
INSTALLATION, OPBRATION AND
MAINTENANCE MANUAL FOR

AIL TRUNNION MOUNTED BALL VALVES

1. STORAGE AND HANDLING OF VALVES

On receipt check that the valve is in fully assembled
and in tact, The valve should be in open position to
protect the ball surface from any inadvertent handling
damage.

Prior to shipment from the factory end protectors are
attached to the inlet and outlet of each valve, for
protection from mechanical damage and forprevention
of the intrusion of dust and any other foreign objects
into the valve bore, during transit. These valve end
protectors should be kept intact and be removed only
at the time of installation.

Valve should be stored in a covered area, which is dust-
free, leasthumid andwell ventilatedplace. Always care
shall be exercised not to damage the extended portion
of stem housing, gear units/actuators, which are very
vulnerable to damage due to wrong or careless
handling. Placing valves directly on the ground or on
the concrete floor is not recommended. Under no
circumstances should the valve be stored outdoors. The
valve should be kept on a wooden pallet at least 6
above the ground level.

Always AIL Ball Valves are shipped with balls in fully
open position for protection of ball and seat ring
surfaces. Valve should always be left open during the
storage period.
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Do not apply tar, paint, grease or any other material
inside the valve, as this could impair the performance
of the valrre.

While transporting the valve from storage area to
installation site, it should not be dragged on the ground.
For moving r,r'ith a crane, valves should be positively
slinged u,ith a ll'ire around the valve body and end
flanges or through the lifting lugs provided. The crane
r',.ire should not be in direct contact with valve operating
gear units / actuators. Do not rope or chain through
the valve port.

Negligence of the above cautions may cause ball / seat
damage or deformation of seat or stem, rvhich will
affect sealing and operational torque performance of
the valves.

VALVE INSTALLATION

Before installation, remove all foreign matter from the
pipeline by flushing the line with rvater or compressed
air. As normally any site are dusty and full of loose
components, ensure not to remove valve end protectors
before valves are ready for mounting.

Afterremoval of end protectors, thoroughlyclean inlets
and outlets of bc.th pipes and valves so that flange
gasket faces are free from dust, which may affect
sealing performance.

Any scratch or defect on gasket contact faces ofvalve
flanges and pipe flanges should be carefully detected
and corrective actions like applying sand paper or
grinding stone to make the surface smoother, shall be
done.



Do not rope or chain tluough the valve port

Before coupling the flanges, first align bolt holes of
valve flanges w.ith those ofpipe flanges (ie companion

flanges), then insert gaskets and tighten bolts. Rnfu,

bolt tightening sequence and the necessar)' lot'que
(clnrts attaclrcd). These shall be strictly follou'ed to

ensure a leak tight joint betrveen pipe and valve. If the

valve and pipes are not aligned accurately, unbalanced

tightening u,ill cause excessive stress on bolts and

hence the alignment should be ensured.

For larger flanged valves, rvhich are provided rvith foot

support, first the flanges are to be aligned and bolted
rvith the pipe flanges. Then only the ground / pedestal

support to be brought up to the foot support ofthe valve.

The foot support need not be bolted on the floor.

In general, installation of a flanged valve does not

require procedures beyond those normally used for the

installation of flanged fittings. The valve may be

installed in any position and either end of the valve

may be installed upstream. The most ideal orientation

for a ball valve.

For a rveld end valve, it should be installed in the FULL

OPEN POSITION. If the valr.e must remain closed

during installation, extra care shall be exercised to

ar.oid weld spatters fal l ing on the ball  surface.

Alignment of the valve with the pipe must be as

accurate as possible so as to get a most favorable
condition for weld deposition.
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CAUTION : temperotures in excess of 100 deg C in

the seat ring area will result in sest ring damage

Temperoture indicatirtg crayons shotrld be used to

monitor and control temperature in this area during

welding.

VALVE OPERATION

Ball valves are 90 deg operation open. ie quarter turn

of the ball makes the valve either fully open or close.

Valves do not  have any preferred d i rect ion of

instal lat ion. Easiness or proximity of handwheel

operation is the only consideration, rvhile fixing the

r.alve on to the pipeline. Refer general assentbly

drawing of a geur operatecl bal l  valve for
understancling the intental construction.

Normally clock'*'ise operation is for close and anti-

clockwise operation for open. By observing the position

indicator provided on the gear unit or the actuator, the

open or close position of the valve can be ascertained-

AIL trunnion mounted ball valves are generally fitted

with a self locking gear unit, for a manually operated

valve. Electric actuators, rvhich gives a multi-turn

output, are fitted on the gear unit, so the actuator drives

the input shaft of the gear unit, rvhich in tum drives

the valve stem. Stem is engaged with the ball- A hat

mi l led pro ject ion of  the s tem engages wi th  a

corresponding female milled slot on the ball, and hence

any rotary motion of the stem has to rotate the ball'

Gear units have in-built mechanical stopper screws,

for setting the exact open and close position of the ball.
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In the full;, open position of the valve, the ball bore
should exactly align rvith valve bore, as otherwise the
pig can get stuck during the pigging operation. The
stopper scre\vs are factory set to exact open and closed
positions.

Pneumatic/gas/gas over oil actuators are fitted directly
on top of the valve, u,ithout a separate gear unit, as
these actuators themselves are quarter turn devices.

Ball valves are NOT recommended for throttling
sen'ice. They are for either allor.ving free flow of fluid
or to totally cut it off. If the ball is left half open/close
it r.vill lead to hearrv erosion of both the ball and seat
rings and hence cause heavy leakage.

Trunnion mounted ball valves are generally upstream
sealing valr.'es. Both the seats are floating and capable
of axial movement in the pipe axis. The seat rings are
kept pressed to the ball by means of flat springs. This
feature ensures that valves are capable of passing the
double block and bleed test requirements. Hence online
bleeding ofthe vent or drain is possible, when the valve
is in FULL OPEN or FULL CLOSE position. By this
r.vay it is possible to periodically ensure that both the
valve seats are sealins or not.

ON -  L INE MAINTENANGE

AIL TRUNNION MOUNTED bal l  va lves are
maintenance free. Horvever maximum valve potential
can be realized through the use of the maintenance
procedures outlined in this section.



4.1 BLOCK AND BLEED

AIL ball valves are provided rvith vent and drain

httings/ r,alves. It is reconmended that periodically

the vent and drains are opened and flushed using a

compatible / inert medium to prevent accumulation of

dirt/debris in the body cavity leading to the erosion

of intemal sealing surfaces. ln the standard design of

pipeline ball valves, threaded connections of the valve

body for drain and vent lines are sealed by threaded

plugs. These should not be removed as long as the valve

is under pressure.

However u'ith line under pressure, the valve body

cavity can be vented to atmosphere and completely

drAiNCd Off W'ith thc BALL IN CLOSED POSITION

as follorvs

l. Close the ball rralve.

2. Open the vent valve. If special vent plug is provided,

fully remove the plug.

3. Open the drain valve, at the bottom.

4. Allorv the flushing medium into the body cavity

through the vent hole, allowing for drainage through

the drain valve.

5. Continue flushing till all dirt/debris are completely

evacuated from the cavitlr

PERIODIC MAINTENANCE

Periodic maintenance is performed according to a plant

schedule that is convenient as well as to keep the valve

in good working condition and realize full unit life.

Longer seat life and easier operation can be obtained

if sealant is injected periodically. This reduces abrasive

4.2
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w'ear by providing a this film of lubricant of mating

sealing surfaces. Depending on the severity of the

sen'ice environment, it is recommended that sealant

be injected once e\,'ery month or lesser inten'als. While

charging try rotating the ball through a small angle (say

10 deg ) and return it back to the original position.

Seal damage, due to operation in abrasive or extreme

services environments, may eventually result in

leakage. Unless the valve is severelydamaged, leakage

can be stopped by injecting sealant in the appropriate

areas of seat and stem.

Seat leakage

Seat leakage is controlled by injecting sealant into the

secondary seat sealant injection system (see belou' for

description)

Please note that a leak across the seat cannot be arrested

by extra turns of the ltand wheel (as in a gate valve).

Because of high gear ratio and mechanical advantage

of the gear units, enorrnous torques can be applied on

to the stem, and can damage the stem or the gear unit

stopper screws. Only application of sealant is the right

answer to arrest/halt the seat leakage momentarily.

Stem seal leakage

Stem sealleakage can usually be controlled by inj ecting

stem sealant into the stem housing. refer sketch stent

seal system for provision of sertlant injection facility.

Refer to stem seal replacement section if sealant does

not control leakage.



STET,{
SEALANT
PROVISION

4.5

Stem Seal System

STEM SEAL REPLACEMENT

It is desirable that the valve be relievetl of presstue
prior to seal replacement If this is not possible, get
in touch with AIL or their  authorised service
rep res e n t a t ive for addit i ona I info nn at i ort.

After checking to ittsure that no pressure is trappecl
in the valve, exercise thefollowing steps in replacing
the stent seal. AIso refer the sketch ,'Stem 

seal svsteni,
l. note the positiort of the gear unit in relation to the

valve, and rernove it. preferablv the ntechanical
stopper screws in the gear unit is not distttrbed.
however if essentialll,such a clisturbance is neecled-
the position shull be marked to facilitate exuct
resetting wlrcn reinstalling the gear urit

2. Remove the kev and its retaining screu, antl washer.
if provided.
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SEAT SEALING SYSTEM

Loosen all the hexagonal cap screws, which hold

the gland. remove the gland from its place'

Take out both the graphite seals (t*-o nuntbers)'

Keep the new graPhite seals-

Place the gland back in its place and tighten all

the cap screws. Diagonall-v opposite screws shall

he tightened in sequence-

It is advisable to conduct a stem seal leaktest (before

fixing the gear unit), it shall be done as follows'

Pressurise the body cavity ( either through the clrain

or vent) using 80 to t 00 psi air or nitrogen. As the

valve is in fiilly open or dose condition, the cavity

will getfully pressurisedupto the stem seals- Apply

soap solution on top of the gland to ensure no leak'

Nov'gear wit shall be rnounted back in its position,

after ensuring correct orientatiort-

1 0



5.0 SECONDARY SEALING SYSTEM

Following comprises the secondary sealing system

SECONDARY SEAT SEALING SYSTEM

Refer sketch "seat sealing system". Both the seats are
provided with sealant (special grease) charging facility
(two button head injectors can be easily noticed,
protruding out of the valve body, one for each seat).
The sealant charged passes through the injector, a check
valve and through a small drilled hole into the seat
ring and reaches the seating surface ofthe seat ring,
which contacts the ball. The charge gets uniformly
distributed on the seat surfhce through a circular groove.
A film formed on the seating surface provides for
immediate and emergency sealing ofa leaking seat ring.

SECONDARY STEM SEALING SYSTEM

The stem housing is provided with one packing fted
injector, very close to the valve cover flange. Special
graphite based stick sealant can be screwed inside after
removing the grub screw inside the injector. This
sealant goes directly on to a groove provided in the
stem outer diameter and hence forms a packing around
the stem. Once th is  pack ing is  in jected,  on l ine
replacement of the top rin-e is possible.

AIL trunnion mottnted ball valt'es (si:es B,,and largerl
are alway,s pt'ovided v'ith the abot'e referred sealant
injection facili4'for both seats os well as for stem.
This is an extremeb, useful emergency facility. In the
unlikely event of a leakage ecross the seat, charge
sealant No. 735 or 1033. using a sealant gun.

5.1

5.2
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6. REGULAR MAINTENANCE

These are major repairs u'hich necessitate removal of

valve from the pipeline, such a replacement of ball,

seat rings, stem etc it is suggested that such repairs

are undertaken only under the direct xtpentision of

AIL ser,,ice engineer.

Before removal of valve from the pipeline' the pipeline

is to be necessarily DEPRESSURISED' Also vent/

drain off the body cavity handling equipment as

required for the weights involved shall be ascertained

from recordsidrawings. Valve shall be suitably and

correctly slinged, before start of flange bolt loosening'

Once all the flange bolts are removed, move and place

the valve safely on to a rvooden platform and shall be

transported to the repair shop. It is advisable to keep

the valve in fully open position and rvith the end

protectors in place, while in storage, till service is

undertaken.

RECOMMENDED SPARES

It is recommended that following minimum spares are

available with the customer

- one soft seal kit comprising of rings, nylon insert,

gland packing and gaskets

- one set of bearings and thrust washers

- suffrcient quantity of emergency sealant.
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