETY INFORMATION

The following general safety notices supplement the specific warnings and cautions appearing elsewhere
in this manual. They are recommended precautions that must be understood and applied during operation
and maintenance of the equipment covered herein.

both upstream and downstream pressures are removed. Disassemble with caution in
case all pressures are not relieved. Even when replacing packing rings, caution is
Caution necessary to avoid possible injury.

i Do not attempt to disassemble a valve while there is pressure in the line. Make sure

support piping on each side of the valve. Warning, certain gases and fluids could
cause damage to human health, the environment or property, hence the necessary
Caution safety precautions to prevent risk should be taken.

i To prevent valve distortion, inefficient operation, or early maintenance problems,

with appropriate care.
* Valve surface temperature may be dangerously too hot or too cold for skin contact.
Caution * Upon disassembly, attention should be paid to the possibility of releasing
dangerous and or ignitable accumulated fluids.
* Adequate ventilation should be available for service

i * A valve is a pressurised device containing energised fluids and should be handled

This manual provides instructions for storing, general servicing, installation and removal of plug valves.

APV refuses any liability for damage to people, property or plant as well as loss of production and loss of
income under any circumstances but especially if caused by: Incorrect installation or utilisation of the
valve or if the valve installed is not fit for intended purpose. It is the sole responsibility of the client to
ensure the valve type and materials are correctly specified.
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FIRE SAFETY

The term “firesafe” is nebulous and should not be used without an accompanying specification of what
exactly may be required. For example there may be a requirement for a specific test, or for limitations on
the failure mode of the valve to be identified.

Examples include:

« Gross valve pressure boundary leakage caused by the destruction of elastomeric or polymeric
materials.

« Leakage greater than a specific rate when the valve is closed caused by destruction of elastomeric or
polymeric.

« Uncontrolled build up of pressure in the body cavity of a double-seated valve causing external heating
of the valve.

PRESSURE BUILD-UP

Expansion or vaporisation of the liquid will increase the cavity when a closed valve containing liquid is
heated (e.g. from process condition, radiation, or solar heating). Alternately, cooling an undrained cavity
below freezing point may also result in expansion of the medium. These expansions can result in
extremely high pressures in the valve. Consideration should be given to providing positive measures for
the prevention of such pressurisation when these conditions are predicted.

A pressure-relief device is not provided to pressure balanced plug valves to protect them from excessive
pressurisation from line pressure. The onus is on the user to provide a pressure relief device as part of the
line system in which the valve will be used.

OTHER PRESSURISATION

Pressure balanced plug valves are not provided with a pressure-relief device to protect them from over
pressurisation from line pressure. It is the user’s responsibility to provide a relief device as part of the line
system in which the valve will be used.

CHANGES TO TEMPERATURE

Valve structural materials expand with rising temperatures and contract with falling temperatures.
Increases in temperature cause a decrease of mechanical strength that is generally regained on return to
a lower temperature. Significant thermal stresses or distortion, with possible adverse effect on valve
performance, may be caused by nonuniform temperature in a structure.

Thermal stress fatigue is a possibility and should be considered in applications involving frequent
temperature cycling. One, or a combination, of the following, may increase the possibility:

« Increasing thickness of metal sections.

« Increasing rate of temperature change.

« Increasing thermal conductivity of the fluid.
« Increasing temperature level.
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« Increasing temperature range.
+ Increasing the number of cycles.

Thermal cycling may also increase the tendency for stem seal leakage.

OCCUPATIONAL HEALTH & SAFETY

When installing or maintaining valves:

a)
)

(=

Q)

)

o

Ensure all site Work Safety Rules are observed in particular permit to work and hot work procedures.
As necessary ensure personal protective equipment/clothing is worn.
Eliminate or reduce hazards to an acceptable level by conducting a risk assessment.

Ensure the line has been fully drained and de-pressurised before removing a valve, maintain a joint,
or loosen or remove any fastening or fitting.

Work in accordance with safe systems of work.

Valves that have been used on harmful substances should never by handled unless they have been
completely decontaminated and certified safe.

Operate the valve in the open position to ensure no trapped pressure exists within the cavity.

A professional APV approved valve engineering facility should be utilised for reconditioning and
minor repairs to any valve.

A valve should never be used in any application where it exceeds its prescribed operating
parameters. Refer to APV for performance information.

Due to the large physical size and weight of some valves, always use correct lifting methods when
installing, removing and maintaining the product:

Use all of the lifting lugs on the body when available;

Valves without lifting lugs - use chains or slings wrapped around the body.

Do not attempt to lift the valve using the sealant fittings, gear unit, handwheel, actuator, wrench,
or the tapped hole in the end of the stem.

Always ensure that the valve and operator assembly are adequately supported in their final
operating location.

The valve wrenches are only intended for valve operation and must not be used to carry them.
Failure to comply could result in operator injury.

APV should be consulted prior to equipment intended for installation in areas which may be subject
to seismic activity or extreme climatic conditions.

Due to the various applications of which this product can be used, it is the responsibility of the end
user to ensure the compatibility of the media with the materials of construction of the product for
each specific duty (i.e. Corrosion and erosion which may affect the integrity of the pressure
containing envelope).

If the product is used in an environment likely to cause extreme temperatures (high or low) that
could cause injury to personnel if touched, then adequate insulation/ protection must be fitted. It is
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recommended that the insulation allows easy access for maintenance, to the sealant fittings, and to
the valve operator.

If the equipment is to be used on unstable gas duty, ensure that the operational parameters as
indicated on the product identification plate are not exceeded.

This equipment must be installed in a system that is designed to prevent excessive forces acting on
the flanges, connections, etc.

This equipment should be protected by other devices to prevent over-pressurisation. (i.e. Caused by
external fire, etc).

Lethal Service. In accordance with the design verification code (ASME Boiler and Pressure Vessel Code
Section VIII Division 1) a casting quality factor of 1.0 is allowable for all products except those
intended for ‘lethal service’. All products for such service must have had nondestructive examination
carried out in accordance with Appendix 7 of the code. Refer to APV.

End Flanges: The end flange design of this product has been verified by either:

ASME Boiler and Pressure Vessel Code Section VIII Division 1 calculation method:;

Finite Element Analysis in accordance with ASME Boiler and Pressure Vessel Code Section VIiI

Division 2 - Alternative rules;

Experimental testing as defined in BS EN 12516-3, Valve Design Strength - Part 3 Experimental Method.

Gaskets: The gaskets used in all methods are Spiral Wound to BS EN 1514-2 for PN rated Flanges and
ASME B16.20 for Class rated flanges. These have Gasket Factors and Design Stresses of 2.5 and 10000
psi respectively for Carbon Steel gaskets, and 3.0 and 10000 psi respectively for Stainless Steel
gaskets, as defined in the ASME Boiler and Pressure Vessel Code Section VIl Division 1.

If gaskets are used with higher Gasket Factors and Design Stresses than those stated above, please
consult APV.

Bolting: End flanges for steel valves have been verified by the methods stated above, using bolt
design stress values based on those for ASTM A193 B7, B7M, B8, B8M as defined in ASME Boiler and
Pressure Vessel Code Section Il - Materials - Part D - Properties.

Flanged CAST IRON plug valves have flat faced flanges for use with full face across gaskets.
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1.0 STORAGE

1.1 TEMPORARY STORAGE

If valves are to be stored before installation, the following should be observed:

a) Keep the valves wrapped and protected as shipped from the manufacturer.

b) Do not remove the protective ends covering until the valve is ready for installation. This will reduce the
possibility of foreign material damaging the internal valve components.

c) Valves stored outdoors should be positioned such that water does not accumulate in the valve body.

1.2 LONG TERM STORAGE

If valves are to be stored more than one year, they should be prepared in the following manner:

a) Remove the packing and apply a preservative to the packing chamber.
b) Do not remove the protective end covering.
¢) Do not store the valves outdoors.

1.3 PREPARATION

a) Remove the valve end protection.

b) Prior to shipment from the manufacturer, a preservative may have been applied to the inner body of
the valve. This preservative may have been removed with a solvent.

) The inside of the valve should be inspected and blown out with compressed air. Adjacent piping must
be clean and free from debris to prevent damage to the valve.

d) To prevent valve distortion, inefficient operation or early maintenance problems, support piping on
each side of the valve.

e) Make sure the valve is positioned such that there is sufficient space so that the hand wheel is easily
and safely reached and there is enough clearance for the stem when the valve is open.

f) Install the valve according to the flow indicator on the valve body where applicable.

2.0 OPERATION

The design of APV Standard Type plug valves is provide bubble tight shut off.

Plug valves have a quarter turn operation (i.e. They have a 90 degree rotation of the plug in operating
from fully open to fully closed) and close in the clockwise direction when viewed from above the valve
stem. It is possible to recognise when the valve is open or closed by the position of the grooves or raised
pips in the top of the stem, these being in-line with the plug port. Multiport valve can have more than a
quarter turn operation - these are also recognised by the grooves or raised pips in the top of the stem,
being in-line with the plug port.
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Plug valves can be used for throttling for limited periods as normally used for vent applications, by-pass,
blow down, kicker, equalisation, etc. If a plug valve is used for throttling for limited periods, then its
suggested to proceed as follows:

1) Open the plug slowly to allow media to travel through the valve (this should occur when then opening
angle is 20-30°)

2) Open the plug further to modulate the flow as required.

3) When throttling is no longer required continue to open until the valve is fully open. Leaving the valve in
the partially open (throttled) position for long periods may cause damage and reduce the life of the
seat.

Do not force valves that will not readily operate. Never stand downstream of a valve that is being opened

to atmosphere. To prevent operation of valves that are installed where unauthorised personnel can

interfere with them the valve should normally be locked with suitable locking device, have the wrench or
handwheel removed or be chained through the handwheel.

DURING OPERATION TAKE INTO ACCOUNT THE FOLLOWING WARNINGS:

a- Graphite/Graphoil packing and body gasket is very brittle, any impacting, twisting or bending should
be avoided.

b-The valve’s internal parts such as plug, stem, seating area, seals, gaskets shall be handled with care
avoiding scratches or surface damage.

c- All tools and equipment for handling the internal parts shall be soft coated.

d- Valves can be fitted with gaskets or seals in PTFE, Buna, Viton, etc. Hence high temperatures will
damage sealing components.

e-Never part open valve. Valve must be full open of full closed to avoid seat damage.

For all operations make reference to position number on part list of the applicable drawing listed.

2.1 MANUAL OPERATION

Valve adjustment is by clockwise turning of stem. Lever operated and gear operated valves have position
indicator to indicate open or closed (see figure 1 & 2). Plug Valves must not be used for throttling. Valve
must be full open or full closed.

INDICATOR LEVER VALVE ADJUST SCREW

OPEN

— |= o>_
~
\
a3s|o1d

INDICATOR GEAR VALVE

Figure 1 Figure 2
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2.2 WRENCH OPERATION

The wrench has a ‘square’ style head, and can be fitted to the valve in a number of positions to suit
operation. The wrench must always be secured to the plug stem by tightening the retaining screw onto
the plug stem. The are positive stops provided on the plug stem and gland to ensure correct operation of
the valve.

During operation of the valve the use of excessive side loading on the wrench should be avoided. APV
provide wrenches that are sized so that the force to operate the valve should be 15 NM maximum at the
end of the wrench.

2.3 GEARBOX OPERATION

APV gearboxes have a visible arrow type position indicator on top of the gear housing. ‘OPEN’ and ‘SHUT’
positions are cast on top of the gear housing. The position indicator arrow points to these when in the
fully opened and fully closed positions.

The gearbox handwheel can be secured to the gearbox input shaft by the pin, or by the key and the
retaining screw. The close direction indicator must be visible on the end of the input shaft, and ensure
that the retaining screw is tightened down. Gear unit stops should also be checked to ensure correct plug
port alignment.

2.4 LOCK DEVICE

Where provided (optional) the valve has a locking lug that allows valve to be locked in full open or full
closed position.

2.5 THROTTLING SERVICE

Valves used to requlate the rate of fluid flow may be subject to severe fluid turbulence. This turbulence
can create a high-energy conversion within the valve and piping system. High noise levels indicate energy
conversion either by the disturbance of liquids or by shock waves from gases. An example of low-level
cavitation noise is the sound made by water in water pipes or a faucet. There is a possibility for
mechanical damage to the valve and piping system when throttling of liquid flow results in severe and
continuous cavitation conditions. Similarly, shock waves can result in damage to the system with gas flow
under severe throttling conditions. APV personnel should be consulted on proper valve selection for
throttling applications.

2.6 PRESSURE SURGE

Closure of a valve in a flowing fluid line will cause the flow rate of the fluid to be reduced to zero. If the
fluid relatively incompressible liquid, the inertia of an upstream column produces a pressure surge at the
valve, the magnitude of which is inversely proportional to the time required for closure. The surge
pressure is also proportional to the length of the upstream fluid column and the fluid velocity prior to
closure initiation. If the application involves a long upstream line, a long downstream line, high velocity,
and/or rapid closure, separately or in any combination, the possibility of an unacceptable pressure surge
should be investigated.
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Also to be considered is condensation-induced pressure surges that occur when a fluid’s speed is changed
by rapid condensation, or when a rush of water is accelerated by contact with stream. (For example,
when condensation collects on one side of a closed valve that has steam on the other side, opening the
valve will cause steam cavities to collapse, sharp pressure surges, and acceleration of condensation).
Condensation-induced pressure waves can result in pressure pulses that are significantly higher than
those produced by a sudden valve closure. In such events, non shock-rated grey iron valves installed in
steel piping systems are particularly vulnerable to catastrophic failure. Traps are required to prevent the
accumulation of condensation, and blow-off valves located at the low point in the system are needed to
ensure condensation drainage. Personnel involved in operation and/or maintenance must be familiar with
the function of both these devices in relation to the shutoff valve operation and how to keep these valves
in proper working order.

3.0 INSTALLATION

3.1 INSTALLATION INSTRUCTIONS

a) APV Standard Type plug valves are bidirectional, and can be installed vertical (stem operating end at
the top), horizontal or any angle in between. Operating torque will increase considerably if the valve is
installed in any other position, possibly resulting in seizure. The actuator may require support if it is not
vertically above the valve. Ensure access to the sealant fitting, gland nuts and any drain plugs.

b) Flanged joints require compressive loading onto the gasket material where the normal line pressure
forces are prone to separate the joint. There is to be no misalignment between the valve and mating
faces.

¢) Installation of flanged valves should follow prevailing site standards. When such standards do not exist
the following should be used as a guideline.

d) Ensure the pipeline and flange faces are cleaned thoroughly and free of any debris which may be
detrimental to flange sealing.

e) Ensure pipework has the correct gap to allow for the valve face to face length plus assembled gasket
material width.

f) Locate the valve between the pipe ends and slide in the gaskets. If necessary, lever the mating flanges
gently apart to allow for easy fitting of the gasket. Care should be taken to prevent damage to the
sealing surfaces. Correct lifting equipment must be used when handling valves for operator safety.

g) Ensure bolts are of the correct size, length, and material for the service intended.

h) Screwed Ends - Pipe wrenches can be used to grip the valve body adjacent to the connection, while
tightening it. Use of a thread sealant is recommended to ensure a pressure tight joint.

i) Assemble all bolts and loosely tighten. Diametrically and evenly tighten the bolts to the correct torque
required for the specific gasket material, as per the gasket manufacturer’s recommendations.

j) Itis recommended that the valves are left in the open position during fitting.
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3.2 INSTALLATION POSITIONS

Plug valves are usually bidirectional, and therefore may be installed in either direction. In some cases,
plug valves may be unidirectional, in which case the direction of flow will be indicated on the valve body.

Piping should be properly aligned and supported to reduce mechanical loading on
& the end connections.

Caution

3.3 PREPARATION FOR INSTALLATION
Before installation ensure all protective packaging is removed.

To ensure tight shut off it is recommended that additional sealant be injected prior to operation and
re-test. Any excess sealant found around the plug port should be removed using a scraper. End
connections should be cleaned to remove any unwanted paint or rust inhibitor. Significant problems can
become apparent with any valve installed in an unclean pipeline. Ensure that the pipeline has been
flushed free of dirt and debris before installation. The working environment should also be clean and
clear of any debris which could contaminate the valve. During cleaning ensure the valve is in the fully
opened or fully closed position. Water and inert gas such as carbon dioxide and nitrogen are unlikely to
affect the sealant. It is recommended that valves be re injected with sealant after completion of cleaning
when the use of solvents or steam cleaning are involved.

« Remove protective end caps or plugs and inspect valve ends for damage to threads, socket weld bores
or flange faces.

« Thoroughly clean adjacent piping system to remove any foreign material that could cause damage to
seating surfaces during valve operation.

« Verify that the space available for installation is adequate to allow the valve to be installed and to be
operated.

3.4 END CONNECTIONS
3.4.1 Threaded Ends

Check condition of threads on mating pipe.

Apply joint compound to the male end of joint only. This will prevent compound from entering the valve
flow path.

3.4.2 Flanged Ends

Check to see that mating flanges are dimensionally compatible with the flanges on the valve body ensure
sealing surfaces are free of debris.
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Install the correct studs and nuts for the application and place the gasket between the flange facings.

Stud nuts should be tightened in an opposing crisscross pattern in equal increments
& to ensure even gasket compression.

Caution

3.4.3 Socket weld Ends

Remove all debris, grease, oil, paint, etc., from the pipe that is to be welded into the valve and from the
valve end connections.

Insert the pipe into the valve end connection until it bottoms out in the socket weld bore. Withdraw the
pipe 1716 so that a gap remains between the pipe and the bottom of the socket weld bore to prevent
cracks (ASME B16.11). Tack the pipe into the valve and complete the fillet weld.

damage to the seating surfaces and stem caused by thermal expansion during the

Welded end plug valves in smaller diameters should be lightly closed to prevent
& weld process.

Caution

3.4.4 Buttweld End Valves

Clean the weld ends as necessary and weld into the line using an approved weld procedure. Make sure
the pipe and body material given on the nameplate or body is compatible with the welding procedure.
(Refer our compatibility cross reference chart for equivalent pipe, valve & fittings grades).

3.4.5 Valve Installation by Welding

After welding completion, open the valve and flush line to clean out any foreign matter.

The responsibility for welding of the valves into piping systems is that of those performing the welding.
Refer to ASME B31.1, B31.3 etc. Written welding procedures covering all attributes of the process and
materials to be welded shall be in accordance with Section IX of the ASME Boiler and Pressure Vessel Code
and any additional requirements from the applicable piping code including any possible necessary
localised post weld heat treatment depending on material specifications.

shipping but may require readjustments to meet specific service conditions. Do not

Packing leakage could result in personal injury. Valve packing is tightened prior to
& attempt to change packing or stem seals whilst the valve is in line under pressure.

Caution

Australian Pipeline Valve - Installation, Operation and Maintenance Manual




LUBRICATED PLUG VALVES - SAPM/SAPL

recommends the use of protective clothing, gloves and eye wear when performing

Personal injury may result from sudden release of any process pressure. APV
& any installation or maintenance.

Gl Isolate the valve from the system and relieve pressure prior to performing

maintenance.

Disconnect any operating line providing air pressure, control signals or electrical
power to actuators.

removed from the pipeline, particularly when removing packing hardware or

Check the packing box for pressurised process fluids even after the valve has been
& packing rings.

Caution

recommends installing a new gasket while reassembling. A proper seal is required

If a gasket seal is disturbed while removing or adjusting gasketed parts, APV
& to ensure optimum operation.

Caution

3.4.6 COMMISSIONING TESTS

All valves are factory tested in accordance with valve industry standards API 6D, API 598, BS EN 12266-1
or BS.5158, unless otherwise specified. It is recommended that you contact APV if there is an operational
need to test the valve at a higher pressure, temperature or duration.

If water is used for testing, it is beneficial to dry out the valve internals by flushing the system with air or
dry nitrogen, after the testing is completed.

4.0 MAINTENANCE

The main maintenance of a plug valve involves stroking, regreasing, packing adjustment and plug
adjustment. Greasing is the most important activity as plug valves rely on grease to effect a seal on the
seat. In summary the main maintenance activities are: -

4.1 VALVE SEAT LEAKAGE/PLUG ADJUSTMENT

APV standard type valves while in-line and on service should be regularly greased and very occasionally
the gland packing buts should be tightened. Except in cases where the plug becomes heavily eroded or
corroded valves can be fully maintained for years of trouble free service.
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One of the most common problems associated with seat leakage is the lack of sufficient sealant to
adequately fill and pressurise the sealant system. Introduce the correct amount of sealant into the valve
and again check for seat leakage.

valve is in the closed position, injecting sealant at high pressures or high volumes
can cause the plug to lock in place. This can also cause the cover bolts to yield,
Caution resulting in bonnet leakage.

j If a non-compressible fluid is trapped in the centre cavity of the plug, when the

4.2 VALVE LUBRICATION OVERVIEW

The valve must be fully OPEN or fully CLOSED otherwise all four grooves on the supply channels will not
be connected. Only an expert trained plug valve maintenance specialist should undergo maintenance.
Sealant can be injected whist the valve is in-line and under full working pressure. The following is only an
indicative summary of procedures.

APV lubricated plug valves are designed to be lubricated using two different methods

- Via built-in lubricant screw using grease sticks.
- With hydraulic lever gun.

Insert the correct size and type of sealant stick into the threaded hole, and screw in the injector.
Depending on how much sealant is in the valve will determine how many sealant sticks may need to be
injected. Initially the sealant injector should turn on easily, while the sealant chambers are filling up.
Once these are filled, it will become more difficult to turn, but keep turning the injector to inject more
sealant. After it has become difficult to inject sealant, it will suddenly become easier as the plug is lifted
off the seats - at this point inject another half a stick and then wait about 5 minutes for the sealant to
flow around the seats. Inject more sealant until it is flowing easily and the valve is operating easily.

Take care when removing the injector, in case there has been any leakage of the
& service medium through the double check valve.

Caution

Method 1 via built in lubricant screw (where applicable)

1. Remove lubricant screw and introduce grease stick into the stem reservoir. The check valve in the
reservoir eliminates the danger of any loss of grease during loading.

2. Replace the lubricant screw and tighten down to pressurise the grease which is forced past the check
valve into the upper chamber and then into the lower chamber via the groove machined into the plug.
The grooves are positioned so that they are never exposed and cannot be entrained by the process
fluid.

3. Rotate the plug to evenly distribute lubricant.
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4. If necessary repeat procedure until lubricant is visible inside valve cavity.

Method 2 with hydraulic lever gun

1. Charge the lever gun following manufacturers instructions.

2. Connect coupler of the lever gun to the universal button head of the lubricant screw.
3. Inject the grease by means of hand lever pumping.

4. Turn the plug for even distribution of lubricant.

5. Continue lubrication until lubricant is visible inside the valve body.

Monitor the pressure gauge during the sealant injection process. For sealant to flow onto the valve seats,
enough sealant at sufficient pressure has first to be injected to over come the line pressure, to fill any
cavities in the sealant chamber and grooves, and to overcome the flow resistance through the valve
sealant system.

It is desirable but not essential; to operate the valve either partially or fully after injecting sealant, to
help spread the sealant over the entire seating surfaces.

4.2.2 Valve sealants and lubricants

Only sealants recommended for TAPER plug valves should be used.
Do not use the following types of sealant:

a) Sealant supplied by cylindrical/parallel plug valve manufacturers. These are much higher viscosity than
taper plug valves require and will substantially increase the valve torque.

b) Commercially available lubricating grease such as bearing grease. These greases do not have the
chemical resistance, lubricating and sealing properties required by taper plug valves.

Do not use plug sealant grease for the stem packing where the design requires PTFE plastic packing (see
below explanation). Where an allen key closure system is fitted on the stem sealant nipple, packing
‘sticks’ can be used as stated below. Mushroom head grease nipple may also be fitted.

For leaking valves it is common for operators to use a higher viscosity ‘sealant’ in the sealing grease
channel in lieu of conventional sealant/lubrication. Some types are even laced with Teflon to help seal
even very worn valves. However, special heavy sealants can eventually harden dramatically increasing
torques and blocking grease supply channels preventing the replenishment of replacement lubricant
reaching the critical seating areas. In addition, they can dramatically increase torque. This can happen due
to higher temperatures, lack of maintenance, time, or just due to the nature of the media being handled.
Some sealants can also block secondary check valves inside lubricant fittings. Flushing agents are
available to attempt to clear hardened grease without having to remove the valve from the line. Lighter
sealants (lubricants) are available which enjoy a longer life and tend to harden slower. However, on the
down side these lighter sealants flush away quicker and provide a less effective seal on worn or
corroded valves.

It is important to remember that in small sizes below 50 NB depending on class (typically those without a
flanged top bolt gland) the stem packing is the primary seal and only stem packing compound should be
used to top up the packing, not grease sealant. Grease sealant is only used for the plug/seat area. In
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smaller size and lower pressure plug valves, ‘packing sticks’ are used and can be screwed in through the
top of the stem with a bolt in lieu of using a grease fitting. If there is no body grease fitting, then the
sealant channel on top of the stem supplies sealant to the plug and the seat. Bolted style gland packed
valves do usually (optionally in smaller sizes) have a separate stem sealant injector but this is only needed
in an emergency to temporarily seal a damaged stem seal (refer to Appendix B and C).

The purpose of lubrication is for 3 reasons:-

- To protect the surface seal of the valve from corrosion and abrasion.
- To contribute to a good seal.

- To contribute to an easy action.

The frequency of re-lubrication depends upon the operating conditions from the required mode of
sealing. Generally the valve should be regreased every 3 or 4 operations of the valve especially if used
high pressure gas however it depends entirely on the period between each operation of the valve.

The following tables gives you the minimum frequency of re-lubrication according to the temperature
range and service type. ANSI class 600 and above should be greased more frequency especially if the
media is high pressure gas. Special grease should be used for low and high temperature.

The quantity of grease for re-lubrication also depends on the operating conditions, however the usual
amount is about 2 gr/mm of passage.

TABLE 1
Frequency of lubrication using temperature as a guide

TEMPERATURE RANGE | TEMPERATURE RANGE

-28°to -1°C 6 months
0° to 100°C 12 months
-50° to 29°C 6 months
100° to 150°C 3 months
150° to 180°C 2 months
over 180°C 1 month
TABLE 2
Frequency of lubrication using service as a guide
SPECIAL CONDITIONS | FREQUENCY OF SEALANT INJECTIONS
Infrequent operation, valve either fully opened or fully Every 20 operations, minimum once per year. But,
closed. Non abrasive gases or liquids. depends on media, temperature, etc.
Infrequent operation, valve either fully opened or fully Every 10 operations, minimum 5 times a year. But,
closed. Abrasive gases or liquids. depends on media, temperature, etc.
Throttling services and abrasive slurries. Every 5 operatlor)s, minimum 12 times a year. But,
depends on media, temperature, etc.
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TABLE 3
Frequency of lubrication using operation frequency as a guide

FREQUENCY OF SEALANT INJECTION FOR A VALVE IN
FREQUENCY OF VALVE STANDARD SERVICE

HSE NO MORE THAN | NO LESS THAN
10-100 times a day Daily Weekly
1-10 times a day Weekly Monthly
1-30 times a month Monthly Quarterly
Several times a year Quarterly Biannually

The choice of lubricant should be in accordance with the process medium and the service temperature
range (see lubrication Table 2 & 3 above).

It is recommended that the valve be periodically stroked (at least partially) to ensure valve functions, and
will aid to prevent seizure/galvanisation on any mating surfaces (or in the case of resilient seats).
Duration depends on service, criticality, etc.

There are different types of lubricants available depending on temperature and service. Special lubricants
for worn or corroded valves are available as well as flushing agents to remove old grease.

Use extreme caution when injecting sealant into a valve in the closed position with
& a non compacting fluid in the valve.

Caution

B) CONFIRM SUSPECTED STEM LEAKAGE

The following methods can indicate stem leakage.

a) Gas services - applying a detergent solution around the stem area will produce soap bubbles if
the stem is leaking. A bad leak may be heard as a hissing noise from the stem area.

b) Liquid services - stem leak on a liquid service will be visible as liquid flowing out from
where the stem protrudes from the body.

C) Gear operated valves - the area where the stem protrudes from the body is hidden by the gear
operator. Confirm stem leak by observing or applying a detergent solution around relief valve
(where fitted) in the gear operator indicator plate, and the gear operator to the valve body
mounting area.

d) Portable electronic hydrocarbon detectors - some are sensitive enough to detect stem leaks by
placing the probe adjacent to the stem.

If a hexagon socket/headed screw bottoms out inside the stem packing, and the stem is still leaking, then
more stem packing compound needs to be loaded into the stem packing. This is done by removing the hex
socket/headed screw and putting a new piece of stem packing compound into the injector unit and
energising it with the hexagon socket/headed screw.
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4.2.3 Adjustment of gland

The gland has two functions, to effect a seal on the stem and also to give a plug loading into the body.
The gland should always be reasonably tight to give correct resistance for the sealant system - if the
gland is loose then the sealant film will not properly form between the seats. Over a period of time -
particularly if the valve is subject to elevated or cyclic temperature fluctuations - the gland will need to
be tightened.

Using a wrench, tighten with reasonable hand force. Take care not to over tighten or the plug will not
turn. Once the gland has been tightened, sealant should always be injected and the valve operated to
check that the valve is working correctly.

5.0 REPAIR

Only minor repair should be attempted. Major repairs should be undergone by an APV approved plug
valve specialist repairer. This is a general guide.

5.1 DISASSEMBLY

During disassembly care must be taken to avoid damage to individual component surfaces. Similar care
should be taken with gasket contact areas of flanges. For drawing refer to our as-built drawing for each
item supplied with order. The below procedure is a general guide, parts vary according to size & class.
Disassembly should be performed by an APV approved service centre. Refer Appendix A, B & C as a guide
but consult the as-built drawing as designs vary according to size, class & style.

1. Remove the valve from pipeline with plug in the OPEN position. Before removing valve bleed off
residual pressure that may be in the body cavity.
2. Remove valve operator (gearbox or wrench).

5.2 INSPECTION & REPAIR

1. Degrease and clean all components of the valve. Particular attention should be paid to the cleanliness
of the sealant grooves in the plug.

2. Clean and degrease the upper and lower chambers in the body and visually check for signs of damage
or wear.

3. Visually examine the plug surfaces and the contacting surfaces of the valve body for damage or wear.

4. There should be no deformation or wear on cover.

5. Replace any worn or damaged parts such as: 0-rings, thrust bearing, diaphragm, etc.
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TABLE 4
Trouble shooting guide
| TROUBLE | PROBABLE CAUSE REMEDY
A | Won't fully open or close Improper setting of gear operator stops Reset stops for proper installation

1. Inject sealant

2. Flush the valve with valve flush. Follow APV’s instructions

3. Inject low temperature sealant and/or insulate. Consult APV
for recommended sealant

4. Consult APV

1. Sealant level low

2. Dried out sealant

3. Temperature too low

4. Damaged gear operator

B | Difficult to operate

C | Stem leakage Yoke not tight Adjust gland and then inject sealant
1. Sealant level low 1. Inject sealant
2. Plug set incorrectly 2. Adjust gland and then inject sealant
D | Leaks from seat 3. Incorrect sealant 3. Consult APV with service details
4. Damaged seats 4. Consult APV
. 1. Loose sealant check valve 1. Inject sealant to clean and reseal check valve
E | Leaks through balance hole in the plug 2. Ball check not seated or damaged 2. Remove from pressure and tighten or replace check valve
1. Damaged cover seal .
F | Balance leakage at cover 2. Bonnet bolting loose - if this does not 1. Tighten cover bolts

2. Remove from service and consult APV
reseal cover, the suspect

6.0 GEARBOX RE-LUBRICATION

The gear unit is factory pre-lubricated and does not require lubrication. Where grease nipples are fitted
(much larger sizes) then they can be lubricated through the grease nipples once every 24 months.
However, most types of gear operator do not need any lubrication for their entire life. The gear teeth
racks on worms and wheels do not normally require re lubrication. However, if operation becomes
difficult of noisy, this indicates a lack of lubrication. In this case, re-lubrication is recommended.

The procedure is as follows:

1. Remove the gear cover to access gearbox internals.
2. The lubricant is applied to all tooth racks in a layer of about 1 mm.
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APPENDIX A

Range & Types

Wrench

Check valve
Gland stud

Gland Gland packing

Shim packing ring

Gasket

Stud
Body

Sealant channels

Plug

sl CICICIEICICICICISIEICIE)
ANS 150 O|0|0|0|0|0|0|0O
NS 150 O|C|I00CI00 @@
w1 O]010|0|0|0|0|010|0|0
e O|C|0|C|C 0000

)

@ Regular Pattern, Standard Type O Short Pattern, Standard Type Venturi Pattern, Standard Type @ Jacketed
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APPENDIX C

Standard Design*

The standard style plug valve has the stem extended from the top
of the valve. The valves have a bolted cover which retains the
plug in case the gland is removed. The gland maintains the
pressure in the cover and prevents any leakage through the
stem as well as retaining the plug in position. The gland
supports the packing and acts as an anti-friction bearing to
prevent stem packing rotation. Plug lubrication grease is
injected through a nipple (fitted with a check valve). Greasing
can be done when the valve is under pressure. The plug
grooves avoid grease leakage into the line as during rotation
each groove is isolated from the other grooves.

=
2 Body 910  Gland Stud/ Nut I i
3 Plug & Stem 10 Gland Nuts @ =
4 Cover Bolts 11 Gland 21 & —10
5 Gasket 12 Stop Plate/ Lock Device @}
6 Packing Retainer Gasket 17* Sealant Injector ~‘I= 11
7 Gland Packing (multiple) 21 Check Valve -
8 Cover
S 7
=
* Combination button head fitting & plunger for packing sticks. =
o : ; ; 9/10
Integral plug & stem inherently anti-static.

i i
! !
i i
i i

ey —— T

J%&M%

* Indicative sample SAPM B.0.M. only, refer to as-built drawing.
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APPENDIX D

Typical Main Material Types

Category | Body/ Bonnet Plug ‘ Stem ‘ Bolt/ Nut
N A216 Gr. B AZE%CGB!VQ’;CC A29 Gr. 4140 A193-B7M
GGG40.3.G625 | iy Gags | UNS4100Gr 410 | A194-2HM
Carbon A105 A193-B7M
o) A216 WCB/ WCC |A105A216 WCB/ WCC|  A29 Gr. 4140 Ny
Max C 0.25%
Low A350-LF2
temperature | A352LCB/LCC | , A390-HF2 A29Gratao | LIELTM
carbon steel Max C 0.23% .
UNS S31254
A351 CK3MCuN UNS S31254 UNS S31254
Duplex steel A182 F44 A182 F44 A182 F44 A453 Gr. 660A
(6Mo)
UNS $31803
A890 UNS S31803 UNS S31803 | A453 Gr. 660A
Duplex steel A182 F51 A182 F51 A182 F51 UNS $32760
(Duplex 22% Cr)
UNS $32750
Super A890 A182 UNS $32750 UNS $32750
duplex A182 F55 A182 A182 UNS $32750
steel (Super Duplex F55 F55
25% Cr)
Alloy 20 UNS N08020 UNS N08020 UNS S32750 | A453 Gr. 660A
i A351 CN7M A351 CN7M UNS $32760 UNS S32760

Reference only, design varies according to size, class & customer preference. Refer to as-built drawing
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APPENDIX E

Dimensions regular pattern plug valves standard type

L
ANSI 150 SCREWED OR SOCKET ENDS WRENCH OPERATED
Size Inch 1/2” 3/4" 1 1-1/4" 1-1/2" 2"
DN mm 15 20 25 30 40 50
L mm 90 95 10 130 135 165
H mm 140 150 170 200 200 250
B mm 50 50 60 65 65 80
E mm 22 22 25 25 25 28
Plug port area % 80 80 80 80 95 90
Weight (approx) Kg 4 5 8 10 12 14
REGULAR PATTERN ANSI 150* & 125* WRENCH OPERATED
Size Inch 1/27 3/4" 1 1-1/4" 1-1/2" 2" 2-1/2" 3" 4" 5” 6"
DN mm 15 20 25 32 40 50 65 80 100 125 150
D mm 89 98 108 18 127 152 178 191 229 254 280
L Butt Welding mm = = = = = 216/267  241/305 283/330 305/356 = 403/457
L Flange Raised Face mm 130 130 140 150 165 200 220 241 300 350 394
B mm 40 45 50 50 60 70 80 90 10 140 160
H mm 150 165 170 180 210 250 280 300 340 390 420
E mm 20 20 22 22 25 28 35 38 44 50 50
Plug port area % 100 100 100 100 100 85 85 85 80 80 75
Weight (approx) Kg 3 4 6 9 13 18 24 35 50 75 110
REGULAR PATTERN ANSI 150 & 125* GEAR OPERATED
Size Inch 6" 8” 10” 12"
DN mm 150 200 250 300
D mm 280 343 406 483
L Butt Welding mm 457 521 559 635
L Flange Raised Face mm 394 457 533 610
B mm 160 190 210 225
H mm 520 560 570 585
M mm 320 360 370 390
N mm 120 150 150 170
Handwheel Diameter mm 500 650 650 650
Plug port area % 75 60 50 40
Weight (approx) Kg 150 220 270 340

* AS/BS Table D, E, F also available
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APPENDIX F

Indicative Body/bonnet bolting torque ft-lb (N-m)

Bolting Material

Stud Size

B7M/L7TM B7/B16/L7 | B8/B8M CL.1 | B8/B8M CL.2
3/8 - 16 UNC 15 (20) 20 (27) 15 (20) 20 (27)
7/16 - 14 UNC 25 (34) 30 (41) 22 (30) 25 (34)
1/2 - 13 UNC 40 (54) 50 (68) 35 (47) 45 (61)
9/16 - 12 UNC 55 (75) 70 (95) 55 (75) 65 (88)
5/8 - 11 UNC 75 (102) 100 (136) 70 (95) 85 (115)
3/4 - 10 UNC 135 (183) 170 (231) 125 (170) 150 (203)
7/8 - 9 UNC 200 (271) 270 (366) 170 (230) 200 (271)
1-8UNC 350 (475) 400 (542) 219 (298) 350 (475)
11/8 -8 UN 500 (678) 520 (705) 256  (398) 450 (610)
11/4 -8 UN 675 (915) 850 (915) 321 (498) 650 (881)
13/8-8UN 900 (1220) 1200 (1627) 384 (598) 900 (1220)
11/2-8UN 1200 (1627) 1500 (2034) 1200 (1627)
15/8 -8 UN 1600 (2170) 2000 (2712) 1501 (2035)
13/4-8UN 2000 (2712) 2500 (3390) 1907 (2585)
17/8-8UN 2500 (3390) 3100 (4204) 2357 (3195)
2-8UN 3000 (4068) 3800 (5153) 2876 (3898)
21/8 -8 UN 3600 (4882) 4500 (6102)
21/4 -8 UN 4400 (5966) 5400 (7322)
21/2-8 UN 6000 (8136) 7500 (10170)

Note:

(1) Torques shown are for A193 B7/B7M/B8/B8M and A320 L7/L7M/B8/B8M.
(2) Torque tolerance £10%.
(3) For temperatures above 750°F (400°C) use 75% of the torque values.
(4) Above torque values are with the bolts lubricated.
(5) Values above are based on 30,000 psi (206.85 Mpa) bolting stress and lubricated with heavy graphite and oil mixture or a copper based
anti-seize grease.
(6) Do not excgeed by more than 25% of values stated when emergency torquing is required.
(7)  All bolts shall be torqued in the pattern as shown in Appendix E over page to ensure uniform gasket loading.
(8) Optimum torque can vary depending on type of body gasket but do not increase torque more than 10% above those shown.
59) Consult us for other bolt material.
0

10) Most B8M and B8 bolts are class 1 so do not assume class 2 unless you are sure.

Bolt tensions shown must be decreased by 25% when other or no lubrication used.
Non lubricated bolts can have an efficiency of less than 50% the torque of values
stated. Indicative torques are shown only, different body gasket systems, different

ok seating styles, different sizes & classes, etc., will have different torque
requirements. Furthermore, other stud grades can have much lower torque
capabilities depending if class 1 or class 2 and or above variables.
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APPENDIX G

Bolt Tightening Sequence

1og\?-
12 14 16

Torque chart

2’ 50 100 170
3" 80 118 219
4 100 300 535
6" 150 626 1080
8” 200 2030 3205
10” 250 2165 3259
127 300 3120 5200
147 350 4845 8485
16” 400 6030 10695
18” 450 9145 15940
20” 500 12020 21040
24’ 600 19425 34480

Torque is at maximum Delta P. Numerous factors can dramatically
increase torque such as: - temperature, hardness of the grease
over time, particulates in media, media type, grease type, etc.
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