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SYSTEM DESIGN - English

The life of the valve is dependent on its application, frequency of use and freedom from misuse.
The properties of the fluid passing through the valve such as pressure, temperature, chemical constituents and solids content must
be taken into consideration to minimise or avoid premature failure.
A well-designed system will take into consideration additional factors such as the electrolytic interaction between dissimilar metals
in the valve and pipework.
Before commissioning a system, it should be flushed to eliminate debris and chemically cleaned as appropriate which will help
prolong the life of the valve.
Not suitable for fatigue loading, creep conditions, fire testing, fire hazard environment, corrosive or erosive service, transporting
fluids with abrasive solids.

Limits of Use within Europe
The valves to which these installation, operation and maintenance instructions apply have been categorised in accordance with
the Pressure Equipment Directive.
The fluid to be transported is limited to Group 2 liquids i.e. non-hazardous and on no account must be these valves
be used on any Group 2 gases, Group 1 liquids or Group 1 gases.

Fluid

Group 2 Liquids

Series 850

PN

DN

Category

Nitrile

16

50 to 300

SEP

EPDM

16

350

I*
*Category I requires Œ mark

Operating Pressures and Temperatures
PN 16

Non-shock pressure at temperature range

Non-shock pressure at max. temperature

Nitrile

16 bar from -10°C to 90°C

16 bar at 90°C

EPDM

16 bar from -10°C to 120°C

16 bar at 120°C

Pressure/Temperature Rating
These valves must be installed in a piping system whose normal pressure and temperature do not exceed the above ratings.
If system testing will subject the valve to pressures in excess of the working pressure rating, this should be within the test pressure
for the body, with the valve partially open.
The maximum allowable pressure is for non-shock conditions. Water hammer and impact for example, should be avoided.
If the limits of use specified in these instructions are exceeded or if the valve is used on applications for which it was not designed,
a potential hazard could result.

Location
The eccentric plug valve may be installed in horizontal pipework or vertical pipework.
Valves must be provided with adequate support. Adjoining pipework must be supported to avoid the imposition of pipeline strains
on the valve body. Heavy valves may need independent support or anchorage.
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ECCENTRIC PLUG VALVE
Prior Installation Inspection

Fitting Instructions
1)

The mating flange (both valve and pipework flanges) should be checked for correct gasket contact face, surface finish
and condition. If a condition is found which might cause leakage, no attempt to assemble should be made until the condition
has been corrected.
2) The gaskets should be suitable for the operating conditions and maximum pressure/temperature ratings. The gaskets should
be checked to ensure freedom from defects or damage.
3) Care should be taken to provide correct alignment of the flanges being assembled. Suitable lubricant on bolt threads should
be used.
4) In assembly, bolts are tightened sequentially to make the initial contact of flanges and gaskets flat and parallel followed
by gradual and uniform tightening in an opposite bolting sequence to avoid bending one flange relative to the other, particularly
on flanges with raised faces.
5) Parallel alignment of flanges is especially important in the case of the assembly of a valve into an existing system. Flanged
joints depend on compressive deformation of the gasket material between the flange surfaces.
6) The bolting must be checked for correct size, length, material and that all connection flange bolt holes are utilized. Certain sizes
of valves have tapped bolt holes in the connecting flanges where there is no room for nuts behind the flange.
7) Rubber components in valves, or provided as spares, should not be exposed to heat or direct sunlight, as this accelerates the
aging of the rubber. Ozone in the air around electrical appliances also accelerates the aging of certain elastomeric materials.
8) Prior to installing the valve, note which is the 'Seat End'. For ease of identification it is cast into the flange edge. Generally,
the valve will be installed with the pressure applied from the opposite end to the 'Seat End' i.e. with the seat downstream. This
will cause pressure-assisted closure. If the valve is required for reverse flow conditions i.e. pressure assisted opening, then
this should be stated at the time of order.
9) In cases where shut-off is required in both directions, the valve should be installed so that the highest differential pressure
at shut-off is that which assists closure.
10) Where the fluid is a slurry likely to cause material build up in the valve body, it is preferable to install the valve in reverse
flow (pressure assisted opening). For heavy duties, the valve should be installed with the valve stem horizontal with the plug
rotating to the top of the body during opening.

INSTALLATION (GENERAL) - English

Inspection of the body marking must be made to ensure that the correct valve is being installed.
Valves are precision manufactured items and should not be subjected to misuse such as:• Careless handling
• Allowing dirt to enter the valve through the end ports
• Lack of cleaning both valve and system before operation
• Excessive force during bolting.
When large valves are provided with lifting lugs or eye bolts, these should be used to lift the valve.
Immediately prior to valve insallation, the pipework to which the valve is to be fastened should be checked for cleanliness
and freedom from debris.
Valve end protectors should only be permanently removed immediately before installation. The valve interior should be inspected
through the end ports to detemine whether it is clean and free from foreign matter.
Valves should be cycled open and closed several times to ensure they are in good working order and have not been damaged during
shipment or storage.
Note: All special packaging material must be removed.

Operating Instructions - Wrench Operated
Wrench operated eccentric plug valves close by turning the valve stem 90 degrees clockwise.

Torque Collar
All wrench operated eccentric plug valves are equipped with a multi-function device referred to here as a torque collar.
This device serves as:
• Wrench Adapter-2” square
• Position Indicator
• Open Position Memory Stop

• Closed Position Stop
• Running Torque Adjustment
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ECCENTRIC PLUG VALVE
Running Torque Adjustment

INSTALLATION (GENERAL) - English

The cam action of eccentric plug eliminates the majority of the torque prior to seating. To prevent the plug from creeping open
or slamming closed, the torque collar maintains constant frictional resistance on the shoulder of the valve cover. This component
is factory set. However, once the valve has been installed, it is recommended that the torque adjustment nut be further tightened
to ensure adequate friction exists to prevent unwanted closure.
To prevent the plug from unnecessary movement turn the hexagonal headed bolt clockwise until there is a substantial resistance
on the plug but not an excessive amount to prevent operating the valve with the appropriate wrench.

Position Indicator
Cast onto the torque collar is an indicator mark which corresponds to a graduated scale cast on the cover of the valve. This scale
is divided into 15 degree lines and indicates the exact valve opening from full open to full closed.

Open Memory Stop
The torque collar also incorporates an open position memory stop feature. The plug can be set after the correct flow is achieved
by slackening the open memory stop adjustment bolt and sliding it up to the travel stop in the cover and then tightening. The valve
can then be closed for maintenance and reopened to the set position without resetting the flow.

Closed Position Stop
The closed position stop is provided to allow for adjustment to compensate for wear of either the plug coating or the seat. The closed
stop is pre-set at the factory and should not require readjustment unless wear occurs.
To adjust the plug to compensate for plug or seat wear simply turn the closed position stop screw two turns counter-clockwise then
rotate the plug (clockwise) further into the seat and check the flow. Should this movement fail to shut off the flow repeat the above
step. Afterward re-tighten the lock nut to prevent the position from being altered.

Gear Operated
Gear operated eccentric plug valves are intended for use above ground or in valve chambers, they are not designed for buried service
unless fitted with a gear operator suitable for buried service.
Gear operated eccentric plug valves close by turning the handwheel clockwise until closed.
Excessive force is not required. The number of turns varies with valve size and gearbox.
To open the valve turn the handwheel counter-clockwise up to a positive stop position. Excessive force is not required.

Position Indicator
The top of the gearbox has an indicator plate to show the plug position. A scale is cast onto the gear housing, which is divided into
15 degree lines and indicates the exact valve opening from full open to full closed.

Closed Position Stop
The closed position stop is provided to allow for adjustment to compensate for wear of either the plug coating or the seat. The closed
stop is pre-set at the factory and should not require re-adjustment unless wear occurs.
To adjust the plug to compensate for plug or seat wear simply turn the closed position stop screw two turns counter clockwise then
rotate the hand wheel (clockwise) to move the plug further into the seat and check the flow. Should this movement fail to shut
off the flow repeat the above step. Afterward re-tighten the lock nut to prevent the position from being altered.
The eccentric plug valve is designed and manufactured to have a long life under normal circumstances. It does not require
any routine maintenance.
The valve should be at zero pressure and ambient temperature prior to any maintenance.
A full risk assessment and methodology statement, including highlighting any potential hazards, must be compiled prior
to any maintenance.
Appropriate tools and equipment should be used and appropriate personal safety equipment should be worn when undertaking
any maintenance.
The valve should be included in a planned maintenance programme to identify potential conditions early which could lead to failure.
The valves should however, be cycled from fully open to fully closed once every 6 months, which will increase the life of the valve
and operator.
In systems where corrosion could be a potential hazard, wall thickness checks on the body and cover should be made. This requires
either the removal of the valve from the pipeline or removal of the cover with the system at zero pressure. If the wall thickness
has reduced by 25%, the valve must be replaced.
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ECCENTRIC PLUG VALVE
If maintenance is required, due to unusual wear or service conditions the following procedure should be followed:

1)
2)
3)
4)
5)
6)
7)
8)

The eccentric plug valve is a top entry valve; therefore the body can remain in line during this operation.
Remove the washer fastening the torque collar to the plug stem.
Remove the torque collar and set aside.
With the valve de-pressurized, remove the hexagonal head cap screws that hold the cover to the valve body.
Remove the cover, leaving the plug in the body. It may be necessary to tap the plug stem down as the cover is lifted.
At this point the plug, PTFE thrust washers, journal bearings and cover “O” ring are accessible and can be removed
and replaced.
Care should be taken not to damage the plug elastomer or cover “O” rings upon re-assembly.
Reverse the above process for re-assembling the valve.

Replacing Stem Seals
a)
b)
c)
d)
e)
f)
g)

Remove the washer fastening the torque collar to the plug stem.
Remove the torque collar and set aside.
With the valve de-pressurized, using internal circlip pliers, remove the circlip and thrust washer.
The ‘U’ cup seals can now be pried out of the seal cavity taking care not to damage the plug stem or seal cavity.
A small amount of silicone grease applied to the new ‘U’ cup seals will help assembly.
The lips of the ‘U’ cup seal must be carefully entered into the bore to prevent damage.
To replace the torque collar reverse the above process.

Maintenance - Gear Operated
Valve Dismantling - Removing Gearbox
1)
2)
3)
4)
5)
6)

The eccentric plug valve is a top entry valve; therefore the body can remain in line during this operation.
Remove the bolts holding the gearbox cover in place.
Remove the cover and remove the internal bolts fastening the gearbox to the valve body. It may be necessary to operate
the handwheel to gain access to internal bolts beneath the quadrant gear.
Remove the gearbox and set aside; gently tap with a soft hammer to release any stiction.
Check the condition of the seal between the cover and gearbox, replace if damaged.
Follow the instructions for dismantling a valve with a torque collar from point 4 onwards, as above.

MAINTENANCE (GENERAL) - English

Maintenance - Wrench Operated
Valve Dismantling

Replacing Stem Seals
a)
b)

Follow the instructions for removing the gearbox points 1 to 4 above.
Follow the instructions for replacing the stem seals for a valve with a torque collar from point ‘c’ onwards.

Gear Operator Lubricant
The manual worm gearboxes should not require any type of periodic lubrication. Should the unit need to have the lubricant replaced
or topped up, it is recommended that Shell “Alvania” grease is used.

Storage
Eccentric plug valves are despatched with the plugs in the open position. Care should be taken to maintain this position while
the valves are in storage prior to installation in the pipework.
Flanged valve end protectors (if supplied) should remain on the valves until they are ready for installation.
Valves should be stored in dry conditions and site storage should minimise airborne or other debris from entering the valves.
Care should be taken to avoid direct sunlight on the plug elastomer during storage.

Spares
For the supply of genuine Milliken Eccentric Plug Valve spares contact your local Viking Johnson distributor.
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MAINTENANCE (GENERAL) - English
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Trouble Shooting
Problem

Valve will not open
Valve will not close

Valve will not isolate

Possible Cause

Action

Broken or incorrectly set torque collar

Adjust or replace torque collar

Gearbox seized or damaged

Service gearbox and/or replace damaged component

Obstruction in valve body

Remove obstruction

Excessive line pressure

Reduce pressure

Elastomer damaged

Replace plug

Incorrectly set torque collar

Adjust closed stop

Incorrectly set gearbox

Adjust closed stop

Obstruction in valve body

Remove obstruction

Excessive line pressure

Reduce pressure

Elastomer damaged

Replace plug

Leakage from plug stem

Damaged ‘U’ cup seal

Replace ‘U’ cup seal

Leakage from cover joint

Damaged ‘O’ ring seal

Replace ‘O’ ring seal

Notes:
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1

Item

Component

Material

1

Body

Cast Iron

2

Closed Stop

Steel (Zinc plated)

3

Cover

Cast Iron

4

Indicator Cap

Plastic

5

Journal Bearing

St. Steel ANSI 316

6

Locking Washer

Steel

7

Nut

Steel (Zinc plated)

8

‘O’ Ring

Rubber as plug

9

Open Stop

Steel (Zinc plated)

10

Plug

Ductile Rubber (Iron coated)

11

Setscrew

Steel (Zinc plated)

12

Setscrew

Steel (Zinc plated)

13

Circlip

Spring Steel

14

Thrust Washer

PTFE

15

Torque Bolt

Steel (Zinc plated)

16

Torque Collar

Ductile Iron

17

Travel Stop

Steel

18

‘U’ Cup Seal

Rubber as plug

19

Washer

Brass

20

Washer

Steel
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To visit our Video Library go to:

http://www.youtube.com/user/CraneBSU
46-48 WILBURY WAY
HITCHIN,
HERTFORDSHIRE
SG4 0UD. UK
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Every effort has been made to ensure that the information contained in this publication is accurate at the time of publishing. Crane Ltd assumes no
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