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PCT Gazette. pressurjsed fl ui r.ef erably an insoluple [ubricant having a
Very hi gh cambeREn ot eapstrd R PRl st RDES each | i 6ct i on po
and the injection ports are then closed. 2 3 OCT 2003 WO 00/71915 -1
FREEI NG OF SEI ZED VAL¥iew qatrelatyes, patisgarinir peniioling thedlppafivaterrast at es to
the freeing of seized valves and in particular, but not exclusively, to the
freei ng of d$eiqwaty left @mplettlyemdistarted in thetsamt posioncfor expanded perdoaislof f ar
controlling the flow of water, are frequently left conpletely undisturbed
in the sane tipRsiometithel 8¢ lofX bRk ypas.| TibSvables inafRmaGOHR fklRdoR8 ok ONY as
tens of years. The valves may remain in a fully closed or fully open
osition or g (W) SY=T ey =Yo BAskal enmes. \Wen such
p ﬁ!ﬂ%} @gg Elﬂgﬁ 3h ntBAR a'te%si?ﬁh%é?ﬁ {rix% §‘E:’a tfeles

val ves are not™ | y actuated it I's comnmon fo e to be deposited on
the internal conponen f ve .. Th uil d-un.of scal.e can.be so
sovere that it boconouirgseuRyeiy o deluba bRt D iomR B R FBG T V% 1 e
val ve has not .been actyated for many years. The probl emoccurs with all
types of v alPs deposiied B‘&I#’ﬁg‘?tem@rc%‘l?ﬁ‘?‘f%ﬁé’%%&‘faéwv The églm-w ofpedlarcente pal |
val ves, check valves and butterf] }/ val ves. Wen it becones necessary to
act uat'e t he sqsgvew that ibeeomssimpossible ta a¢tuate thg value garicearlyif the valyepes nit repair
work to be carried out downstreamof the valve) if the valve has becone
i rreversi bl yotbeenkachptadufiot chanp yedrs.s Thé prablem ocduys with ull itypes iof vhives

including, for example, gate valves, plug valves, ball valves, check valves and

butterfly valves.

When it becomes necessary to actuate the valve (for example to isolate

a length of pipe to permit repair work to be carried out downstream of the valve) if

the valve has become irreversibly stuck by build-up of scale the only sclution is to

locate an operable valve upstream of the seized valve, close the upstream valve and

remove and replace the seized valve. Not only can this inconvenience consumers

who might otherwise have retained a normal supply if the seized valve had been

operable, but the replacement of the seized valve is a time-consuming and expensive

procedure. Moreover, it is rare that the replaced valve can be renovated and it is



| ocat e an operabl e val ve upstream of the seized valve, close the upstream
val ve and renove and repl ace the seized valve. Not only can this

i nconveni ence consuners who m ght otherw se have retained a normal supply
if the seized val ve had been operabl e, but the replacen@dtOadber B80Zei zed
valve is a tinme-consum ng and expensi-2e- procedure. Moreover, it is rare
that the replaced val ve can be renovated and it is 2 usually scrapped.
23 Cct obeunsua0PScrbppadds an obj ect of the present invention to provide a

met hod of freeing seized valves. 5 In accordance with the present
invention, there is provided a nethod of freeing a seized valve of the type

havi ng a val ve i i tlet, a.valve seat .w.thin the valve
housi ng bet vveelgntgglg 9 '% I‘:tetgtpt(gﬁfr]lJ r%s%gt %8?@&11 tgrpd‘o‘éld?éll I{}%th?:(ff}t &F@nﬁéﬁﬁ%

r el easabl yalessgageabl e with the val ve seat to control the degree of opening
of the |0 valve, the nethod conprising: (a) formng one or nore injection
ports in the wall of the valve housi ng adj acent to the seized portions of

t he valve; 15 bl i LY r PRARTY ds_t he

sei zed porti ongp%:F bl{wﬁg&s}g vte}f%tpﬁésgﬁglw}%rﬂ%qbéhe%?é% n(}egd#%l %Hé%ﬁf “hd (c)

cl osi ng of feizérk valve ediche kypedatvirgna palve . hodsinghiss idiets abetlef @undvd geaf r ee

sei zed val ves yver | eﬁf ectively and .norma] |y obviates the need for renoval
and repl ag’btﬁ]élﬁge E# VP HEULRS E‘Etﬁ%%ﬁ\?él?lei #bihe cgHeidrierve ¢lpwire mpever on
further C@Mﬁdb‘}?%péiy:‘ea@tegP?%;?heg%l(lg)sgit%r@ ﬂ—g?:éhé BSREC b} ?Bcterzlgé bl @ vall

of the val ve housing; and ( etermning t ocation o sei zed
porti bhs wAlve, iHee meihod comprising i nspection port.

(a) forming one or more injection ports in the wall of the valve housing

adjacent to the seized portions of the valve;

15 (b) injecting a pressurised treatment fluid towards the seized portions of the

valve through the or each injection port; and
(c) closing off the or each injection port.

20 This has been found to free seized valves very effectively and normally

obviates the need for removal and replacement of the seized valve.
In one embodiment, the invention further comprises the steps of:
25 (d) forming an inspection port in a wall of the valve housing; and

(¢) determining the location of the seized portions of the valve.via the

inspection port.

30 Preferably, the location of the seized portions of the valve is



30 Preferably, the location of the seized portions of the valve is -3 23
Cct ober 2003 determ ned by investigation of the interior of the valve via
the inspection port. The | ocation of the seized portions can be determ ned
visual |y and/or by means of a probe. Preferably, prior 2Qstaher 2803 a
pressurised test fluid is applied to-Bhe or each 5 injection port to ensure
that the port is suitable for undergoing step (b). This ensures that a

pot ent i al defernrnaishy opvhitigatioi lof thepintdrigpred hel v alve @@SthadhspRets pyREThd he
treatment, fluid_is injected. Preferably, the treatnent fluid is an

ant i - scal B3 opi o thy %elgﬁgy%@né cpn, by detarmined yispallyeng/on by meapnhel peebe.r at i on,
e.g. a lubricant in the formof a solid to semsolid dispersion of a

t hi ckening agent in a fluid lubricant, such as a grease. The fluid is

pref erably i nsifepdbdy,ipriartie stepubl avprossritédivst Rridvialapgliddstodsiogaash t o
control. Optj.onally, the thod further conprises inducing vibration in at
| east "a 15BN P%Tﬁ¥%?n tg&aﬁ%é"’%ﬂ%?'é“@éq §’E]t’-léd?{é@néé%rqa)edml?ﬁ@‘vﬁsor ation
frees seiagth ¥ak i I i for
renoval and r%_pl_%%g%e%ﬁ{ﬁggﬁﬁgﬁ%dé%éggl\‘/ég?‘{?/gas%hﬂg)( £ gﬁrﬁﬁzh% gg%ﬂglgﬁjcul arly
useful foffuidisingpgtgdng bui | d-ups of scal e deposits which are often
responsi ble for 20 seizure of valves. It has been found that induction of
vibration at ultrasonic frequencies is particularly effective. The

vi bration may Ineferdbly GRS mBhERliA% A add-ScaRSANE. At TadBe dUakHicahd wight act
with a portion of the valve (e.g. a valve housing or”an internal 25
conpolfent2 igh cpre peelratien eig. adubyicant wdlie dorot efa snlidatowsamisslid|dispersiongat e of a

gate val ve) j Fobp addition, the vibhgratjon .my be jnduced by
pl aci ng t‘ﬁeﬁl ﬂﬁ%ﬁf%%ﬁ%ﬁ% fglbdogﬂ) F%sﬁlﬁ@eﬁs ?@%‘8?1% h’ﬁﬂﬁtlﬁ ° Pﬁaab'i d which
i's itsel finsalutldei thetfluvd whos fluav theomlvefis Hégonédhy Gontdod, particul ar, the

transducer nmay be passed through an aperture in a valve housing so that it
projects into liquid enclosed within the housing. 5 The vibration of the

| iquid causes §Qikalil e’ SaMbh 3k HAL eyoto] P Liag . of . Ligui d, which
results inr ap(?}alc?%rir'faﬁlleon angajitukrrtg%og%ﬁn%g %ggﬁ{l%g&\%a 1(%{ rll111 Hﬁeleésﬁé d. It is
t he cEivi tparfienoithe videe ivhersi sdizwtd leds ocsurtddought t o di sl odge bui | d- ups of
scal e deposits. 10 ' The treatnent fluid may be a conposition which
conprises by weight:

The vibration frees seized valves very effectively and normally obviates the

need for removal and replacement of the seized valve. The technique is particularly

useful for dislodging build-ups of scale deposits which are often responsible for

20  seizure of valves,

It has been found that induction of vibration at ultrasonic frequencies is
particularly effective. The vibration may be induced by placing an ultrasonic
transducer in contact with a portion of the valve (e.g. a valve housing or an internal

25  component of the valve such as a threaded stem or a valve closure gate of a gate

valve). Alternatively, or in addition, the vibration may be induced by placing the



75-90% (preferably 80-85% pol yal phaol efins 3-15% (preferably 6-12%
powdered silica 15 0.5-5% (preferably 1.5-3% powdered PTFE 1-6%
(preferably 2-5% di-n-octyl sebecate. 20 Preferably the conposition
further conprises a bacteriocide which may, for exanpl e23&xigher 2800. 05-1 %
(and preferably 0.1-0.5% by weight ef#-the conposition. Preferably the
conposition further conprises an antioxidant which may, for exanple,

conpri se GaBBuder % (canthicpmithes &yl Whith Gs SRAIF by coma@WitBla pdiflos @RRSI tion.
25 The present_invention also includes a nethod of freeing a seized valve

i n accor d¥4%e R RFueHia the pnsdupacmay hisapassed thieughr anepashire i @ wlvonpri ses
a conposi fih B (RAGARIRBEGN I iglid ARIREE RATARPRGlsng ~ S 23 ot ober 2003 By
way of exanplée only, specific anples o He preserﬁ invention will now be
- described, with reference to the acconpanying drawings, in which: Fig. 1 is
~a perspective yjewof.a e valve, illustrating the nethod of freeing a
sei zedSp val ve iﬁ%@@f)‘?’t’d’&rf%zlth ilAHIG; Grusesy sosealied "rpaistiprner tgold boiling” af f ur t her
per spect i #e 1uRMBfcht ; j : o of| ;S a side
El vat i on o e i eyl #pi¢torbiaflon ind RALAiY SEbuRMEN it he il
cross-secltiisrih¢ cevigasios| ey titei bnid hwidclyhs theighalto elisiédgei guildlypsFoQscaf i s a
perspecti eeogi% ew of the gate valve of Fig. 1, illustrating an optional,

addi ti onal Pfethod of freei ng a sei zed valve in accordance with the present
invention; 15 Fig. 6 is a further perspective view of the valve of Fig. 5,
partlécut awaiU Fi % 7 is a side elevation of the valve illustrated in
Fig. and 201l eatmen fluid gwy de e compesition whinhowmpsiees hyowsightir ough a
portion of the

75-90% (preferably 80-85%) polyalphaolefins

3-15% (preferably 6-12%) powdered silica

.15
0.5-5% (preferably 1.5-3%) powdered PTFE
1-6% (preferably 2-5%) di-n-octyl sebecate.
20 Preferably the composition further comprises a bacteriocide which may, for
example, comprise 0.05-1% (and preferably 0.1-0.5%) by weight of the composition.
Preferably the composition further comprises an antioxidant which may, for
example, comprise 0.05-1% (and preferably 0.1-0.5%) by weight of the composition.
25

The present invention also includes a method of freeing a seized valve in
accordance with the first aspect, wherein the treatment fluid comprises a composition

in accordance with the second aspect.



2 3 OCT 20~~ WD 00/ 71915 -6 valve of Fig. 5, illustrating variations of the
optional, additional nethod of freeing a seized valve in accordance with
the present invention. Figs. 1 to 4 illustrate a gate valve conprising a
housi ng having a main cast iron valve body 10 with an i @Bdictgmr 20@kction 12
and an outlet port section 14 which déf-ine a fl ow passage 15 through the
val ve. The inlet and outlet port sections 12, 14 are respectively

connect ed, in Bgevaytaf dxamele anty] spedifieexgnples ofl hednebedSinbntivaans @iw f | anges
20 on the inlet $£d1£Ut%et %%% sections 12, 14 and on the inlet and outl et
pi pes 16 ZndFseabeds ibrpierracy i dhe apromnanyisg dravings gewhshi-by neans of bol ts
22 passing through aligned apertures in the flanges, the bolts being held
in position by retaining nuts 24. The housing al so has a bonnet 26 which
proj ects substBigt i & 4 perpecpendiewuwlfardaye vavd, itusthtigcthe onetidd 64 feswigfa t he

val ve gnd 28 best. seen,in ths. 1 and.3, houses a threaded stem 28 which

i s rothat alfi% B’?ﬁ’g ip, Apprdanee w8 dhepresant fyentioligearing in a gear box 32
secured to the upper end of the bonnet. The gate valve illustrated in Figs.
1to4is anon-rising stemvalve and further conprises a valve closure
menber 34 con‘pFligsirﬁgaf?-mﬂles}pfa{wdﬁwaqmdcw ofBteatalel cfg.36 pudlyratawiy:t hei r upper
end at a collar 38. The collar 38 of the valve closure nenber threadedly
receives the threaded stem 28 and the valve cl osure nmenber itself is
constrai ned t OFigPy & d sid@eleVARaldf G RErIANEAM AFiLq;t he direction of flow
of the valve by a guideway 39 fornmed in fomng the internal walls of the
housi Hy. Thus, by rotating the valve stem 28 by neans of the hand-operated

wheel 30 the vglve:c r .34 can be ed bet n the cl osed
position ill us?lﬁa‘?lesd'i é}ﬁgﬁu&é ! r%?g‘ﬂ%l e‘%"i“%n tﬁi"ﬁg%&v% V1615

PCT/ GB00/ 01958 an open position in which it is located within the bonnet
and out of the jlgw/path of the valve. As best seen_ in Fig. 4, the rim of
the outer faceli§f> Batpereectivevigwiod|theigae yalye of Bigofd pillusteaiingiantpptionsal i ng
ring 44, i RS i t j nnul ar .val ve seat
P s e g e SR A

t he clsosed position as illustrated in Fig. 4, the two netal discs 36 engage
a wedge 44 on #he floor. of the housing ich forces the netal discs 34
slightly away I8 o GriSen R IRE SIS VieW O Al pidds daprtiyicatayei r
respective val ve seats. Thus, when the valve has been | eft unactuated for
an extended period of tine it is likely that scale wll build up on the
surfaces bet wdég. 1 ise side elevatios of @6 abuedllustetadih\Fég. Bousd ng, to such an
extent that it is not possible to nove the valve closure nenber 34. The
problemis particularly acute where the valve is a closed position, as

i 11 usfor at ed i 1Fifd.Qa td 8e WRERerhdIR $68lseBithnd Wibases pOkiohbgmkal ve have been in
cl ose contact wth one another. However, the probFen1is present what ever
the position of the valve closure nenber. For exanple, it wll be
appreciated that it is possible for scale to build-up over substantially
the entire length of the threaded stem 28, thereby making it extrenely
difficult for it to rotate with respect to the threaded collar 38 of the
val ve cl osure nenber. The present invention involves a technique for
freeing such seized valves. The techni que may vary dependi ng upon the type
and size of valve but the general principles will be the sane. 2 3 Q~
2003 WO 00/ 71915 PGT/ GB00/ 01958 g For the valve described above, the
first step in the procedure is to locate the position of the valve gate, if

such position is unknown. This involves drilling a pilot hole into the
val ve body (or bonnet) in the area where the valve gate is thought to be
| ocated. In the present case, a suitable location for drilling the pilot

hol e 46 m ght be at a point on the side of the valve body, |evel with the

| ongi tudi nal axis of the pipes 16, 18 and downstream of the valve seat. The
pilot hole 46 should initially be drilled to a depth sufficient to cut an
injection port thread and is drilled out to penetrate through the val ve
body. By neans of a videoscope or by insertion of a nmechanical probe
through the pilot hole, the approximte position of the closure nenber 34
is established and simlarly the thickness of the valve housing wall is

al so ascertained. The pilot hole 44 is then sealed with a threaded pl ug.



If the valve closure nmenber is found to be nore than 9 inches open, two

i nspection holes 48 are drilled and tapped one on each s?ﬁﬁgfr gﬁ@ val ve
bonnet centred approxinmately 3 inches above the top of each gat uide. If
t he val vewgemeidis in the fully open position ports 48 arg1¢smioedsi n t he
gate gui des approxi mately 3 inches below the bottom of the gate, for
exanple as indicated at SOin Figs. 1 and 3. In either case, a videoscope

i nspection tool stuffing box 52 having @ threaded connecting port is
secured in each of the inspection ports and an initial visual internal
survey of th l.Y€id § ; : i 1 i | ¥ey, one or
more injecti gﬁl\(’gg?r{t? lsé' g’éllﬁg%%ﬂg ?Ig?aet ?ad{l%ggﬁ@ ntglégéﬂ{é&g% gfae?aglp ftﬁﬁéaﬁ{%al ve
where sei zure has oicurred lilnd tatggfd and. a n%n-return val ve injection
fitting 56 i& SE&ed YA i Acqorddnce Witd the RIFSCBLAYENIREy cover . upst ream and

downst ream pressure ports 58, 60 are z 3 ocT zoos WD 00/71915

PCT/ GB0O/ 01958 -9 dri | Figs 1dnd iHushaie a enig velnecomprising ahgusing haxing ganain sect i ons
12, 14 of the valve body and pressure sensors 62, 64 are secured in the
ports. The neast imneplve dodp 1@ afitban inlepport soatidrc 1R arsl qorolosmut sectiorebei ve
pressurised fluid, in order to assist in freeing the seized val ve. However,
bef ore i nj ectshixg defite 4 flow gassageriGilatigh the $ilvd. STHe amléti2ad oGldt pak s&diohs port with
cl ean, potable water. For exanple, injection port 54a may be sel ected as
the first ponp jaurfigebtiveRi@nfecMHad iinkeR AR 16 kld 183 nRafd
schematically 1n the draw'ngs, is connected to the non-return val ve secured
in the port i LN ec tab e pressure
as detected g? ﬂfuk%s ziﬁlgﬂ%gﬂlﬁp#%g%%&qfa?@? E?’nfsa go}qﬁ%’ |cﬁ!éﬁdpér'£§tsure (as
measured by the stream and.downst ream pressure, sensors 62 4)_ 1t can be
Rosumed t hat Pl 310 TH ToPiveDAPIA e SR PRIBE: B Ryea PhERSA ¢ and
that it is safe to inject the treatnent fluid in order to free the val ve.

| f any inj ecPreiefuprchiakisned anerutes in e flangss.ithe balts bewehpld in pesitign Bssure t he
injectivity test is ceased imedi ately for that port. The non-return val ve
injection firetainggots 2dhat port is renmoved and replaced with a threaded
plug and the plug is marked to ensure that it is not used again, in view of

the fact that there i SThHOhewditg BRbhakal bexires 6/ Wiseld pidjedtsl setiRta@tialig t he
val ve. When each of the ports has been tested to ensure that there is an

exit path fohLeRELafSiiySS thelditdétbn oF fHAWHE tRY RHRULE, R WER s&%iﬁiﬁgsyfsﬁcﬁt ed

schematical ly), driven by conpressed air, is applied to each of the

et 8" P B ke HohBR e S ol bR, Phulehapfchet oY = @
wat er - i nsol ubl e. | ybri cant specific gravity 0.85 to 0.9 with a very high
cone 2 3 o@?%gawé’eﬁieﬁr%ﬁ@%wmés%&@%@%netrati on, wher eby

when it is injected at_high pressure it adheres to the seized surface of
the val ve closure nmenb&ke gagalve iliysiaighindtigsn hite 4j8 a8 not-geingisters velye sod
particularly well is a grease-like lubricating anti-scal e conposition

havi ng a spedither cgmpset g valve @ld3Breaneintea s rgmphising ovd spacadiapnoinattel uent s ( by
approxi mate weight): 75-90% preferably 80-85% e.g. 83% pol yal phaol ef ns (a
synthetic basigscoBé joirkd bbMeirpppérenad bl ¥ chid 290 TiR. Bllard® JFeNsialetissudd ca
0.5-5% preferably 1.5-3% e.g. 2.3% powdered PTFE 1-6% preferably 2-5%

€. 9. 3.5% di vinQet tleaddelfre@ites theQedid sif2 GhARL Yalle dodhrettbfibed itscl 25%

bact eri oci de

is constrained to move in a direction perpendicular to the direction of flow of the
valve by a guideway 39 formed in forming the internal walls of the housing. Thus,
by rotating the valve stem 28 by means of the hand-operated wheel 30 the valve

closure member 34 can be moved between the closed position iflustrated in Fig. 3 and



0.05-1% preferably 0.1-0.5% e.g. 0.25% anti oxi dant Such a conposition may
be punped. The punpi ng of the conposition | oosens scale a@gm%ﬂg t he
bondi ng of the scale with the treated val ve surfaces. The 't i“*Fon al so
coats the woemtied val ve surfaces, reducing the likeli hoo?CQkBB%g,@er bui |l d
up of scale. Wien the fluid is applied to all of the surtaces ere seizure
is thought to have occurred, the lubricating and anti-scaling action wl|
normal Iy allow the val ve cl osure nenber, to be freed fromits seized
position. The injection of the anti-scale liquid is carried out for each
i njection po LGds ). LU and normal |y
appr oxi mat e|§&°€§ﬂBﬁ§r}r'b&§t§‘r 0 (212’: %?g&%ggﬁm%w?’gﬁegg%ﬁ&?éf%‘Sﬂ%vr?aﬁf ?tn is al so
i nport ant th@t: ﬂt | east one other injection port 52 (which has previously
been tested tHVEl ean, pot abl e water as described above) should remain
open whenever the anti-scale fluid is bein 2 3 CCT 2003 WO 00/ 71915 -11
PCT/ GBOO/ 01958 i nj ect et bashsesn ifekigt b the ém oh thepwtes face of tarhodthesnetalphi ¢
pressure build-up within the valve. The pressure should be observed after
each punp stdislse36 5 reoradedewithat seblirer ing 40, vacidafgritichus edpagbabldiwithfa pressure
within the valve. If the injection pressure does not return to the line

pressure punpipeetiv b Dave easetwithinwit el Routilg OWHEn tHeakR ldsure T he

resi dual punp pressure should then be bled off and the hose di sconnected

W th o ol ug S eh 4 Ranye oe PRAREHuL. TRkenaRa g ORI pkF i 7T o0
houl d d o) I b inj I VI.
ndi cat os. ¢ BREe SHEREHECH Ik oL P Fbina SRR erealdindiaticnt (o be

sei zed have been treajed, the valve is then actuated and is fully cycled.
The anti - scali8ey WphERm saeh piheranddplesealmercoptagiavith theisrespretiyepele to renove
any remai ning scale and to coat the sealing surfaces of ‘the valve cl osure
menber with S&%.ayer of the viscous |lubricant. The valve closure nenber is
then cycled fully three tinmes and is returned to the original position

unl ess it is required Thos,lvheh éfetvalva hasbean leftunsdniawd fom dxicdded piioer t he
treatnent has been finished, the injection ports are replaced with threaded

pl ugs whi ch gFtieneSess likel§ thab sdalkewil BAGup$H B8 siFB¥estHaRIRA tHeShetRGlits 8 at sone
time in the future in the event that seizure occurs again. In addition to

e, 1o Sl i RSS2 i RSB bkl B YL o P00 1

insufficient t vi bra uce st

closure member 34. The problem is particularly acute where the valve is a closed
position, as illustrated in Fig. 4, where the sealing surfaces of the valve have been in
close contact with one another. However, the problem is present whatever the
positipn of the valve closure member. For example, it will be appreciated that it is
possible for scale to build-up over substantially the entire length of the threaded stem
28, thereby making it extremely difficult for it to rotate with respect to the threaded
collar 38 of the valve closure member.

The present invention involves a technique for freeing such seized
valves. The technique may vary depending upon the type and size of valve but the

general principles will be the same.



a portion of the valve, as shown in Figs. 5to 8. It is thought that the
vi bration 2 3 OCT 2003 WO 00/ 71915 PCT/ GB00/ 01958 -12 dbsﬂ mﬁeﬂ@cal e
which is often responsible for the seizure valves. |In addiEt i S

bel i eved t¥welotiags vi brati on di spl aces one or nore corrpon%%ﬂagmtggbe val ve
thereby facilitating novement of the vibrated conponent or conponents.

Vi bration of at |east a portion of the valve may be induced in several
different ways but, as illustrated in _Fﬁ';g. 5, each involves the use of an
ultrasoni c transducer 50. A conventional ultrasonic transducer may be used

and in the embodiment b i3tk aflsineRUNRR! 10ak BLSRIE] SRLLLE. drgnsducer

is used, conprising a transducer portion aving a hor prISjt%cti ng
fromone end,thereof and a.radiating tip 56 at one end of_the horn. The
transducer 5(50cia§e t@%ﬁﬂ%@?réaf{hﬁ' Véﬂ’f eP#ﬁQ‘BIiHEPS“E)%Er“I’E’EﬂBH- yI R FEvelves ust r at ed)
whi ch supplies_electric current at a desired frequency, via a highfrequency
cabl e 58. Thdrilingapilgtieqie Bro the valys hods oy borngt)dn the areadierethpvalve gate of t he
valve 10. In Fig. 5 by way of illustration, the transducer 50 is

il lustrated asthbughhty berle@tadallh theipresem easef a slicble ldatiesfod Arilling thefdlot N one
face of the valve but other portions of the valve nmay be vibrated , for

exanpl e as i melecidnaghte 108 Pbiki @Ihé sipOsitiRe Glive KRy NERY WiBdhd BngdRRE) de of the
val ve housi ng. However, these |ocations are by way of illustration only and

many ot her pagsioPing pl E@é,h%gﬁc,l BmstbRth B 1B %ae BOK L TRILRE diB 86 YRS 2F @

possi bl e. However, in gener there are three ent  mnet

vibrating a -1 t valve ..as illustrated in Figs, 8 n e, Figs.
8b and 8d ang‘%ﬁ%‘!jﬁa"ggl}eé@%%gﬁ’ b Syfcient to epta iggetiion piys 2 Saled®y, 1 Pou
in an external face of q&?gge gousi ng, .2 3 0Cl' 2003 WD 00/71915

PCT/ GB00/ 01958 to-pgngirats througy thevals body By aeppspingidegsqope ety inferdemt act wi t h
the base of the blind bore 70. It will normally be necessary to hold the

t ransducer 50f¢meghagicalprpbethwuplythapdetdolsf the apmoximateiposition afl thaiogunot
illustrated) to ensure close abutnent of the tip 56 of the transducer 50

wi th the baseneafbet 3eis bstabdishHdd andbietilatli the thickneshof die valve Boislhgtvedl is Ake
arrangenent of Fig. 8e is virtually identical to that of Fig. 8a except

that the porhi®Raifed. ofhd fiRt hélans BAEET sehied Wif4 tAdhdaglg t0 the tip 56 is
externally screwthreaded and is received in a conplementarily-threaded

blind b 82 in the h i . -1 hi th
in ore in e hysd eUos q% t%ﬁ%éﬁ’%é’”ﬁ?ﬁiﬁﬁﬁﬁﬁf noves e

need for a separate clanp. Instea bore ,. there may
be a threaded through re,o Wher. ne tip 56 of, t.he ansducer woul d

proj ect int og‘?%’él@ﬁéﬁ%ﬂg?iﬁﬁ% #e ?ﬂ@"%&%’ﬁ ﬁ“et‘ﬁ’ecagl? ?‘g‘ﬁﬁ'ﬁe‘h%ﬁ%gg&fqnﬁ%t rated in
Figs. 8b and 8d, ,a bore 72, 74 is drilled right through the housing of the
val ve 10. | nS¢¥eed approximately 8 inghes ahova thedop of qapky gatg puide clf thevalig gste t he
transducer is placed in contact with the threaded stem 28 of the valve

wher eas in Fign t@dully epan gosiion gpris 4feare taated ircibe 2806 giidesappoximatelygagenent
with a face of one of the netal discs 36 form ng part of the valve closure
menber 34. | inchestielovathe bottdne of the pate] dareskample las fidicaret lay 5@ Higd. d ahd3.p0Si ti on
by neans of a clanp (not illustrated) to ensure that the tip 56 of the

transducer is held in Iﬂdiﬁfblaﬁég,MOMﬁelhiﬂ%@ti&ﬂbﬁrsﬂﬁfm%W%§ f the
, ma

val ve, during vibration. As indicated above, the bore e

e o HRERRE SOl b i KRGO IPLETBR R hlptofifl LR Aty 1G0T

portion of the horn transducer, renoving t qgui r enent
for separate_cl ing,in nost. cases. In Fig. 8¢, .a bo 76 extends through
a wal | of thé"sﬂgggﬁ"ﬁ%“ ﬁ‘lﬁ"%‘%{ the Ve i copdusted’” O s Bagis obiho T5¥8) SBOYFY.CB00/ 01958
-14

St

one or more injection ports 54 are drilled adjacent to the areas of the valve where
seizure has occurred and tapped and a non-return valve injection fitting 56 is secured

in each injection port. Moreover, upstream and downstream pressure ports 58, 60 are



transducer 50 is passed through the bore 76 so that the tip 56 is
positioned in liquid {nornmally water) 78 within the valve rﬁ tmr;gmo

Agai n, the transducer 50 will normally be held in positioz @ of a
clanp (nowodolrugsrated) and it may al so be necessary to F@ﬁ#}néoﬂ%skr ansducer
Wi th respect to the through bore 76, for exanple by means of sealing rings
| ocated around the portion of the transducer 50 projecting through the bore
or by neans of a curable sealant injecied into the bore. As indicated
above, the bore 76 may be threaded in order to receive a ,

conpl enment ar j ky.-st . | f Qrn 54..0f ,t transducer. I n nost
cases, this %%v%é?@ﬂggﬁggéwggnggﬁgéaﬁgS%ﬁugﬂsp}ir;é%’? eﬁ&%i’ﬁ%@ﬁfcer. I n
the arrangenent illustr gg in Fi g‘i a and 8e, the transducer vibrates the
val ve housi n@femeﬁﬁn%’éi@ S HBES Ige PUHd t her eby possibly one or nore

ot her conponents of the valve, to vibrate at ultrasonic frequencies. In the
arrangement of Figs. SHheangktSterais tonselechal pard mbicheist proposethdo redeive | s nmade
to vibrate directly but this vibration, in turn, may be transmtted and
passed on t opresshesedphrid,sinairddrite avsidt e freeing thengizet slee.p doevdrpbafbler ate. I n

t he arrangement of Fig. 8c, the liquid 78 wthin the valve is caused to

vibrate and inftcting thélflhid a8 161s tifled/ bt hAdabiPPéit vith BIRS, PhtabIPvBteE.ONPONENE S
of the valve which will thenselves be vibrated and which in turn nay pass

on the Vi braghalahi0liietiof BIR3AE May W' selehfa kit M LAAL, LAENNT due |1 S

used, once the transducCer been Secure position i € switched

on and a sweep, frequency w,ll..norpmal ly b |ied, to. the transducer,

wher ei n thﬁfdéﬁlﬂlé’ﬁlaﬁ%%“?/P%rlgﬁ%@%%g?yﬁ“ﬁgcﬁsﬁﬁmwnﬁf’ 1§ copBediQual 1 y
changed. This maxi m ses the nupber of caonponents of the valve which will be
-15 23 Ccto Fn%mwﬂmeéere;tn '§e perbepdanBsed yhiniast the clggpotelile water.ve f or

t hose conponents. O course, if by prior calculation or prior know edge it
i s known t half the pressure asdeigcieda the dard punp ismiediatdlerehuons tarke Jpwpréssuear val ve
then the transducer may be caused to vibrate only at that frequency. 5

Vi bration of(asneaaredipy theppetréabnandodoviniBeavitpréssued $e@sors 2635 ittas lbedgi ng of
scale which is a commbn cause of valve seizure. It is also believed that

the vi brati ofis@hedifift e ¥R it PAP AR AdSinRbtell D5 HA/PSR ah@ tHAPHR & dafeto©"
permanently reduces friction between seized portions of the valve, thereby

making it easit t W] j t 0 ect n not her. The
invention is e§¥ tﬁregge{apﬁ‘g}tefgﬁfgl tgll?g“eprael }Msc ‘%I!‘;ef hfafe"z‘?orlé‘ééoﬁ%n‘g"’g@(%di ment s.
For exanpl e,. t he.transducer . be_appl jed.at. ] ocations ot her than those
11 ust rat ed THEECRRIR 19 S 56 dine RisER AbF miceHy Festis Seed mmadiaey used at
nore than onf | ocation. 15 and/ or npore than_one transducer nmay be used

si mul t aneousioy thabippite Topmopyeiaa walveripispton Bing for that nortiig germevsdiandct i ve
transducer, may be used. Dependi ng upon the type and condition of the

val ve, it nespplcegbwiik adhweadedmilug andithe plug 4 markpd kooensiwelthatiitis aot isedval ve body
or bonnet in order to locate the 20 position of the valve cl osure nenber
and/ or to assgaisinwiew ef thedact dlavtheteds f@edeshth fon pesdeiked Puid eiitering the t he nost
appropriate position or positions for the transducer or transducers. A

vi deoscope Ofglye. Mechani cal probe may be inserted through the pilot hole in
order to carry out this assessnent and, if desired, the pilot hole can be

sealed with a threadewn%hg%%?gﬁ%eﬁgg@i t@g&smbeed_lﬂ%e%slss% x:lto drill

any bores for the transducer ores

path for pressurised fluid, a high pressure pump 68 (illustrated schematically), driven
by compressed air, is applied to each of the injection ports in turn and is used to inject
an anti-scale liquid at a pressure of between 1000 and 1500 psi. The anti-scale liquid

is a water-insoluble lubricant of specific gravity 0.85 to 0.9 with a very high cone



-16 23 COctober 2003 or through bores, in the valve at all_, Dependi ng upon
circunstances, it may be appropriate nerely to place theaﬂpﬂ BQ@gg-t-vhe-
transducer in contact with an outer surface of the val ve housing or other
porti on oWQW&1%1al ve. 5 The invention is not restricted poricGhmodessai | s of

t he foregoing enbodi nents. For exanple, although the foregoing enbodi ments
have been described with reference to a non-rising gate valve the technique
is applicable to all types of val ve whijgh are prone to seizure. -17

CLAI M5 23 Cctober 2003 1. A nethod of freeing a seized valve of the type

having a val pendi@tisi, Veherdbd withat is iajecRtlat Blgh Resd@b Yadh8RE WMHeeied he val ve
housi ng between the inlet and the outlet 5 and a val ve cl osure nenber

rel easabl y egg?%g%?h%ﬁé{gmog&gnyeﬂb\ég seat to control the degree of opening

of the valve e conprising: (a) form ng one or nore injection
Phe. val ve: (b). i nOBefiogwhich e B Hodh frb aricuhry P Adrasike. soi zed
portions of the 10 val ve through the or each injection port; and (c)
cl osi ng of f luhsicatingapsirscalajcamposfipnduiving aespeﬁﬁmni@domsgmﬁ hawingithe cl ai m 1,
further conprising the steps o
following constituents (by approximate weight):
75-90%, preferably 80-85%, e.g. 83% polyalphaolefins (a synthetic base oil)
3-15%, preferably 6-12%, e.g. 9% powdered silica
0.5-5%, preferably 1.5-3%, e.g. 2.3% powdered PTFE
1-6%, preferably 2-5%, e.g. 3.5% di-n-octyl sebecate
0.05-1%, preferably 0.1-0.5% e.g. 0.25% bacteriocide
0.05-1%, preferably 0.1-0.5%, e.g. 0.25% antioxidant
Such a composition may be pumped. The pumping of the composition
loosens scale and degrades the bonding of the scale with the treated valve surfaces.
The composition also coats the treated valve surfaces, reducing the likelihood of
further build up of scale. When the fluid is applied to all of the surfaces where
seizure is thought to have occurred, the lubricating and anti-scaling action will
normally allow the valve closure member to be freed from its seized position.
The injection of the anti-scale liquid is carried out for each injection
port which has been successfully tested previously and normally approximately 50
pump strokes are required for each injection. It is also important that at least one

other injection port 52 (which has previously been tested with clean, potable water

as described above) should remain open whenever the anti-scale fluid is being



(d) formng an inspection port in a wall of the valve housing; and 15 (e)

determ ning the [ ocation of the seized portions of the v ' e
i nspection port. 3. A nethod as clainmed in claimZ, V\herg%?qgaag@ation of

t he sei zeWQW7i19M16ns of the valve is determ ned by investpPgaGBawniss t he
interior of the valve via the 20 inspection port. 4. A nethod as clainmed in
claim3, wherein the location of the seized portions of the valve is
determ ned visually. 25 5. A nethod as.g{ained in claim3 or claim4,
wherein the | ocation 3' ~~~ 2003 WO 00/ 71915 PCT/ GB00/ 01958 -18 of the

sei zed porti ofifeced, i6rd¥@iovisteteht g%ﬂ?%%%ﬁyph@ﬁl@;ﬁu&fb@dggﬂgﬁmn%e A met hod
rall

as clainmed in any of the preceding clarns, conprising a pl ty of
i njection portg,.wWherein the treatment fluid is injected in turn through
the injection ports. 7. A nmethod as clained in any of the preceding clains,

wherein during injecti of the pressurised treatnment fluid at | east one
other port in the val vce)ﬂ}?d?ﬂ‘??‘ﬁ@s %m%@swe%@acwqﬁm%hewwamd in any

of the preceding clains, wherein, prior to step (b), a pressurised test
fluid is appl e is ee dangergps mildtipi of peesnirowithio the valyee Hale wjection prebsareport i s
suitable for undergoing step (b). 9. A nethod as clainmed in any of the
precedi ng cl adoes notktaretorthd lise pressaterphnipidg shbeld e bRktdsigtndiiatédp throegal e
fluid. 10. A nmethod as clained in claim9, wherein the anti-scale fluid is
that port. The residual pump pressure should then be bled off and the hose
disconnected from the injection port. The blocked injection port should then be
replaced with a plug which should be clearly marked to the effect that the port
should not be used subsequently unless a subsequent injectivity test indicates that
the blockage has been removed,
Once all areas thought to be seized have been treated, the valve is then
actuated and is fully cycled. The anti-scale treatment is then repeated for each
unblocked port to remove any remaining scale and fo coat the sealing surfaces of the
valve closure member with a layer of the viscous lubricant. The valve closure
member is then cycled fully three times and is returned to the original position unless
it is required to be left in an alternative position.
After the treatment has been finished, the injection ports are replaced
with threaded plugs which are secured in the ports which may thereafter be used at
some time in the future in the event that seizure occurs again.
In addition to the method described previously (and particularly if the

previous method is insufficient to free the valve) vibration may be induced in at least

a portion of the valve, as shown in Figs. 5 to 8. It is thought that the vibration



a lubricant. 11. A nethod as clainmed in claim9 or claim 10, wherein the
anti scale fluid has a high cone penetration. 12. A neth | plyired 1N
any of clainms 9 to 11, wherein the fluid is substantialI;P?ﬁzgrdamiﬁin t he
fluid whosgohdAvist he valve is designed to control. 13. A Eﬁhﬁ&@ni& cl ai med
in any of the preceding clains, further conprising inducing vibration in at
| east a portion of the valve where seizure bas occurred. 14. A nethod as
claimed in claim13, conprising V|brat|3n at 23 Cctober 2003 -19

ul trasonic frequenmes 15. A method as“claimed in clai m 14, conpri sing
pl aci ng an ul trasonic n co with a porti f.the valve. 5

d
16. A net hod a%;loc% zsis?f%edwgﬁﬁ ugﬁ?ﬁ rfg)onggﬁgtﬁ@leﬁazwpg Miis) ]?’f?éia’tt‘roﬁﬂ%’ducer in

contact with tPe val ve hausing. 17. A nethod as clainmed in claim15 or
claim 16, corfsHFeEdigatthey ﬁ’é‘o{‘ Hisplagesansg 95 BgEcsormpenaheibe velve therhYi nt er nal

conponent of the valve. 18. A method as claimed in any of clains 15 to 17,
conpri sing plfadlitang mevememsd dlrevibiatedconpensnt i ¢dmpneatguVdbratiorcdt dts i t sel f
in contact with a portion of the valve. 15 19. A nethod as clainmed in claim

18, conpri si rgaspasgrtign af tlicansite aely BOindUEH iANseREl didfefent RvabBul akve
housing so that it projects into liquid enclosed within the housing. 20 20.

A nethod as qlﬁéﬁ‘i&‘a 1'an1§n¥ edchGhdd V8 the hle bP an UiRAsBhi® dSadctE3h et fluid

conprises, by weight

conventional ultrasonic transducer may be used and in the embodiment illustrated a
conventional piezoelectric transducer is used, comptising a transducer portion 52
having a horn 54 projecting from one end thereof and a radiating tip 56 at one end of
the horn. The fransducer 50 is connected to a conyentional power supply (not
illusﬁated) which supplies electric current at a desired frequency, via a high-
frequency cable 58. The transducer 50 is used to vibrate at least a portion of the
valve 10. |

In Fig. 5, by way of illustration, the transducer 50 is illustrated as being
insertable in one of three bores 60, 62, 64 in one face of the valve but other portions
of the valve may be vibrated , for example as indicated by additional ports 66, 68
provided in one side of the valve housing. However, these locations are by way of
illustration only and many other possible locations for vibrating a portion of the valve
are possible.

However, in general, there are three different methods of vibrating a

portion of the valve, as illustrated in Figs. 8a and 8e, Figs. 8b and 8d and Fig. 8c
respectively.

In Fig. 8a, a blind bore 70 is drilled in an external face of the housing



75- 90% pol yal phaol efi ns 3-15% powdered silica 0.5-5% powdered PTFE 25 1- 6%
di -n-octyl sebecate. 21. A nethod as clained in claim 20, Bh@égofgg
treatment fluid conprises, by weight: 80-85% pol yal phaol 62 2%

powder ed syd dofdo1s. 5- 3% powder ed PTFE  -20 2-5%di-n-octy ?%
Oct ober 2003 22. A nethod as claimed in claim?20 or clai mg ere| n the

treatment fluid further conprises a bacteriocide. 5 23. A nethod as clai med
in claim?22, wherein the treatnment fl UII% conprises 0.05-1 % bacteriocide by
wei ght. 24. A nethod as claimed in claim23, wherein the treatment fluid

Sﬁﬂpéifsﬁfa.lﬂs‘i’?é Pye 10 SREHERR B et o s e T e it o an

ant i oxi dant. 6. A nethod as clajned in claim?25, wherein the t r eat ment
fluid conpri éb‘é’l %@aliiﬁ/bf‘a%ﬂ%?ﬂmahpldﬂbe Grsisdirer e Grmlx inplapeby meansiofi med i n
claim 26, wherein the treatnment fluid conprises 0.1-0.5% anti oxi dant by
weight. 20 a conventional clamp (not illustrated) to ensure close abutment of the tip 56 of the

transducer 50 with the base of the bore 70, when the transducer is actuated.

The arrangement of Fig, 8e is virtually identical to that of Fig. 8a
except that the portion 80 of the transducer horn 54 adjacent to the tip 56 is externally
screw-threaded and is received in a complementarily-threaded blind bore 82 in the
housing of the valve. In most cases, this removes the need for a separate clamp.
Instead of the threaded blind bore 82, there may be a th;caded through bore, whereby
one tip 56 of the transducer would project into the water within the valve.

In the arrangements illustrated in Figs. 8b and 84, a bore 72, 74 is
drilled right through the housing of the valve 10. In the arrangement illustrated in
Fig. 8b the tip 56 of the transducer is placed in contact with the threaded stem 28 of
the valve whereas in Fig. 8d the tip 56 of the transducer 50 is held in engagement
with a face of one of the metal discs 36 forming part of the vatve closure member 34.
In each case, the transducer will normally be held in position by means of a clamp
(not illustrated) to ensure that the tip 56 of the transducer is held in firm abutment
with the internal component of the valve, during vibration.

As indicated above, the bore 72, 74 may be threaded and adapted to
receive a complementarily externally threaded portion of the horn 56 of the
transducer, thereby removing the requirement for separate clamping in most cases.

In Fig. 8¢, a bore 76 extends through a wall of the housing 10 and the



-21 23 October 2003 28. A nethod of freeing a seized val ve substantially as
herein described, with reference to the acconpanying draMQﬁbﬂDT.EMBM!y.A!
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Whichever technique is used, once the transducer has been secured in
position it will be switched on and a sweep frequency will normally be applied to the

transducer, wherein the frequency of vibration of the transducer will be gradually

changed. This maximises the number of components of the valve which will be
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Depending upon the type and condition of the valve, it may also be
appropriate to drill a pilot hole into the valve body or bonnet in order to locate the
20  position of the valve closure member and/or to assess where the valve is seized, in
order to determine the most appropriate position or positions for the transducer or
transducers. A videoscope or a mechanical probe may be inserted through the pilot
hole in order to carry out this assessment and, if desited, the pilot hole can be sealed
with a threaded plug.
25
Indeed, it may not be necessary to drill any bores for the transducer, whether
blind bores
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5 The invention is not restricted to the details of the foregoing embodiments. For
example, although the foregoing embodiments have been described with reference to
a non-rising gate valve the technique is applicable to all types of valve which are

prone to seizure.
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inlet, an outlet, a valve seat within the valve housing between the inlet and the outlet
5  and a valve closure member releasably engageable with the valve seat to control the
degree of opening of the valve, the method comprising:
(a) forming one or more injection ports in the wall of the valve housing
adjacent to the seized portions of the valve;
(b) injecting a pressurised treatment fluid towards the seized portions of the
10 valve through the or each injection port; and

(¢) closing off the or each injection port.

2. A method as claimed in claim 1, further comprising the steps of:
(d) forming an inspection port in a wall of the valve housing; and
15 (e) determining the location of the seized portions of the valve via the

inspection port.
3. A method as claimed in claim 2, wherein the location of the seized portions
of the valve is determined by investigation of the interior of the valve via the

20  inspection port.

4. A method as claimed in claim 3, wherein the location of the seized portions

of the valve is determined visually.

25 5. A method as claimed in claim 3 or claim 4, wherein the location
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a plurality of injection ports, wherein the treatment fluid is injected in turn through
the injection ports.

7. A method as claimed in any of the preceding claims, wherein
during injection of the pressurised treatment fluid at least one other port in the valve
housing remains open.

8. A method as claimed in any of the preceding claims, wherein, prior
to step (b), a pressurised test fluid is applied to the or each injection port to ensure
that the port is suitable for undergoing step (b).

9. A method as claimed in any of the preceding claims, wherein the
treatment fluid comprises an anti-scale fluid.

10. A method as claimed in claim 9, wherein the anti-scale fluid is
a lubricant.

11. A method as claimed in claim 9 or claim 10, wherein the anti-
scale fluid has a high cone penetration.

12. A method as claimed in any of claims 9 to 11, wherein the fluid
is substantially insoluble in the fluid whose flow the valve is designed to control.

13. A method as claimed in any of the preceding claims, further
comprising inducing vibration in at least a portion of the valve where seizure has

occurred.

14. A method as claimed in claim 13, comprising vibration at
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transducer in contact with a portion of the valve.

16. A method as claimed in claim 15, comprising placing the transducer in

contact with the valve housing.

17. A method as claimed in claim 15 or claim 16, comprising placing the

10 transducer in contact with an internal component of the valve.

18. A method as claimed in any of claims 15 to 17, comprising placing the
transducer in contact with a liquid which is itself in contact with a portion of the
valve.

15

19. A method as claimed in claim 18, comprising passing a transducer through

an apetture in the valve housing so that it projects into liquid enclosed within the

housing.

20 20. A method as claimed in any of claims 1 to 19, wherein the treatment fluid
comprises, by weight:
75-90% polyalphaolefins
3-15% powdered silica
0.5-5% powdered PTFE
25 1-6% di-n-octyl sebecate.

21. A method as claimed in claim 20, wherein the treatment fluid comprises,
by weight:
80-85% polyalphaolefins
30 6-12% powdered silica
1.5-3% powdered PTFE
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0.05-1% bacteriocide by weight.

24. A method as claimed in claim 23, wherein the treatment fluid comprises

10 0.1-0.5% bacteriocide by weight.

25. A method as claimed in any of claims 20 to 24, wherein the treatment fluid

further comprises an antioxidant.

15 26. A method as claimed in claim 25, wherein the treatment fluid comprises

0.05-1% antioxidant by weight.

27. A method as claimed in claim 26, wherein the treatment fluid comprises
0.1-0.5% antioxidant by weight.
.20
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