; GHe3eUl Y UFL. zX6T\ 070 5 FE3 2003 ACTUATI ON MODULE The present inv Eg%lon
relates to a actuation nodule, and in particular to a val ve actuat FEB 2003
nodul e for actuating valve el enments, such as a gate val ve sl ab) needle

,stem ball valve sphere or a choke cage or plug, on a subsea

can equally be applied to other devices that require operati nﬁ@mﬂ,’ﬁﬂ%u{m lm#{
environnent. Currently perceived wisdomis that subsea well he

have hydraulically operated val ves which are provided with a fail “$&fse

mechanismin the formof a large spring arranged to push the ve el enent
into a safe position upon loss of hvdraulic pressure. General wwﬂmmm
it Is possible to use the well %Qggéglgﬂeggaﬁéﬁst in this nov

val ve el ement. However, for safety reasons it is still necessary Gaohave a
spring which is

e eno h that,.it will .close the _€Ive\M

assi st ance froan SIVENF iGN (TE13EES KRR AT IREH PR ﬁﬁ%}%'
ext er nal paadsxmepasti¢gher tdan vadivie pedsisdrion Motlhlehoruacematingnd to

e SRt GhIVE! (YerldIS, | SuBl LECLEASECS “KQNEO%%‘H C JE&PRN eyt a

possi bl e decrease In we pressure e net predsure ferenflal can
wor k agai nballava lyg eSle?Eés o&n § h@h@kémcﬁgecl%epiﬁﬁ. v&’lﬂvea spbsaas

si tuation, yEhenanal, nBulEUétanbequngnse Eﬁﬁ@thaESGOEHQEgae{'Qc@&eﬁHQ{’fe the
friction betmeen t he val ve eléenents, ousi ng seals, and to overcone the

hydraul i c F8ABREESt BPQfﬁé‘llqgné%fdrsémﬁe@ EINIXAMERE Y to close the val ve
agai nst the hydcast—ahitayprm&ﬁ/anddi@abmnﬁer thlatvedubgsLseel Eheddlscan be
readily appye te |ncr the_site of
t he spri ngghﬁ begapeaaﬁwrr?(‘:lrfe%s t het® %%S&angr\esgéslﬁegt h@qgcge 3hd cost
of the syspeavig@edt wéth ehfadlreade maehfaonem dol ither édrtayofhe tprgag has

an adverseggiifRgt Hrdfiged €0 NONSH rtﬁ%u'i}@ﬂvéorel%@@?\@pfﬁ%' %“ §Qf|e0” its

sensitivity. An al ter rli?Fl"ve approach is disclosed, for examg ,
US- A- 49208R2S Ahd0DS- WPBR95Y0SS | (P hh Tt 1| P& SSISdFEnt s %“QrFi‘:BYZOOS 2
are el ectrispahkyngpeiat e pyspiwres ftd e dhd dall Ipiressure 0§ aesssder abl e

| i cal , . ' '
directly stBorTis MgV endRt, 8 | Valu TR 01 BORLSRRET ERY parPRY o
cases, a creashnss iy oig detiild diecessaavt thehaveve &psrng whicheievent of

a loss of payge, EB%%%‘PN s q&tnﬁfprlagoé@ "oye the1val Veitabata
fail-safe position. this case, althou gh It is no longer necessary for

t he spr|nga§§16§éPEﬁnefﬁ9HraEPFc ¥oht r PFrEFEREL prssde E@anrEVQEFﬁlc a

| arge sprisgthatiequi wkdréo extasye pressaine s diiglendhaie hgdnostatic
pressure. Furthernore, the clutch nechani sm needed to di sengage the val ve
el enent reBEFFE“Fﬁ an unnecessarily costly and conplicated structure. The

i nvent or has apﬂnébl&hedcunaenthbren@vtopﬂeﬂpeﬂnwaiﬁrtwsld#er¢b#§ebySthe

revol uti onaﬁylﬂe%aearpﬁqtyﬁoeeﬂﬁéIﬂ&gew@rél%wes po@.etlbmé debydhael i C
actuator, with g&fall safe return sprin nmeans a rqQtary actuator

driven by AR WeldiPrESFYrEs wWhPUR .| hﬁogﬁﬁlP§e§%8F§|QéﬁfPFSHF&ﬁle?Fanal
source threough agaimstifalil Huferefessasy ohaitheaktemorsd teDose s thehi eved

by provi di ggathe Mo A LACAly DAGKUPSRONEL BAUECRoHLE] gl E® event

of | oss of omer 'S su ICi'e ¥ t he
device to heséaegpognppgh to overcome the friction between the valve

elements, the housing seals, and to overcome the hydraulic
forces to expel the hydraulic control fluid to close the
valve against the hydrostatic pressure and low internal
well pressure. It can be readily appreciated from this
that at increasing water depths, the size of the spring
must be greatly increased thereby increasing the size and
cost of the system. Further, the size of the force
delivered by the spring has an adverse effect on the high
power required for each operation and on its sensitivity.

An alternative approach is disclosed, for example, in
US~-A-4920811 and US-A-5195721 in which the valve elements



I n accordance with the present invention, therefore, an actuation nDduIe
f'or actuating a device in a subsea mellhead assenbly conprises a égp
containing a rotatable actuator which is, or is arranged to be, coupl Zgﬁ
a rotatable part of the device, whereby, in use, rotation of the part by
the actuator causes an el enent of the device to nove between operating
positions; an electric notor for rotating the actuator; an input for
receiving primary power and/or a control signal froman external source for
energi sing and/or controlling the rmtor2 an electrical storage unit for
provi di ng back- secondary po sour ce; control ] er_for respondi ng
to a | oss cﬁrepr?ﬁﬁgﬁrbﬁﬁgfyaﬁ@ tP¥| pé’f"’&ﬁgf&arfdl%%feﬁb‘éajcaﬂgl tRY 'St he
nmotor to mmsmnqxndmﬁhdéramm@seaéytfioantbewekectmmxﬁ wolld EE&hZQQ3 3
storage unit so not or capses t he eI ment, Lo Q@ve}to o e the
operatlng|ﬁﬂﬂ%q s?r%ﬁﬁ%%eﬁ??ﬁﬁl ntbs&°% 5?% o F=dh
arrangenemumuﬂﬂaaaﬁuﬁnam;thﬁnnﬂmaﬁﬁ)ansta$hatsomotaIy hothonabeBWBan t he
actuator and eyl 416 QY| EfcdiindiBBI L1 81 DY BYORBREAL b ceessur @
and a sprlng 'S no Aequ Fe tr|c power to opera & devi ce
is much redwast af aqlleﬁatofsppquré@qr§byufarl|lcqv@rng pmrsmln%ﬂ:@orre t he

friction befgrenHdievalpyé CenebelerhiandafeUuydadtSei.s. ThIrthes, chgeause
each actuator can be grOV|ded wth its own self caqgntained backu pomer
S

sour ce, 1500 glQPIRE; INGSHTEXONt FOF. W hFRFEM%he tRodul e
may be a pewmmmaﬁefhydnauﬂxn1ddntﬁ&ﬂlﬁmwﬂdapsembmye bélngyeﬂéctrhbqe to

time reqU|re r For Ly,
arranged t & g‘?ouﬁ%%r}{% 150 oécﬂl%)%‘%ﬁ%g ?%%w%%ﬁelﬁﬁg gégg%ﬂ} by,
for exanpl@ndatmeeMMﬁrqayatnqlphesscase t Ferthapmeng, bethheeplulieh
rotatabl e aEdypidlsmibddia atlélaln%a%r e pef vhheede\ibﬁ@nw besh8t& in

torque-transmtting interface, such™as a spljned keyed coupling, which
can be engéﬁb@Q&ﬁ$Qﬁ§ﬁﬁkﬁﬁyﬁPqﬁﬁ¥eﬁQﬂ|QRFQ$&%ﬂt%%v%ﬁEH?tu#ﬁe backup
secondary pomerfmmunxnwéntdﬁnﬁa§laﬁﬁneéuémédetnatTbnepabaaéyppawabmgource

connected tQ thge rec&tg% fSP‘F; l/of gioﬁ@i‘yb n ‘?n% greodaé (ralo h the

backup sourcd t6%me ntai n arged, any¥surpl us "power
avai |l abl e tqpe@raé?lglgséhmdqmms. Tieits be’nguhyérﬁhétlQ/anm@lort.th 9 a |l oss

of primary MgWeka e RUTHURpTAHL S bt gah\éa)s.s, be fau!rbxeafe*g}aa%ﬁaft%
operating the notor. The con rol I'er coul d bhe. a S|ﬁ¥0e so enoid swtch or,

for nore s&PHIEN Y eBNaStetioMoteR FRLER iifeOTPRb I AnfRE FisESs sor |
There may lFrowr an haxteradl sharaet uah&romgandamspmme:armtor ame backup
secondary RA%ds Saw J.lf Ya £ %roq\tdl'%q_o ?B%%H%%e@?%&egr%fvf@ H;Q;%%

assenbl y deV|ces e sane housi I's avoi
F E B 2003 motor w1th a local backup power source which, in the event

of loss of primary power, is sufficient to drive the motor
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to return the device to a safe position.

In accordance with the present invention, therefore,
an actuation module for actuating a device in a subsea
wellhead assembly comprises a housing containing a
rotatable actuator which is, or is arranged to be, coupled
to a rotatable part of the device, whereby, in use,
rotation of the part by the actuator causes an element of
the device to move between operating positions; an electric
motor for rotating the actuator; an input for receiving
primary power and/or a control signal from an external
source for energising and/or controlling the motor; an
electrical storage unit for providing a back-up secondary
power source; and a controller for responding to a loss of
primary power and/or control signal and thence causing the
motor to be energised if necessary from the electrical



4 unmbilical having to have suitably sized core to carry the power for each
actuator, which would nmake it very costly and bul ky. By providin kocal
storage unit and a | ocal processor for allocating power to the rglge £Bv2003
,actuators, the unbilical can be reduced to a single power core and a signal
line. The signal line wll instruct the processor and controller as to

whi ch actuators are to be operated. The processor nust then be capabl e of
detecting either a loss of primary powgr or a |loss of renote signal, and in
ei ther case cause the respective actuafor to be operated to bring the

respective device jpip eoseagﬁngﬂs- nB¥ 3P| e% s He e ASiUA | 0 ADJY! es

constructed In gccor ance wth the present invention W now be descri bed
wi th ref erepcene oof hEhgceprpakynggPeFakileds neprggenting g.in usey a
schematic yifpW mo@et!ly in vertical section, of a first nodule together with
a subsea tree with gate,valves and a wel |l head; is a nore detail ed

Fig..2
view of part of WEFR. ¥bighRAFFNIFmeRE. h%hﬁat‘ém\’/&'?@g' sp¥iRtchi tAnd¥ie hal f
i ndt he fU|%ﬁaﬂﬂﬁﬂt§ﬁﬁbthﬁ9 madibhfebetheema.?xfe iarc%dlftd:}%lldﬂd ﬁtl@éeﬁaﬁesi ti o?;
and, Fig. IS a schematigc vie [ npdule for the actyation o
2 bal | valve SEARYICT, Sndtiat frefeda Ratortabig PRratite (& c | beo
in ternms osprimgtis voteequigddvefhienthe eppctrabl powerahy operatewher e
ovement OEhé‘“d‘éVi'E‘é“tigag\uEF; af{a@aé‘& %%taéjki)“%'&& i@”%eghp‘iéd‘vfé'“o“
applies, for exanple, to ball valves and chokes or Inserte |"ow
assenbl i essufbicienti ROWSE eitRal oMY G@M8hdthe ofEiatian weekweendi Bker bi ng

tlhfhdri \ée_é@at _iéeOQFéﬂbthaMSHﬁiﬁsiﬂbe ééiWPé\V\;] i OFuﬁch@QS,créml 4 8akhee g
although it js applicabhl e on an ssenbl ere control is require
2o shoan {3eEIREE 8RS SrRiied il 1ot ot dell sentatoatinithee 5
whi ch may e Ppouleri sspascereceacha deoricnhals t irdivilealal faihesaféors and
associatedch pts are provided in a separate val ve actuation nodule 3

which is nbved Tnto place using subsea gui dance, or using 05 F E B 2003
5 an ROV. Actuadl&hmonglutlesmedulenmey keda tprYMapansvELi¥Enyecanated in t he

appropri at@e PDéAd OradddmbIgsPet Ry heriohretimel Ntbhi €ifheSPL uiflée g
I SCI O0Se In

provision of a valve actuation nodule is simlar to. the syste
USA- 54563 1%ePLaceneRrtr endkOy s thdfe FEATRR o thEC AR 16 cﬁ%’%ﬁ?f/a’aﬂh

regard to areamgedstd e engypdied tivheandddeeoupledr €ExpaGt the wéklhead, and
to the interlags:pebyeelohe mdHe ardifer beenodl.l ernptinelvehbe, val ve
tree 2 intertface toufd be vertical ‘or at” an angl e al'l owng the actuation
modul e t o Beegurerel thg edeetveano BRI t¥ekatable actuator and the
rotatable part of the device will be a torque-transmitting
interface, such as a splined or keyed coupling, which can
be engaged and disengaged by relative axial movement.

The backup secondary power source is most simply a
battery. The primary power source, connected to the module
through an umbilical, may be connected through the backup
source to maintain this fully charged, any surplus power
being available to energise the motor. This ensures that
whenever there is a loss of primary power, the backup
source will always be fully charged for operating the
motor.

The controller could be a simple solenoid switch or,
for more sophisticated applications, an intelligent
programmed processor.

There may be more than one of the actuators and
respective motor and backup secondary power source, for
operating a respected number of wellhead assembly devices,
in the same housing. This avoids the primary power



Fig..2 shows in nore detail a bore 4 in the subsea tree 2 is shown having
two identical gate valves 5 with gate slab el enents 5A. The gate val ve

el ements 5A are noved in a linear direction by virtue of stens 6.0'!51({55399333
6 are provided with a screw coupling 7 to an externally splined sleeve 8
rotary notion of which is thus converted into linear notion of the stens 6
and gate valve slabs 5A. The tree 2 is also provided with control and

nmoni toring equi prent for hydraulic and glectrical signals via a junction
plate 9. Fig. 1 shows the valve actuation nodule 3 is shown with two

actuation agagihhice3 hAveng ter hﬁ%‘é%ﬁ&tbb‘iy@l%&%e‘&a'd&% %o FEGA R C#I‘)’é‘t' on
assenbly is provided with power and signal s from an_external sighal and

power umbi | PEHEY| £0F PRCOTRETIAKAT i FRICHhWPRIRaMeKe dit KRl FOstLY ens

controller dga whilwp. conyr p!ravaahat; al Q@béllcaltoaﬁ@éahﬁﬁ&:%f#nréfé&ﬂs 13,
lc circuit 14 for

as well as rovidin £§ .gfmer via an
vari ous do 58F85588| ﬁtqsg]r%ca NEPPVEL] IO SR U8 ARHRT XS The
overal | systnésumbmuiobﬂecamZbesrpduwbdedowatblngiampbwnxﬂeanneﬂmumalcal

st orage uni L dRath §hecanafEodRa! SShEl GALIPOURI AL 1t Do gyst om0

_ the event of power Poss e i ne 1 °Y hus
capabl e of @pér@phﬁgoﬂﬂertﬁéeﬁq:Whﬂﬂh&d@ﬁ%@%ﬁl%rﬂaﬁ pondre fepexated The

overal | sysyggs E%%%@.'o&-e'inuls% ithel He QAN ¥kt Be%@&fi‘?kjstéfth a
recei ver/transmtter 16 to allow for renote nonitoring FFB 2003 6

control of iRESePEcPIIEIFYs PSR 95 & hPeF et BFmQtFotsé-lg”li’nlbl Ia}"@al injne 11
failure. Eaghthértbsgsactainse mham@sbblta&electaaao&eabeﬂeu@pérétsm ¥di ch

projects a L i ned, socke igh. .in use h the spline on the
sl eeve 8. Iﬁg?ﬁg gQShrSEPuS¥R§% §§¥éﬁ8|§“ § %%? Sthi ch, under norna
operation, is drExempbgspefervalven ah&ubltnennmdum chonstiractedhetn ed vi a
power | ine éggana cEaWitﬁegﬁé Al § v%ﬂtlgﬁeagEHOBOQSbgrdé?é%féﬁﬁShajt

of the splined socket t hrough a gear : actuation asse
an electrlcﬁ¥t§t6P§§€eUﬁPtt22t 6nﬁ@EPEHaPUlpﬁedﬁﬁﬁlﬂﬁﬁxa%Rnﬂhkﬂher 20 To

operate the treeriglecirigsl asi gadkemadnd poyew, arpaﬁumplleﬂ f¥ &t Bcd ENDL €
|nstallat|on Ihe eleftrngaltf ? or an contr%b g # assi power
to the back®BF &PBet PT At &Y B8 VatPng 2BPEsRor a8 %Rt ies to
charge up tbete vhévesi eafd stweagheadbts 22 The fail-safe controller 20
will confirm V\/neplgt s elgetyi gl estﬁ%éwl{,lg@ io¥ fadty @,Qarr,g,_ . fhe

el ectrical processor and controller w verify that ‘all fail
control | er sSPOWhAYeOPRePL EP@CEPFSaVa§FSFa§El&ﬁ1ﬂ$€§2QQﬁIWa%%a}@éﬁh%efore

actioning api13iy00peh positiba &RADEIe isHEt IWd1iPNin TEehepauBle @lyséae, the
el ectrical g aﬁssor an controller 12 will send a signal to the fail-safe
controller FPQ'pPSV|d|ng it wth a power supply fromunbilical |ine
11. This power sBpgly3cas Besshematicdvigwpoler magt defl 4 rmedule Hexk up

el ectri cal Fgrgg@uughbnlgfwgeBagqvggqbeagq@ﬁkhﬁps operations are required

si mul t aneous rece|V|ng certain_signals fromthe renpte_installation,
t he electrlcal prbc88oYLda g aekedothat el thanahe B dyrhnk®ddescrikedt e

certain confhaokesgpgueTcas qutd heaive;e thé ahvehtion id azp;bhmé otot he
condi tion of th n the actuation no

h
Ut i ci ent PBRoASLGh QIR HEVERERE  PEalP o o SE" N Ent 258 (S EPbEUeRno

val ves. OretEEBonaaayu Thus, the 1nvent10n applies, for example, to
ball valves and chokes or inserted flow assemblies that
require external drive shaft operation without disturbing
the drive shaft operating system. The invention is
described on a tree although it is applicable on any
assembly where flow control is required.
As shown in Figs. 1 and 2, a wellhead 1 is provided
with a valve tree 2 which may be a Christmas tree or a
horizontal tree. The valve actuators and associated
elements are provided in a separate valve actuation module
3 which is moved into place using subsea guidance, or using



The fail-safe controller 20, on receiving an operating signal fromthe

el ectrical processor and controller 12 will first ensure the el ectU' E 2003
storage unit 22 is fully charged before using power fromline 19 to o% ﬁ
close or to adjust the position of the stem Only on a loss of signal in
line 19, wll a failure operation be actioned. The fail safe controller 20
when operating can provide data to the electrical processor and controller
12 on the stemposition at all tines, the torque, nunmber of revol utions and
t he speed of operati on The el ectrical 5pr ocessor and controller 12 can

access the datafro actgéﬁasenbi?%n é+h e full iltus of
The tree 181 RGVs APEEACHAG HPPRIPOY Tqnteaded snd pAdn (fEansvexialy

control | er ehgdawetl ﬂetﬂeé apprbpriadria pesdirt iom swijthl riespelot undi theal |ine
11. A loss of ePoyer ¢ b by, o CL I to uni t
15. A loss 5?’ m%ﬁal ?I?\" u% lgpc F@ﬁéﬁg 11t WI@| l‘ﬁ;‘iﬁﬁﬁaﬁﬂe gﬁpré Sg?ﬂ%

pr ogr ammedactustiienofmotind et isesimidsr toi bhepsyetenrdisaghbsedcan US-i f

avai | abl e. Egﬁskgqﬁora@ﬁ&m Pér@rflcé hej&r efagkne t3f OUHi& document

recei ver/transm fiel 16 can be used. An interruption of the sjignal through
line 19 i sPééFé&léérBY thkth aFPI8Efe tnEREI MEANE) §AF cIENFATLING £BR t he

val ve firshbdutsl R&'&}QV\QESF:&@IEI ltoethd #red Nt ahauptbornd Lheegkasel and
primary po t hrough th ine 19 .is detected by the fail safe controller

we
20 whi ch sB@gHGFQ & e ltecﬁq e ~F&fey el ectrical storage unit 22. The
fail safe contralkernatiwvedy athed vailtvie atypeeset imtérpaset icould blee gate

val ve S angegeutns! Setle dRiBloto AR Erabe Al e Hronkill $PRRI L1 o

Each actuatron asse an acoustic recelver/transmtter
23 whi ch aphédedf dlllrep§ﬁ®‘t é@é’c@ﬂfeﬁﬂ-%m toring of a position of each gate

val ve, and al sopall ous ditewd eironpbiral sdtaine é’oﬁbi—éoﬂ. Gfn e J8LBsRAl Ve i f
line 19 hasfalle TheﬁoleQn of the, gate, v %Iabls sensed

abut ment ofFTERe 2eri® oFPPYR Be¥ing g iAenhics 223 e yalyes gsoud Fig.

3 provi deSgatafDrsaad:etaléndntsewmf OTkReactatat i vales seliemendrsd Shsalreses t he
means of o ed; .t val ve,, (| al lev that uires

the stem GR?{'gge par ?F.EEE ﬁ](fregc\ﬁ/‘tmlﬁ ?%c:vf"?{cg?e ‘%%eglkﬁg%r telbon g%%

wi t hdr awal stemsheb b@ﬂe vdil\néfldeﬂ t Wighf i gurecxere seonwplingrchcd&numdy al s

are used tex%%a&qyesblﬁn%arr%m@%s aa§olcar§| fistibnd6¢ Jhidh a@o\@ausn Fig.
3 a safety make-up Overload clutch S I‘OVI ded between th r 18 and

gear box 21‘3°PMI‘3t"F"r8Fi 15‘5ﬁ‘v&r’rﬂ"f*€ﬁaf“°ﬁ:&8ﬂ‘uf’§s thecAtems,f PR PR 2’@ V& t he
gear box andlaber Epgas Theetreiet 200ks) apsio gpranddedhavisth | cantrdl tamd

el ectrical %9'&%9? fg%ﬁ'}:tq%e‘}: r%g{”c A v gty JQ?EggHESf 29 i@ h of

the actuat'on asse e el or age uni can be“positioned
not on thevéana aiéF\S:t&@nt rlaks &- The el ectrl cal storage unit 22 in its

O}NH It ndeplendent FHQUSIJ{lgsl?éwéggﬁ%f?rtM\Ié) a@@éaitnts@%gxa@tj ohbgrsé@nby an
el ectrica enetrat or socC i royi de

rotat abl e H&?’p‘eﬁﬂp aﬂijarﬁlé?’haﬁs§ Jo‘g ﬁnﬁaf’ﬁt gffn 2f%3%% or que
Spi ne groovadvée 6n a Esod |an'la.ra/t:tm1 tammB‘rye mdpnbvﬁuedsmmrﬁ pﬂwmhe bal |
val ve has er n rQQVve c n line
gr ooves 29%21%@“%?4” 514 ??9?o%glueéxs§p#’¥1€i Ql %Hr]ra%g‘sek R" er nal
anti-torqudisel ilde ng&wa:a:vw is tlsammbtp@@svbaeanoopemlde Syrﬁétems

I nter engag|c|g, t"i*%'l'l'é% HPOVERI¥h RFRFAY [t (018885 alNalctiiftors

posi tional ati onship between the rotating spline nechani sm and socket 17
i s al ways I@ﬁ'@v\nﬁ“nFﬁéPé!W 135c 19y vahlngswﬁpw&rhas PYETRIt XG RPYAT (iR val ve.

Al so shown annhigidgtaud ilcs cdli'cﬁlﬂt’d qmatfoBO«la@‘ribwe ddwhholied apbpii iidatai ki yven
shaft 34 whi.ch.is shown bro glé?e he dl’lﬁ,ﬁn shaft .34 has, a t oot hed

gear 35 whi edeohts Sﬁ{‘samf%o?rh S%e?ﬁgfsi's Feét Ief rféﬁfé%f“?o and
r ot at abl e widrntrallersdckets aﬂrmhldé\dmi'ehf atssownt bask-upe ellecthhicahl | ows

| i near noti | ‘?l%d it to
be engaged g&l(?%se%‘&amﬁa f\rclg‘nl’?fg&n\q211 g)r(rzfg)lltdzaaéss%r?b%l"qr S':[(5:[“(963 %%]}'I of a
bal | val vewholes sgeem in tdwe evanti o Powest l@ss shrowghickheinain 0 5
FEB 2003  ymbilical line 11 and is thus capable of operating the tree

if there is a external power failure. The overall systems

controller 12 is also provided with an acoustic
receiver/transmitter 16 to allow for remote monitoring and



9 position probe 38 which nmakes contact with the end of the stem 6. Wen
used with a gate val ve an accurate position of the gate slab 5A at any tine
is known. Wen used with a ball, ball position probe 38 will con{ |52P 2
‘whet her stem 6 has been engaged or di sengaged. 0 5 FEB 200g to CL lﬁé ﬂﬂB
An actuation nodule for actuating a device in a subsea well head assenbly,

t he nodul e conprising a housing (10) containing a rotatable actuator (17)
which is, or is arranged to be, coupled to a rotatable part (8) of the

devi ce, whereby, in use rotation of tRe part by the actuator causes an

el ement (5A) of e ce.to . mve between operatin Qsi tions; n el ectric
not or (18) CF’BFrPgt é?lfl éet fd estrdsedr SYEhePRpdP %ﬁ’ie) %f‘}()ﬁn%r eoctgi?/i i mary
power and/ ambaldeatlr dline gnalfafitamean external source for energising and/or

control ling theF Olie %%eela%q:hri %k_' gtsgr #gl tl&é)?s) fOJeH&A"Q'f@ a

back-up seconda OWer 'source, a con for responding to a
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To operate the tree, electrical signals and power are
supplied from a remote installation. The electrical
processor and controller 12 will assign power to the back
up electrical storage unit 15 and to the actuator
assemblies to charge up their electrical storage units 22.
The fail-safe controller 20 will confirm when its
electrical storage unit 22 is fully charged. The
electrical processor and controller will verify that all
fail safe controllers 20 have their electrical storage
units 22 fully charged before actioning any signals from
the remote installation.

To operate a valve, the electrical processor and
controller 12 will send a signal to the fail-safe
controller 20 while providing it with a power supply from
umbilical line 11. This power supply can be augmented by
power provided from the back up electrical storage unit 15
when several actuations operations are required
simultaneously.

On receiving certain signals from the remote
installation, the electrical processor and controller 12
can be programmed to operate certain control sequences on
the tree. At all times, it will monitor the condition of
the tree and in the actuation module, ensuring that there
is sufficient power in the back-up electrical storage unit
15 to close two valves.
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controller 12 can access the data from the actuator
assemblies and relay the full status of the tree to the
surface installation.

The electrical processor and controller 12 will detect
any loss of power or signal in the umbilical line 11. A
loss of power can be implemented by backup electrical
storage unit 15. A loss of signal in umbilical line 11
will initiate a pre-set programmed closure of the tree,
first using power from umbilical 11 if available. For
temporary control of the tree, the acoustic
receiver/transmitter 16 can be used.

An interruption of the signal through 1line 19 is
detected by the fail-safe controller 20 which will switch
the valve firstly using power from line 19.

An interruption of the signal and primary power
through the line 19 is detected by the fail safe controller
20 which secondly would switch in emergency electrical
storage unit 22. The fail safe controller is programmed

. with a preset fail position of the gate valve 5 and
controls the motor to drive the gate valve into this
position. Each actuation assembly is provided with an
acoustic receiver/transmitter 23 which allows full remote
secondary monitoring of a position of each gate valve, and
also allows remote control of the position of the gate
valve if line 19 has failed.

The position of the gate valve slab is sensed by
abutment of the end of the stem 6 with a sensor 24.
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Fig. 3 provides a more detailed view of one actuation
assembly and discloses the means of operating an inserted
tree valve (i.e. ball valve) that requires the stem 6 to be
partially withdrawn to facilitate the insertion or
withdrawal of the ball valve. In this figure the same
reference numerals are used to designate the same parts as
in Figs. 1 and 2. As shown in Fig. 3 a safety make-up
overload clutch 25 is provided between the motor 18 and
gearbox 21. Further, conventional features such as an oil
line 26 to the gearbox and inert gas (i.e. nitrogen) purge
and exhaust lines 27 to electrical storage unit and gearbox
are provided. To reduce the 1length of the actuation
assemblies, the electrical storage unit 22 can be
positioned not on the same axis as the motor. The
electrical storage unit 22 in its own independent housing
is connected to the fail safe controller 20 by an
electrical power penetrator 28. The splined socket 17 is
provided on a rotatable portion with internal spline
grooves 29 and internal anti-torque spine grooves 30 on a
stationary portion. The end of the stem 6 of the ball
valve has external spline grooves 31 which mate with the
internal spline grooves 29. External anti-torque spline
grooves 32 mate with the internal anti-torque spline
grooves 30. It is also possible to provide the
interengaging spline grooves with key portions to ensure
that the positional relationship between the rotating
spline mechanism and socket 17 is always known, thereby
facilitating control of the position of the valve. Also
shown in Fig. 3 is an optional ROV drive 33 provided with
a driven shaft 34 which is shown broken in Fig. 3. The
driven shaft 34 has a toothed gear 35 which mates with a
tooth gear 36 that is directly connected to, and rotatable
with, the socket 39 which interfaces with spline 40. This
allows linear motion to stem sleeve 6A which contains the
stem 6 and allows it to be engaged or disengaged from an
internal assembly, (i.e. the ball of a ball valve) by a
ROV, A linear ‘position sensor 37 is provided with a
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stem 6. When used with a gate valve an accurate position
of the gate slab SA at any time is known. When used with
a ball, ball position probe 38 will confirm whether stem 6
has been engaged or disengaged.
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CLATIMS

1. An actuation module for actuating a device in a subsea
wellhead assembly, the module comprising a housing (10)
containing a rotatable actuator (17) which is, or is
arranged to be, coupled to a rotatable part (8) of the
device, whereby, in use, rotation of the part by the
actuator causes an element (5A) of the device to move
between operating positions; an electric motor (18) for
rotating the actuator; an input (11) for receiving primary
power and/or a control signal from an external source for
energising and/or controlling the motor; an electrical
storage unit (22) for providing a back-up secondary power
source; and a controller (20) for responding to a loss of
primary power and/or control signal and thence causing the
motor to be energised if necessary from the electrical
storage unit so that the motor causes the element to move
to one of the operating positions representing, in use, a
safe mode.

2. A module according to claim 1, which is arranged to be
coupled to, and decoupled from, the wellhead assembly.

3. A module according to claim 2, wherein the coupling
between the rotatable actuator and the rotatable part of
the device is a torque-transmitting interface.

4. A module according to claim 3, wherein the torque-
transmitting interface is selected from the group
consisting of a splined coupling and a keyed coupling which
can be engaged and disengaged by relative axial movement.

5. A module according to any one of the preceding claims,
wherein the backup secondary power source is an electrical
storage unit.
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6. A module according to any one of the preceding claims,
wherein the primary power source is connected through the
backup source to maintain this fully charged, any surplus
power being available to energise the motor.

7. A module according to any one of the preceding claims,
wherein the controller is an intelligent programmed

processor.



