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Instal lat ion, Operation and
Maintenance Manual for

AIL Cast Steel Gate,
Globe and Gheck Valves

STORAGE
On receipt check that the r.alr es

and accessor ies are in tact .  Ensure

that  the valve is  in  fu l lv  c loscd

posi t ion.

End protectors on either side of

the valve should be kept intact and

remor ,ed  on l y ,  a t  t he  t ime  o f

insta l la t ion.

\ , ' a l ve  shou ld  bc  s to red  i n  a

covcrcd arca. Ifthe covcrcd area
i s  n o t  a r  a i l a b l c  u ' a t e r  p r o o f

c o v e r i n g  m a t e r i a l  s h o u l d  b e

spread over  the r .a lves and the
v a l v e s  s h o u l d  b e  k e p t  o n  a
rvooden pallet at least 6" ( I50nrm)

above the ground level.

Do not appl1. tar. paint. urcase or anv othcr uraterial insidc
the vah'e as this ri ' i l l impair the perfomrance of the valve.

2.0 CONSTRUCTION
AIL Gate.  Globe and Check ra l res are of  s turdv design and
give tight sealing against r.aried pressure and temperature of

the l ine t lu id.

All gate and globe valves are of OLrtside Screu' and Yoke
(OS&Y) t-vpe.

All check 'u'alves are of ssing tvpe.



Gate Valves

AIL gate valves can be categorised into tu.o bv the type of
Body-Bonnet joint and Gate design. This ntanual cor.ers the
follorving types.

A) Valve rvith

B) Valves rvith

Check Valves

AIL Check valr.es are categorised into trvo by the type of Body-
Cover joint. This manual co\:ers the follorving types

Valves rvith l .  Bolted Cover Joint
2. Pressure Seal Cover Joinl

INSTALLATION

Preparation for Installation

Move the valves as close as possible to
the insta l la t ion s i te  before removins
packaging and end protectors. After
removing the end protector, check the
inside of the valr.e and remove anv rust
inhibitor or dirt. If the valves have been
in storage for a lon_s period clean the
s tem th reads  a f t e r  r emov ing  the
protective paperand apply lresh grease.

Fig.2

Pre-commissioning Tests

All valves are factory tested in accordance '*,ith the relevant
testing standard as mentioned in the product catalogue.

Wherever valves are required to be re-tested before installation
ensure that proper Test rig is available at the site. Valves should
be tested as per the relevant testing standard.

l .  Boltcd Body-Bonnet . lo int
2. Pressure Seal Bonnet Joint
l. Flex Wed*ee type Gate
2. Paral lel  Sl ide Gate
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3.3

If \\,ater is used for-testing it is recommended that after testing
is  ovcr  thc ra l re in tenra ls  be dr ied n ' i th  dn ' r r i t rogen or  a i r .
It rr.ould bc adr isable to add comosion inhibitor in the u'ater.

Instal lation configuration
For best pcrlomrance it is recolnnrended that Gate and Globe
valves are installed \ crtical u ith stem operating end at the top.
horizontal or at anv angle in betu,ec'r.r.

Su ' ins check ra l res can be insta l led e i ther  in  hor izonta l  or
verlical pipelines. Hou'ever in vcrtical pipelines the flou, should
be only in upu'ard direction. Su'ing check valves should not
be installed at the outlet of a reciprocating pump as the pulsating
flou' is l ikell '  to damagc thc intcrnals.

AIL Gate valves hare b i -d i rect ional  seal in-q capabi l i t ies and
therefore can be installed in an1' direction. Hou,ever if the
valves are u ' i th  pressure re l iev ing f -eature (a hole in  the
upstream side of the gate) they. can be installed onlv in the
direction of arrou'.

Though  A IL  G lobe  va l r . es  ha r  e  b i -d i rec t i ona l  sea l i r r g
capabil it ies. t l ie direction of f lou'is influenced by the operating
condi t ions.  Hou'ever  lor  va lves insta l led in  dra in l ines of  h igh
tenrperaturc flLrids (cspcciallv steam) l lorv over the disc is
strongly' recommendecl.

AIL Check valves arc uni -d i rect ional  and are insta l led such
that the arrou nrark is in l ine uith the t-lou. direction. If this
is not ensured check ralvc s'i l l  stop the flou, altogether.

LIFTING TO POSITION
\a lves should be l i f ted Lrsins sui table mechanical  equipment.
Chains- Slings aud other liti in_e equipnrent should be regularlv
inspected. Do not atten.rpt to lift the r.alve by applying load
on hand u,heel. Gear unit. Actuator or Bv-pass piping. Chains
or Slinss shall be fired around the valve bodv.

Making End connect ions

AIL Gate. Globe and Check ralves are offered rvith Flanged
and Butt n'eld ends. The ends are machined in accordance to
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the standard specif ied in the product caralogues unless
otherrvise specified by tlre custon-ler.

3.5.1 Flanged connections

Gaskets and flange bolting rvhich are not supplied u ith the
valve should n'leet the requirements of end flange standard of
the valve. Flanges should be pul led together evenl1.,  by
tightening opposite pairs of bolts.

3.5.2 Weldedconnect ions

All u,elding should be performed by the qualified rvelders using
approved procedures. It is recomnrended that good engineering
practices are adopted to ensure that the heat from r.velding does
not affect the internals. Though there are no soft seats to be
affected in AIL Gate, Globe and Check valves. care should
be taken to avoid rveld splatter so as to prevent damage to
metal to metal seating.

Gate and Globe valves are to be in fully closed position ,uvhile
welding on to the pipeline to prevent'*,eld splatter from falling
directly on to the seating surface and sparking betu'een gate
and body.

Local post u'eld heat treatment (PWHT) of the heat affected
zone can be safe but u,e do not recommend that the entire valve
be subjected to PWHT. Excessive direct heat may affect the
stem packing and other operating equipnrents.

3.6 Installation of valve operators

As a standard AIL Gate and Globe rralves are supplied rvith
handr.l,heel or gear unit for manual operation.

Check valves do not required any operators for they open and
close automatically depending on the flou.condition.

Whenever Gate and Globe valves are ordered with Actuators
it is fitted at factory itself. All valves with actuators are set
and tested at the factory before despatch.



3.7

It is stron-elv reconlntended that the actuator setting be not

disturbed,'altered at site.

Start up

All vahes should be checked fbr operation before start-up.

For an actuated valve keeping the gate/disc in n-rid position

by handrvheel, start the actuator and check if the working

direction is correct. If not. check the wiring corrections.

The pipeline should be cleaned by flushing thoroughly rvith

\\'ater or air. The valves should be either fully closed or fully

open during cleaning operation. If they are partially open the
gate/disc seating may be damaged by the debris flushed out.

Some pipelines are required to be flushed out at very high speed
(such as steam blou'in turbine inlet) and in such cases particles

in the pipeline mi-sht darnage even the body seating. Use metal
protectors around the body seating to prevent damage.

Commissioning Tests

Valves are to be tested as per the relevant testing standard.

If there is an operational requirement to test the vah'es at higher
pressures. temperatures or durations these test parameters

should be specif ied and checked out with AIL pr ior to

subjecting the valves to such tests.

OPERATION

Gate Valves

Gate valves are multi tutl valves
rvith rising stem i.e.. they require
number of turns of rotat ion of
handw'heel for full closing or full
open ing  o f  the  va lve .  A l l  ga te
valves should be used only in fully
open or fully close position. IF used
in slight or half open position, the
gate may vibrateichatter and also

Top view of the Valve
F ig .3
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cause u,ire dran'ing at the seatins itrca. 
-Ihcrelbre gatc r alve

should not  be uscd lbr  le-gulat ion.

Al l  r  a l r  es c losc bv rotat ing the handu'hccl  c locku ' isc and open
by,  rotat ing ant i -c locku isc.

For handrvheel opcrated valr es thc- projection of the stent irbove
the handu'heel  ind icates uhether  thc-  ra lve is  in  open or  c lose
position. In Gear operated valr.es as the ster.r-r top ,uvil l  not be
visible. a separatc indicator can be pror icled if required.

4.1.1 Wedge Gate Valves

The  rah . ' e  i s  c l osed  b l , d r i r i ng  t hc  uedge  dou ,n  i n to  t he
corresponding tapcr in the bodv. The $'ed-ee and bodv seat
rin_e are matched and lapped fbr perfect sealing. \\"hen thc r,alve
is full l 'open the stem back seats into the bonnet bush. l lou.er-er
in tlre case of actuator valr.es the stem is not allou.ed to fullv
backseat to avoid dantagc.

AIL ued-ee sate ra lvc 's  fLr l l l 'c lose bv torque l imi t  and fu l lv
open (backseat) bl travel l imit.

4.1.2 Paral le l  Sl ide Gate Valves

Unlike \fu'edge sate valves. Parallcl sl ide gate valves do not
require rved_s:ing actiolt fbr seatin_rr. Tuo independent discs.
held toeether bv a disc canier and a spring. moves dol'n parallel
and close the valr e. As soon as the bodv port is sealed. a stopper
in the stent prevr-nts firrtht'r travcl. \\ 'hcn the ralre is opened.
the disc moves up and the stent backseats. Hou,ever in the
case of actuator valvt-s thc stc-r"n is not allou.ed to fullv backseat
to avoid danta_qe.

AIL Parallel sl ide sate \alves fullv close and open by travel
l imi t .

Globe Valves

All Globe r.alr.es are ntult i turn r.alves s.ith rotating stent and
rising handrvheel. Globe valves can be used for nomtal f lorv
regulation. Hor'"ever if i t is used in slightly opened position
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4.3

rvhen the differcntial pressure is very high. the seating nray
erode. It is advisable not to use a globe valve for florv control
belo* l0o,o ol-  lu l l  opcnirrr-1.

All r,alves close by rotating the handhu,eel clockrvise and open
by rotat ing anl i -c locku' ise.

As the stem trar.el is verv small in Globe valve compared to
a same size gate valve. it is difficult to make out rvhether the
valve is in open or close position from the stem position.

Generally, Globe r,alves are handu'heel operated. In case the
Globe valve is required to be gear operated the valve will be
modified to non-rotating slem.

Check Valves

AIL Check valves are srving type which automatically opens
by the veloci ty pressure of the f low and closes by the
gravitational force rvhen the florv reverses or stops.

F i g . 4 Fig. 5

IN.LINE MAINTENANCE
Gate  and Globe va lves  requ i re  on ly  a  min imum in - l ine
maintenance for satisfactory performance.

Check the gland eye bolts for tightness at regular intervals.
If loose tighten them evenll,'.

Grease the stem threads in Gate and Globe Valves as required.
7
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5 .3 Applf ' a drop of oil into tlrc stenr packing arca to rcduce thc
friction betueen stell altd pacl<ing.

Grease the \bke slec'r e in sate r alve throush tltc srcasc nipple
regularl-v.

ROUTINE MAINTENANCE

Gland leak

Check the t ightness of  the g land eve bol ts  and t ighten n 'enl1 '
i f  requi red.  I f  the leak pers is ts .  the packine rnust  be reneucd.
For this the valve must be either in full1,' open position (back
seated) or the pipeline n.rust be shut off so that there is no
p ressu re  i ns ide  the  va l re  be fo re  t he  g land  c re  bo l t s  a re
loosened.

Cautiotr: For certain applications l ike high prL-ssure steatn,
toric chemicals. etc.. it is uot safer to rento\.e the gland evcn
u'ith valve full l '  back seated. lt is adr isable to shut ofT the
pipeline belbre attentpting to rcne\\ ' the packing.

Most of t lre packing rinss are alreadv cut so that thev can be
inserted around the stem. In case of solid rnoulded packing
l ike Graphi te r ings.  use a sharp kni le  and cut  the l ins at  30"
angle. Then sliuhtl l.trvist the ring and insert it around the stcr.t.r.
Do not ollen up the rin,s as it could break.

Body-Bonnet jo int  leak

BOLTED BODY.BONNET JOINT
Check the t ightness of the bolt ing and t i_uhten the bolts at the
vicini tv- of  the leak. l f  leak st i l l  persists.  reneu the bonnet
gasket. The pipelrne nrust be shut off bctbre disntantlins the
bonnet.

Pressure Seal Bonnet Joint:
ln this ty'pe of joint. there is no nced fbr anr., '  t.naintenance as
the l ine pressure i tse l f  a ids the seal ine.  The possib i l i ty  of  lcak
in this type of bonnet is verv remote. If any leak is found.
the gasket must be renewed (see section 7.0).
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6.3 Gear uni ts

Gear operated valr cs are flttcd n'ith enclose \\ atL'r t isht be\.el

_gea r  un i t s .  The  gea rs  a re  des iqned  to  f unc t i on  u , i t l r ou t
maintenance for lnan1' vears. All gear units are lubricated ri. i t lr
a heavv bearing qrcase *.hen assentbled and nrav be refi l led
as required.

Actuators
For operat ional detai ls and ntaintenance instruct ion consult
the Actuator nranul-acturc-r's instruction nranual.

Ensure that proper electrical connections are given as indicated
in the u-irirrg dia_erant for the specitic actuator.

PERIODIC MAINTENANCE

Dismant l ing

All valr-es are desisned to permit inspection u.it l tout rernoving
the body' lrom tlre pipcline. The scction of the pipe must be
shut off before disntantl ing the valve for inspection.

Gate and Globc r alves can be inspected by rentoving the bonnet
assemblv. Check r.alves can be inspected by.'removing the cor.er
assembly,'.

In the case of Check valr es there is no stent and hence only
the cor.er is to be rer-no\ ed. The disc is hinsed inside thc body.
For  ease of  i l lust rat ion onlv the uord bonnet  is  used in the
disnrantl in-rr and reassen.rbly procedure. This nrav be chan-sed
to read as cover n ith respcct to check valves.

Bolted bonnet / cover valves

Keep the ra lve in  nt id  posi t ion and rentove the handu.heel i
gear unit, 'actuator fronr the top of the r.alve.

Loosen the bod-v-bonnet boltin-q and rernove the studs and nuts.

Lift the bonnet assemblv includin_e the stem and satei'disc out
of the body. Care should be taken not to drop the gare/disc
rvhile l i ft ing out. N4ark the matching surfaces of rhe gate and
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I  .1 .1

the bod.v seat  r ings of  gate valves so that  thev are not

i nterc Ir an ged durin-rr rL-assemb l).,.

Remol'e the bor.rnct gasket.

7.5 Pressure seal bonnet/cover valves

7.-5.1 Keep the valve in mid posit ion.

7.5.2 Stopper should be first reruoved from the stem.

1.5.2.1 For handhu-eel operated r.alves the stopper can be taken out
by removin-u the cylindrical pin and the split pin.

7.5.2.2 For gear operated r,alves. first remove the position indicator
and then the stopper u'il l be clearly visible.

1.5.2.3 For actuator valves. first the actuator is to be dismantled from
its thrust base and then the stopper u'il l be visible for removal.
After remor.ing the stopper assemble tlte actuator again on to
the adopter.

Important: Stoppcr is machitted to suit each ortd even vah'e
and slrculd not be interchanged. Illile disnnnrling please keep
the stoppet' sa-fel.v. As a nteasure of catrtiort it ttottld be
adfisable to nteosure the dinrcnsion and nnke u note o-f tlrc
dintensiott of cross lrcle to bottorrt of the stopper inmtediatelv
after disnruntlirtg. This will lrclp in nruking o spare stopper
in an unlbreseen erent o/'stopper being lost in the shop.

7  .5 .3 Loosen the voke retainine nuts and pre-loading nuts of the
bonnet.

7.5.1 Rotate the handrvheel in clockuise directioll so as to close
the r-alr-e.

The stem-disc u.ill travel dou'n and after touching the bottom,
the 1'oke assemblv will l ift up along u'ith actuator'gear uuit.

7.5.5 Removal of bonnet retainer.

7.5.5.1 For threaded retainer unscre\\.the retainer in anti-clockwise
direction using a special tool through the driving slots. [n case
of difficulty cautious hamnrering at the slots rvill be effective

1 0



7.5.5.2 For Segmented retainer

a) remor.e any two bonnet pre-loading studs

b) push the bonnet dorvn so that the segmentar rings can sride
over the top of the bonnet.

c) drive a pin rhorough tlre hole provided on the body and
rentove the segmental ring out.

d) by rotating the other segmenral rings to the same position
(opposite the hole), they can be removed.

Fig. 7 F ig .8



7.-'r.(r

7 . 5 . 6 . 1

Lift the bonnet using gland studs.

There is no need to remove the gasket

and it can be used man)' t imes if there

dismant l ing.

set tronr the bonnet
is no daurage during

F i g . 9 Fig.  10

i.5.6.2 It is also not necessar-v- to relt love the gland packirrg and can

be re-used as it is if there is no damage.

7.5.7 Lift the entire stem-disc assenrblv out of the bodl'. Check the

disc seatin-e and do not dismantle the assenrbl;- unless any

damage is noticed. I1'damaged then remove the locking rrire,

lock nut and bolt of the disc carrier.

7.6 Inspect ion

Check thc seating ort the bodv seat ring and satei'disc for rvear

or danrage.

Check the stem and back seat lbr danraqe.

7.6.3 Lap the seating of gate'disc if required. If the body seating

is  damaged i t  mav be lapped rv i th  a specia l  tool  ' * ' i thout

removing the bodl' lront the pipeline. Hou'ever for this the

valve should be installed at a convenient location. Otherwise

the body' should be removed fron-r the pipeline for lapping the

seating face.

7 . 6 . 1

,1.6.2
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7.8

7 . 8 . 1

7 .8 .2

7 . 8 . 3

7 .8 .4

Reassembly of Bolted bonnet/cover valves

[-ou'er the bonnet asser.nblv includin-a the gate'disc sntoothl! '
into the bod1. kecpins the gatei'disc in open position. Rententber
to match the nrarkings done earlier on gate and bodt.seal riugs.
A blue bearing test u'i l l  confirnr if there is a unifornt contact
betu'een gater'disc and body seat rings.

Rep lace  the  g land  pack ing .  i f
necessary and tighten the eye bolts
onto the eland.

P lace  the  gaske t  on  the  bod1 .
correctly'.

Fit the bonnet studs and tighten the
nuts evenlv u orkins at diagonally
opposite pairs. Do not over tighten
as rhe gasket ntav get danra-9ed.

Assemb le  t he  handhu .ee l . oea r
unit/actuator.

F ig .  11

Opera te  t he  ra l ve  f r on t  f u l l v
c losed to fu l l ; .  open posi t ion rnanual ly  and ensure f ree
operation.

Reassembly of  Pressure seal  bonnet/cover
valves.

Assemble the disc. disc carrier, stem and limit pieces rvith a
bolt .  Tighten the lock nut t i l l  the dr i l l  hole in the bolt  al igns
s'ith the hole in the lock nut. Insefi a stainless steel u irc and
fold it.

Keeping the discs pressed closelv, slide the disc-stent assenrbly,
smoothlv into the bodv u'ithout damaging the seating surfaces.

Lou.er the bonnet along rvith the gasket smoothly through the
stem into the bod1.'.

If the ,easket is to be renerved.

a) first low,er the bonnet alone into the bodv

b) put the bottom ring over the bonnet

1 3



c) place the graphite ring or.er the bottom ring

d) put the top ring and spacer or er it

e) push the gasket set into the cavity available betu.een bonnet
OD and body bore.

7.8.5 I f  i t  is a threaded retainer apply ant i-seize compound l ike
Molybdenum Di-sulphate grease liberally on the threaded
portion of the body and the retainer. Tighten the retainer in
clockrvise direction fully into the body til l it touches the step
in the bod,v bore.

1 .8 .6

F i g . 1 2

If it is segmented retainer.

a) remove the pre-loading studs and insert the segmental rings
one by one in the qroove provided in the body.

b) align the segments in the body groove such that ntid portion
of one of the segments come against the hole in the bod.v.

c) fix the pre-loading studs.

Yoke assembly

a) place the yoke assembly over the stem and rotate the
handrvheel so that yoke sleeve/actuator bush engages rvith
the stem

b) yoke assembly u,ill descend on to the body cover face

c) rotate the bonnet so that pre-loading studs and body studs
are aligned to the drilled holes in the yoke.

1 4
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7 . 8 . 1 . 1

d) open the valve full_,- to eet the disc back seated and bonnet
is raised up

e) In that  condi t ion t ighten a l l  the studs.

Wh i l e  t i gh ten ing  the  r  oke  bo l t i ng  ensu rc  t ha r  t he re  i s  a
minimunt gap of l.-{ ntnt betrveen the 1.,oke raised face bottom
and the retainer top. If this is not achier.ed then rentovc the
yoke and tighten the threaded retainer fr-rrther. There is no need
to check this aspect in the case of segmented retainer.

Fig. 13

1.8.7.2 Tighten the bonnet nuts so as to pre-load the gasket but do
not over tighten.

7.8.8 Replace the gland packing. if necessary and tighten the eve
bolts on to the gland.

7.8.9 Stopper assemblv

a) screu' in the stopper onto the stem and align the drill holes.

b) insert the cl.lindrical pin and lock it *'ith the split pin.

c) in case of gear operated valr .e assemble the posit ion
indicator back.

d) for actuator valves. remove the actuator from the adaptor
and assemble the stopper. Then mount the actuator back
onto the adaptor.

7.8.10 Operate the valve from fully closed to full-v open position
manuallv and ensure free operation.

1 5



7 . 8 . 1  I When the r.alve is pressurized for tl-re first time after reassemblv.

the pre-loading nuts rvil l  looscn because of con.rpre'ssion of

bonnet gasket. Retight thc- nuts u'hen the valve is under rr orking
pressure but do not over tighten.

Actuator Setting
Limit ss itches are required to be set to trip orr trar el limit
or torque limit for full openiclose position depending on the
design of the valr.e.

The follou-ing char-t provides the setting parameters. 'Torque'

indicates that the actuator shall trip by, torque limit su'itch.
'Position' indicates that the actuator shall trip b1' tmr el limit sri'itch.

7.9

T1'pe of vah'e Close Open

Torque Position
Posit ion Posit ion
Torque Position

1.9.1 Horv to set the Lin-rit su'itches?

1.9.1.1 To set Close on Torque:

The limit srvitch is set at the factory to the required torque
for zero leak. Normally u'hen the valve is disn-rantled for
servicing it may' not be required to adjust the torque settirrg.
While testin-s after sen'icing. if it is found that the valr-e is
not fully' closed at the initial setting, close the valr.e manuall-v.
If the leakagc stops. increase the torque setting of the actuator.

i .9.1.2 To set Open on Posit ion:

Open the r.alve manuall-v til l it gets back seated. Then close
the talre by'rotating the handn'heel by' 1,'2 rerolution or by'
3 to 4 mm. At this position set the limit sri itch.

1.9.1.3 To set Close on Posit ion:

Close the valr,e manually til l the stopper touches the actuator
bush. Then open the 'i 'alve by rotating the handu'heel by'
1"2 rer.olution or by ? to 3 mm. At this position set the limrt
su'itch. Check the operation so that the closing is by.'the limit
srvitch and not by the stopper.

\Ved_ee gate
Paral lel  s l ide
Globe

t o



7.9 .2

8.0

For detailed procedure on periodic maintenance, dismantling
and actuator sett ings refer to Actuator manufacturer 's
instruction manual.

T R O U B L E  S H O O T I N G  G U I D E  F O R  G A T E ,
GLOBE AND CHECK VALVES

Trouble Probable cause Remedl'(see section)

Leaks across
the gateidisc

Valve not closed a.
fully

Limitltorquesetting b.
of the actuator
disturbed

\hlve seatins c.
damaged

By-pass valve not d.
closed fully

By-pass valve e.
seat may be damaged

Packing
loosened

Packing
$'orn out

Bonnedcorer
bolting loose
If this does not
seal then suspect

Gasket damage

Debris inside the
valr,e

LimiVTorque
settings of the
actuator disturbed

Re-tighten the
handrvheel (4. I )

Reset the switches
as required (6.4)

Dismantle. and
lap the seating (7.0)

Close the valve
iully

Check the seating
of the by-pass
valve

Tighten the gland
eye-bolts (6.0)

Replace the
packing (6.0)

Tighten the bolting
(6.2 )

Dismantle and
replace the gasket
(6 2)

Clean the pipeline
(3  7)

Reset the srvitches
as required (6.4 &
7.9)

a.

d.

c .

e .

b.

Leaks a.
through gland

Leaks
through
bonne[icover
joint

Not closing
fully'

t
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