1 Subsea Wellhead Protection Structure, Canopy and Installation Field of the Invention This
invention relates to a subsea wellhead protection styucture ("WPS") including a 5canopy adapted to be
locked and unlocked from above a subsea wellhead. Background to the Invention  In order to
protect subsea wellheads from potential snagging and damage, for example, from trawlers pulling nets
or boats dragging arglipssaiiie tRead PidqEtise Serinstak aCHA sjeirmsdhaticame around the
subsea wellhead and to place a canopy over the wellhead itself. The WPS canopy needs to be able to
resist accidental detachment, but must allow for access for servicing of the wellhead Christmas tree
fittings aduielol of the IaMantigie for workover purposes. Typically, heretofore, a WPS canopy requires
divers or a remppielyengsatedaelided KB fﬂéil'ﬂ%‘“a’%i'%&@_fé&ﬂﬂw remeyae Iampenmaaahthe

Invention Thegresent invention is directed atfrovidin% improvements to WPS canopy design,
which avER'R¥ PEGRIRSHIRREIOF KR I S Rt FORRIY B G Y 9 IRSAY The improvements may
comprise one or more of the following features, including: a biased 20 mechanical locking system to

allow autgg{b?[' kNG Al R iRy In position or installation, and unlocking under a predetermined

over-pull;aTacility for automatically eployin% overtrawlable legs from the WPS on installation of the
canopy; a sin§I&"B8IHPIBEKRR/BISERI MG K15 FRBL RAIFEHS e asinat iy SEiReca éNee s iHlPs in the
canopy. lioafiteivaspeguiting inventerbpaeyides gisy ksRAMD S coropTiaiog arlaasesframasiida 25
remﬁ)"ab'oeeFe%%%PeVW%% %%%?efé?&%é’%&”E@%&%@&fﬁ%ﬁé%‘&? f°'ia%es%béa%%b’veé'@eeﬂtﬂewvrv‘&mé%é‘se’ the
canopy being adapted to engage the base frame and o prowaé) cover overthe protected space, and

the baseitfafhe afel\VavopInarRy prsdeéel Reigble Huriisy afdeekiny dpieans ebmpisiigrabpedately,
correspopgdegdoekirghitnan laekingislepyennhishatradanied hansrge paddlisrrRergemnder
opposite loa ir&gf and to requlrre a Ic(lyver Ioagl }o lock V@%ﬁhe canopy onto the base frame thi to
disengag\gqr Q r(ﬂHerﬁﬁféally}'%{F ft cyl*stht%\r/?) LS of 10¢ki g"ﬁ{‘é’gﬁs are (e d 10 iocK the gan Y/to the
base frampesietesyeahislpOReIEdfepistalRtioviding ieokival- means adapted to have differential loading
levels for engagement and disengagement facilitates the ease of installation of the canopy and the

design of the canopy to meet desired performance standards against accidental detachment of the
canopy i as overtrawling. The locking pins may be provided on the base

frame, vyith tﬁmeqmrmunid'nr@imkiegiBM&sabehmgilﬁmgqmb@vmﬁenamGpWESvmwlsﬁesign,
Alternatiyaly. the Rapefame, IiRYRAY SN 0L MOreRRAK NG BINS- 808 WG MG The

improvements may comprise one or more of the following features, including: a biased

20  mechanical locking system to allow automatic locking of the canopy in position or installation,
and unlocking under a predetermined over-pull; a facility for automatically deploying
overtrawlable legs from the WPS on installation of the canopy; a single point locking/unlocking
and lift mechanism for operating service access doors in the canopy.

In a first aspect, the invention provides a subsea WPS comprising a base frame and a

25  removable canopy, the base frame defines a protected space for a subsea wellhead when in
use, the canopy being adapted to engage the base frame and to provide cover over the
protected space, and the base frame and canopy are provided with a plurality of locking
means comprising respectively, corresponding locking pins and locking sleeves which are
adapted to engage and disengage under opposite loading, and to require a lower load to lock

30 the canopy onto the base frame than to disengage therefrom. Typically, at least two sets of
locking means are used to lock the canopy to the base frame across the protected space.
Providing locking means adapted to have differential loading levels for engagement and
disengagement facilitates the ease of installation of the canopy and the design of the canopy
to meet desired performance standards against accidental detachment of the canopy in

35  circumstances such as overtrawling. The locking pins may be provided on the base frame,
with the corresponding locking sleeves being located on the canopy, or vice-versa.

Alternatively, the base frame may have one or more locking pins and one or more locking



2 sleeves with the canopy having one or more corresponding locking sleeves and corresponding
locking pins. Such a mixed arrangement may be used, for example, to ensure the canopy can only be
locked to the base frame in a specific orientation. Conveniently, the locking pins have first and second
differential taper sections to engage 5 the corresponding locking sleeves, the first taper section tapers
in towardgdbectip witthaneckingopip anrdite speons (aRae SeckienR japeiyinitewagdsibe/basamf the pin.
The first tca(l{preerssgcr:]t'%n '(s)&tI first tgpeéaaglde angl tQFr srgacgrﬂgnliarﬁgr E9),ecti%ra i O% a %qunt% t6a eFeangIe
relative tGthe ﬁane Hormal to the plnuaxis.nfjl)ﬁ(edflrstata%er angle is ﬁiaﬁer’t A the secon tséjper angle.
The lockithg SRsRysCareoptnbielétkeich @ Higaorsa dianmreanssaeefigagerdadanper sections of the 10
locking pins. Higviagitheyaspestived serdians sitestivehd @rersash(Bpdirstiapssingdngiqysards the

tip and the second tapering in towards the base of the pin, and with differential taper angles, means
that desitB8 GEFERRAN RSAUTHE IEVER IS o gETh P GHEBn FRG BB M se BBy
appropriatekirgepétang the sespectapetapetiiangles skuttherdhthebgagehteapmeansedont@pently

comprise,0pe ARG Angred dh JAChing-daas sulisgh et fuceshavqiasbiganghRegtions of
the Iockln% pins in use. The sprlng-loadlrﬁ] of these dogs may be provided by a C-Spring, which can be

convenie RSB Rt P PariiST the 8ifEsiiferERESBATHEdBRKIRg SRR veRRd RS
spring-loadoiekivgosRicnrsrerd pgs/rgal nsinadh RRRiiechiocking prkhyagetHean pelysicabssibser WPS,
the first taper angle may_be in the range. from 60to 80for a teel on | pin and sleeve locking
cyetim AP Bl e R M SR Bty e ShoRl BeS T e R R BEEI
loading féPWRsEh 2y livgahe barrasp ibiARPIENEA8dFrates. brekarsoff, tiferits erghwithsifferantial
approximatly Zngied, thesaeonghiapeeangle isrrpereximairling’ 14 saepnerrsRRetcHe Brgsent
inventiongr_urther rovides a WPS bas game whic 5ir|1cor or tes at Iefalst ne leg housing for a
telescop@ TSR IRAMS ™S U RG AR Ve Bl e RRIoa AP AR RGdNE ESREGTS IRBSKEGITt the canopy
being transmittethemtththengeghasismngre oty etionttheteipdse piodegrorextesaningieaitswn
weight. TiglegrRPIGRISAIG UselihRB RN R Ah e SABRHIPRBHItAL RURRY I ditfelracesif levels of

the seabed around the WPS when installed. 30Providing an automated mechanism to depI%{y

supportirt TEgs' RAL NP M55 ARSI RMCAR AAVIRAGY G SveRdny WRIHEEETRURRIPENIR
interventiossiiiorele aseutnk detest g cilegmf&enve nicthidyptié edéase methdaised aypiogapede a

retaining %%W&C& PH%? t&ggstglﬁgmgpé% Iﬁgéﬂég%g%éiggﬁ i}hgsrgtaining pin being connected to a lever
W

crank, which'is actuated to dise y%%g the retaining pi en the weight of the canopy is transmitted

35 onto the |&RSRCHRKE I BYBREAI heitist ETRAACAIfPREER PehrarmsianieerRlighed 1&iding arm
provigded Hisdhe casspant pesitiensskityejgage anlethbeustig anskihagespritve ircleasgnge

mechanism. 3,..In.afurther aspect..the invention provides.a door.lat(Fin mechanism foy an access
door hing B4 L e e R o e R T R

comprisesamnBanblefeatlyithihevtr siriasetandlarid eipry drintrid at/theafishdtfoaesPiisetaner &nas Ebout a
hinge pois BBxieefgesef the door opposite the hinged edge, the first arm being

In a second aspect, the present invention further provides a WPS base frame which

25 incorporates at least one leg housing for a telescopic leg having a mechanical release
mechanism which is actuated by the weight of the canopy being transmitted onto the
mechanism, thereby to allow the telescopic leg to extend under its own weight. Telescopic
legs are useful on a WPS as they can automatically adapt to differences in levels of the
seabed around the WPS when installed.

30 Providing an automated mechanism to deploy supporting legs on a WPS has the
significant advantage of avoiding the need for diver or ROV intervention to release the
telescopic legs. Conveniently, the release mechanism may comprise a retaining pin which
holds the telescopic leg in the housing, the retaining pin being connected to a lever crank,
which is actuated to disengage the retaining pin when the weight of the canopy is transmitted

35 onto the lever crank. Typically, the weight of the canopy can be transmitted though a landing
arm provided on the canopy and positioned to engage a leg housing and the respective

release mechanism.



5 longer and heavier than the second arm, a handle is attached to the end of the first arm away from
the hinge point, and a first latching element is proviged at the end of the second arm, the first latching
element being adapted to engage a corresponding second latching element provided on the canopy
frame. Providing a door latching mechanism with a handle bar with differential arm lengths and 10
weights has an advariegeHtiheimesianisovisdharesy Riasairiedhenlaeked avstierangds
resistant io acgilontgselcass, conversely when iieniopall epertedia e andie the leyerage
provided by*the longer arm makes it relatively easiet and quicker for a diver 1o release the door
latching rPR¥DRESESM Wiiether@gqunl. i@ ravesichtybanedinst nokrihgtdheniemtvmpidbmpriseaibcking
bar extengipg: 4 niRgEPEBRICHIRIHS Hagawsirt thsohapgdiashatanditie seeerd tk?’écf‘i}'ﬁge%?%ﬁ? IS a
[

corresponding slot in the canopy frame, adapted to receive the locking bar. Alternatively, the first
latching €18 rﬂ%&ﬁ%"d?ﬁﬂ?@ﬁé\%?ﬁ?%ar SRS BRI R I BHAS %ﬂcﬁﬁ/ﬁ] 2(/8%n the
canopy frleoethe réngdveothie drabk fithetcBinged eredé st atiovidedilthbeapphoé ite s ehase: kil ¢okin the

art. 20 Bl Dagsriprian Ao Bmas &ido LA Re sReriie iRiho| A MRS haRpd A arpted

according to the invention; Fig. 2 is a plan view o S base frame; Fig. 3 is a side
elevationdlIERAR NG EE RN SRS cording to the invention; 25Fig. 4 is a corresponding side
elevational view\(jaargiallydorsecihorn ekiramérSWanse Heame; barhigh Siftctepasiiakerassysechianal view
of alb°°k'\5‘v%iglﬁg}é%soé‘ntggv%%[‘a‘{i%%ﬁa’lgﬁ %‘chgrﬁs%ﬂg' %(r.%gSIb?ans AN g%%% "80on and 519- 615 2
partial horizontal cross-sectional view illustrating the loc |nd/mec anism; 3 Ig. 7 1S a perspective
view of arPRBRorEeesrtiftpasaeheGrERiSH: FiGeB istaniripliceporire ViPBcAnopy diFig.?;

Fig. 9 is gepariige @iavaY \Hewhef BAGFsRAT Abkae WRRhase Baire ahfigutkEigol igider to
cross-sectional view of the IE% hous:ﬁg along,D-D of Fiézjd 2; Fig. 11 is a perspective view of the

WPS can65 1o (RS EBAESERERG base’

Conveniently, the first latching element may comprise a locking bar extending
15  perpendicular to the axis of the handle bar and the second latching element is a corresponding
slot in the canopy frame, adapted to receive the locking bar. Alternatively, the first latching
element may comprise a hook and the second latching element a corresponding eye on the
canopy frame to receive the hook. Other suitable adaptations will be apparent to those
skilled in the art.
20

Brief Description of the Drawings

Fig. 1 is a perspective view of a WPS base frame adapted according to the invention;
Fig. 2 is a plan view of the same WPS base frame;
Fig. 3 is a side elevational view of a WPS canopy according to the invention;
25 Fig. 4 is a corresponding side elevational view (partially in section) of the WPS base
frame;
Fig. 5 is a partial cross-sectional view of a locking sleeve on the canopy engaging with a
guide post on the WPS base frame;
Fig. 6 is a partial horizontal cross-sectional view illustrating the locking mechanism;
30 Fig. 7 is a perspective view of a WPS canopy according to the invention;
Fig. 8 is a plan view of the WPS canopy of Fig. 7;
Fig. 9 is a partial cutaway view of one corner of the WPS base frame of Fig. 1;
Fig. 10 is a cross-sectional view of the leg housing along D-D of Fig. 2;
Fig. 11 is a perspective view of the WPS canopy landed on the corresponding WPS base
35 frame;
=
=

. 12 is a plan view of the assembly of Fig. 11;

Q

. 13 is a side elevational view (partially in section) of the same assembly;

Q



35frame; Fig. 12 is a plan view of the assembly of Fig. 11; Fig. 13 is a side elevational view (partially in
section) of the same assembly; 4 Fig. 14isa sid4e elevational view (partially in section) of the WFS
canopy, showing one of the access doors in open position, with a small plan view of the door latching
mechanism in Fig. 14a; and Fig. 15 is a perspective view of the WFS canopy, with one of the
access doorsienisebsinewriatrpenpasitierisietailast Reseipionettaanoye ¥iviving bigise 1
shows a perspective viaw oL AWES ke iame L aflapied agcordina o e ivention, ToEiqure 2 s a
plan view ot e Samebase amé LT e frame comp??ses acylin fical cen rapguppor?elsement 11
with a flaFé@l K@t a2d This central support element is located around the subsea wellhead (not shown)
at seafloor lepg|. ow anasspsaxendwadialy e BagsniansHPertld «easisaioheaikasss at right
angles with respect to each adjacent arm. The arms 13 are each connected to a corner frame 14, each
comprisifd ARG EGERGHEPPor 15 an extensible telescopic leg 16. The corner frames 14 are
designed to be set at an adjustable radial distance from the central support element 11 and are each
provided with an inner arm 13afwhich can be slid in or out of the arms 13 to the desired extent, and

fixed durfagtabdedilesssiptipmaribedvantion so that the overall width of the base frame can thereby

be adapted teigaeommesiaieavyritopactitehiisiinas dreerstroatiy eanlda fagumemetdoames tb4tare
20then cclanr\lln%%%d by bumper bars 17 of appropriate length for the desired overall frame size. As
shown, the Base frame includes four guide posts 18, one extending vertically upwards from each of the
arm¥ 13. Eadhiattmarsrara@n diewschthasranepasp&anms [dckintpgiame, cpitipaseiac mdiitel (see

Eigure g)@ggﬁi_ghﬁp%@?pém?ggagm\a&ﬂé@amﬁin.I\?\t}régegcém@reszaapen ?@Mﬁ?ﬁcm_ 1_2 of
igure o. igure OWS Ide elevational view of a canopy < according to tne inyention,
oo T G s e B S B S RO T T S Sstane T Al 1 with
a partial $extientbhviepwpaibrid,\éactrerm Biginges2t & digplengiemtyitheaspeopip 2 itadjameidraynlowered
on to thewg§%§s%fmeﬁi8&ﬂ§&w%g%@he?%mﬁe1'lﬁ’,C{é{&ﬂ doiopleR G AYaninaLiad) fay dhis

purpose. In operation, the locking sleeves 21 engage the loc |r(ljg . .
15 an extensible telescopic leg 16. The corner frames 14 are designed to be set at an adjustable

radial distance from the central support element 11 and are each provided with an inner arm
13a which can be slid in or out of the arms 13 to the desired extent, and fixed during
construction of the base frame 1, so that the overall width of the base frame can thereby be
adapted to accommodate wellhead Christmas tree structures. The four corner frames 14 are
20  then connected by bumper bars 17 of appropriate length for the desired overall frame size.
As shown, the base frame includes four guide posts 18, one extending vertically upwards
from each of the arms 13. Each corner frame 14 has an upwardly tapering locking pin 19,
with a biased profile (see Figure 5), which is adapted to engage a corresponding locking
sleeve 21 on the WPS canopy 2 of Figure 3.
25 Figure 3 shows a side elevational view of a WPS canopy 2 according to the invention,
aligned in conjunction with a corresponding side elevational view in Figure 4 of the base frame
1, with a partial sectional view along V-V from Figure 2. In deployment, the canopy 2 is
conveniently lowered on to the WPS base frame using a conventional, positive-locking J-tool
as a running tool for this purpose. In operation, the locking sleeves 21 engage the locking
30 pins 19. As shown in partial cross-section in Figures 5 and 6, the biased (or differential) taper
profile of the top of each locking pin 19, means that there is a substantial difference between
the load required to lock on each locking pin and that required to unlock, or disengage, from
each locking pin.
The locking sleeve 21 incorporates latching-dogs 22, which are biased against the locking
35  pin 19 by C-spring 23 and held in place by latch-dog screws 24. Override screws 25 are

provided at either end of the C-spring 23. These screws 25 provide means for manually



30 pins 19. As shown in partial cross-section in Figures Sand 6, the biased (or differential) taper profile
of the top of each locking pin 19, means that there is a substantial difference between the load
required to lock on each locking pin and that required to unlock, or disengage, from each locking pin.
The locking sleeve 21 incorporates latching-dogs 22, which are biased against the locking 35pin 19 by

C-spring RRasdd el strilase dsyachrdagtaenewsnddbiPverritecsssaws 2anaspeovized ahevher end

of the C-gprj 3. These screws 25 prqvide means for manuall releasing the locking sleeve 21
from the BB Rl Phn e R Tb e B o IR T T B e 05t 10 s may
be used frgagssmbhpbiie dekitmseernerdd, thotemnjingeaeent2er tiovotidsteskesnianet 1@runtil

detachingdpasd2Jedomdhs SirrBRiAPeH AR WALKhAY Aikk QRS theisissunigrantialishae, where

the guide post 19 is of maximum diameter. 5 Theoretically, for a 75 ta%er angle 19a relative to the

plane norMaPIE A pifohds (3s MRRARSS, tHA CeRINGLE D5aYBRG U TS ot SR R RitEon
arising frolustreteG) sivrencp 28 fbedi g thes tpicting - dogrs @ Reaihai ritta g ardengdstmsiab Ou itot@anes for
the i”US%F%%&%%Q&C%&%&%Q%?Q%@ é'&?d,&%%Q{?Ys%ﬁ%é‘{ B YW hasMeS g oyl alipw the

canopy to provide sufficient locking foad under its own weight to achieve locking on the four locking

pins 19 16 HHo\RiR! eIRDEREEN, GRRORNeIS RIERSES R Bsh (R WS EhaHCN ABR SRRABDIY BIRAEEr force is
required tofelisemgageiibadackingesieevevy ieightgdheclassking:kiagsor2tiachuevetking pn@0.dFor a 25
reverse tapr,ancle, A90IlRve 1006 ane ounabio e pinais. & calcylalRd foree Ahrce 1
approximately 5 tonnes would be require {0 di engage from each locking pin g This would mean an

overpull 62Upres 20 disrnaadRdrd Isking Sthay e Hisepiga deetsciitoBogd Ba/hrdk exeebys thé&pecified
minimunrepecific fishing ngbsnagglearbsapagii: o ILteNaes norfigweaeshawsia WERScrIoDY 2

ding to the i tion | ti i dF 8 sh th inpl jew. Th
canopy 2R SHEBE DAY Ao LR e Ia b ARAaR e i A P running
tool acce$bisAvoehttralecover platedDdsupdatéd teithas thieldthhalnse3Bdinl deedryerthbasfoy equally
spaged apRItHIER 9L &G BEt YRR vl QPLERR ﬁ&iﬁgh@%%g%@%gﬂ)‘é&@%% {ofH&dective

rectangular panels 33 are provided on opposite sites of the annulus 36 and two access doors 30 are
mounted oppoSHEPAGTBTer aNE DALY hETRIERIE Hife AU JBIE SRS HHEYP T out end
frame médtigoess8 3R daorensantwvesdbpawigydnorethe anautusBE 2 icactpdkanr habalsifgleaoaklatch
mechani locki ifting: t ide. is each
comer o B e e
guide postatedovpHerriag wana )R THstallE dlth B3 BRYR. frameu eAe AR5 EABRIGY ¥ Tops of
the guideosis WBap e ensuredhaldhadtraapdispryrestiaiegsted a5 dtdstowriadjilartbedease. The
locking sleeves 21 o eé'ate to Iatcpetg? caqq$¥ 2 onFo tlg% gaaiframe elsgag Rre | usrl deﬁﬁéiebfd)’ but
0 g

30do notha¥e tB'transfer the BRTIre V\Ileelaf(‘l)t h%mc}grlfgpy onto the ﬁ)céi(lng p|n§31  ATEXEndin

outwardsehppsitsaepcsiberepd d S esw i Panels Shershef anecsasiopys By ¢drioasy aheigt 88dwhich
are configirgd Fﬁeﬁmg%ijh% l&%@ﬁhﬁlﬁ%rﬁfﬁé\ﬁb W@H&%lﬁﬁ:lﬂ@%ﬂgé&hﬂi&w@wﬁ afhe canopy
2 is borne b@’.}he Ieﬁ hgusm s.15 sudigoor‘t(l_ng eag _ Iandln?g rm 35. When each landing arm 35
engages $RE LI TRETBE Rot/sIRG UECR 188 4RfviAYag e‘gé’PéISB%' mechanism to allow the telescopic
lege16 to beGuittnatitally depldiypdseddewtiidds eavh weigért.of hieeWiBhage flidnere phds fove

tet|e§|(_30piﬁéf‘e3;vs F(é'@i&i?ﬁ&%ﬁbﬁﬂ{ﬁ@,rM@ﬁ'}@é&\%eﬁi\%nﬁ%éoo?m%@mg 49 o g seahed to
Stabiise ca%opy 3'ie nstalled on the base frame 1, the pods 34 engage the tops of the guide posts 18

and ensure that the canopy is correctly located as it is lowered onto the base. The locking
sleeves 21 operate to latch the canopy 2 onto the base frame 1 (as previously described), but
30  do not have to transfer the entire weight of the canopy onto the locking pins 19.

Extending outwards from each support pod 34 towards the corners of the canopy 2 are
landing arms 35, which are configured to engage the upper ends of each respective leg
housing 15. The weight of the canopy 2 is borne by the leg housings 15 supporting each
landing arm 35. When each landing arm 35 engages the respective leg housing 15 it

35 activates a leg release mechanism to allow the telescopic legs 16 to be automatically
deployed under their own weight. The WPS base frame 1 has four telescopic legs 16, one at

each corner, which are designed to extend and to dig into the seabed to stabilise the WPS and



6 provide deflection, and resistance to damage, and to prevent dislodging of the WFS in the event of
overtrawling by a fishing net.  The provision of an_ automated release mechanism for deployment of
the legs has the advantage of avoiding any need for diver or ROV intervention on installation. 5Figures
9, 10 and 11 illustrate the release mechanism and how it operates. Figure 9 is a cutaway view of one

corner ofghriéRfetaspiraine desging: 10 tamsgstiandltyigve@angisloByaid-tgure JvPRHenkl is a
perspectiv\c/ee\rﬂeay gvrécgtvr\g%nca ogyéigh\mhenn !anded on the WFS base frame 1. As shown in Figures 9
and 10, the upper end o e 1¢ hou5|%9915 Is open and the telescopic legs 16 are initially held inside
the housing bhha reexiriog pirea Buldhicied fiteesel Mesmnfnoies dreidoyfmpet kbikngahoawtien is

engaged Ry antayer#rakidie BARLatRNi3aRIe HRPEE R ehthetiparing. The lever crank 42
has an actuatin%(,arm 42a extending into the upper open end of the le housing%%a This actuating arm

42a i forced dOWRAWheR A58 ddPESHEIING TRRERS ASBhARE RS Y FaTRhed U UPPEP end of
the leg housingy(séavHif wres tbynghis torcégtbdaskefiseari 42phweattiaisls, grdtiogathéenetaliongg pin

away ang,l5therglyersleasingdhe telescrpICIRas AV aIGRIBY: SRR MRARE G R pgight.

Figure 12 provides a plan view of the canopy 2 in position on the WFS base frame 1 (with the
telescopibdegEaME6vin ureXienaday sviesigand 18.ihs wrpsrad aidhaladdRuring AParrE38konal
view alongeXerestdpgueg s 26 biguratiddyisadsicedel gvatonahygiew airepaniial sectionyiaiod isigisse 15 is a
perspectiye view, 20 of th ES can owing one access door 30 hinged. into.an open,position.
e Deca o T T R B S R B S I R A S Ve,

the door & BlfapeRPREGIDEH BPHEIMTthe WiSdRIGTAIRE O NEfRB IRFIERERNG A hbmenteling iRt hinge,
which actadapedd sherflend efasedayhudtis stherglosee pasitismarnth ¢oeEsehbith vad theedoor

hen it is in th ition, The d latchi ism 31 i 25 in side view i
ol SeRY DR PO BT P AT SEPOAY LR ER, f AIGLHL A0 oo SOAPTRER M EEnanism
31 compFhigage hﬁnd@&l@)@eh‘i@hﬁm@@m epe 4 bywedisePo iR, ettaioinednd eneerddf a
hangdje bg(3diby %&a%ﬁhéﬁ&&%ﬁié%@@el 6498 dDeAAIRAINLSL Bl RN Par is biased,

with one Ionggr and heavier arm 31b attached to the handle 31a and one shorter arm 31c on the

opposite side S RiRGY H5HE 8/AL AS¥HY B GRRYPB & MRPsHianLnibe YRRO & GGe! SWER arm
31c and st fEependicidgs thdhe lengite addbpdnaintilpilat 3This satkirigvbdo 3 diengaitfes adatehing slot

37 (see @%%%izéwg%ﬁegegyof%@%q hold the door locked when in the closed position. The upper

panel 39 of the ame has a cutaway portion to allow access to the handle. A cover 38 on the
underside of FigHER b PasEIprRIR@LCHRE 10l RRHIFEETHAT RO iides|@dS ABYRBARVthéebor panel

(andoothest panele Standhe Tanamy) Gre bedardenef Hgminwgiahhc BR dslassossibforcerliasties to
reduce thde ov%all ganapy weight. When th d%(}r(;?tﬁlosed F’gggﬁdifferential Weirgp]tgigf the hzmgle bar

arms 31b,Q§){c 0 k5 Ainget‘apotitra cross-member € cano ame. ~As show e VIEw,
door is shaped like a bent arm. The weight of the door thereby exerts a moment about the
hinge, which acts to hold the door closed when it is in the closed position and conversely to
hold the door open when it is in the open position. The door latching mechanism 31 is shown

25 in side view in partial section in the main Figure 14 and in partial plan view in Figure 14a. The
door latch mechanism 31 comprises a handle 31a (which may be operated by a diver or ROV),
attached to one end of a handle bar 31b, 31c, which is hinged to one edge of the door at point
31e. The handle bar is biased, with one longer and heavier arm 31b attached to the handle
31a and one shorter arm 31c on the opposite side of the hinge point 31e. A short locking bar

30 31dis fixed to the end of the short arm 31c and set perpendicular to the length of the handle
bar. This locking bar 31d engages a latching slot 37 (see Figure 15) in the canopy frame to
hold the door locked when in the closed position. The upper panel 39 of the door frame has a
cutaway portion to allow access to the handle. A cover 38 on the underside of the door frame
protects the door latch mechanism on that side. As shown, the door panel (and other panels

35  onthe canopy) can be made of lightweight GRP (glass reinforced plastic) to reduce the overall
canopy weight.

When the door is closed, the differential weights of the handle bar arms 31b, 31c will act to



hold the door latched closed. If pressure is applied to the underside of the door frame (e.g. in the
splash zone when the canopy is being deployed) th;a locking bar will also be held in the latched
position, ensuring the door can only be released when the handle 31a is raised in normal operation.
5The aspects of the invention have been particularly described with reference to the substantially
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spage, Wﬂﬁ&%@htheda%%wﬁ%e& e SRReBENEPIROTAR A NIUraiyAhlgcking: e ans 1saghdocking
means comprising a locking 19) and a corresponding locking sleeve (21), the lockin pms (29)
and Iockﬂﬁ‘%l?&?ggo(ﬁﬁp&é\?ﬁ 5%%16@1 RPaKERg aieREL AR aRRIEPPBSIRY had"sAd to

require adowss thadrfoneadodkimgpple ehen( 2 aotmmmw]eplptdohgg)me(dma)mbamfdrwsema@e
therefroQaﬁ%%\%@ﬁ@ﬁﬁp&%g&%&laim 1, in which the locking pins (19) have first (19a) and
Further, supporting legs capable of being automatically deployed in the manner of the
20  present invention can be positioned at any desired point around the base frame if the canopy
is provided with corresponding landing arms to operate the release mechanisms for the legs
when the canopy is landed on the base frame.
Further also, use of the canopy door latch mechanism herein is not limited to the particular
canopy door design illustrated in the figures.
25



second (19b) differential taper sections to engage corresponding locking sleeves (21), the first taper
section (19a) tapering in towards the tip of the Iocklgg pin at a first taper angle relative to the plane
normal to the pin axis and the second taper section (19b) tapering in towards the base of the locking
pin at a second taper angle, lower than the said first taper angle, relative to 15the plane normal to the
pin axis, and the locking sleeves (21) include engagiament means (22) to engage the taper sections

(19a, 19b) of the Iockln 19 3 AWF accordin 2. in which the agement
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means comprlse one or more sprlng |aJOQS ng eeve A WES
accordingnd almmoxamevﬂamm@)aﬂmhﬂ}@ﬁg@ezzaﬁammqmmw @&mege(msyd/vhuch
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approximatelys/ 8&Fanckihe meeonddapeisauggidaskapproxinthtehy 25.orrespoAdiMIFS ckotpstkageto any

prececingpaii, G e baPaiome b EReIFS ahieast a8 lsa fiusing, () i agelescopic

leg (16) provided with & mechanical releasé mechanism (41, 4 2b, 43) adapted to be actuated by
the welgW@PEQRBB?%H%@"?‘H(;@H%%FEQ%’(’f%\l‘l’omﬁb'%\%@bﬁl@%‘@l@?f‘d%@éh@dﬁ%f’ﬂ&bﬁm
weight. 38K Y\IS(agtoTaling tiselajayé tirmhigh.the mechanical release mechanism comprises a
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the canop§aenddnShittiéigrentiel tAeckesrgtions k. GQIQAQR/P@&@@@BQIH@ iRrkirgrilesvasARiohtReditanopy (2)
is provideghwitkeatlaniog) tapering in towards the tip of the locking pin at a first taper angle relative to
the plane normal to the pin axis and the second taper section (19b) tapering in towards the
base of the locking pin at a second taper angle, lower than the said first taper angle, relative to
15 the plane normal to the pin axis, and the locking sleeves (21) include engagement means (22)
to engage the taper sections (19a, 19b) of the locking pins (19).
3. A WPS according to claim 2, in which the engagement means comprise one or

more spring-loaded latching-dogs (22) in a locking sleeve (21).

4, A WPS according to claim 3, in which the latching-dogs (22) are sprung-loaded

20 by a C-spring (23), which acts to force the latching-dogs against the locking pin taper sections
in use.

5. A WPS according to claim 2, 3 or 4, in which the first taper angle is in the range

from 60°to 80° and the second taper angle is in t he range from 24°to 30°
6. A WPS according to claim 5, in which the first taper angle is approximately 75°
25 and the second taper angle is approximately 25°
7. A WPS according to any preceding claim, in which the base frame (1)
incorporates at least one leg housing (15) for a telescopic leg (16) provided with a mechanical
release mechanism (41, 42a, 42b, 43) adapted to be actuated by the weight of canopy on the
mechanism, to allow the telescopic leg (16) to extend under its own weight.

30 8. A WPS according to claim 7, in which the mechanical release mechanism
comprises a retaining pin (41) to hold the telescopic leg (16) in the leg housing (15), the
retaining pin (41) being connected to a lever crank (42), which is actuated to disengage the
retaining pin when the weight of the canopy is transmitted on to the lever crank.

9. A WPS according to claim 8, in which the canopy (2) is provided with a landing

35 arm (35) to engage each leg housing (15) and the mechanical release mechanism in each leg
housing (15) is actuated by the weight transmitted by each respective landing arm (35).

10. A canopy (2) for a WPS according to any preceding claim, the canopy



35arm (35) to engage each leg housing (15) and the mechanical release mechanism in each leg

housing (15) is actuated by the weight transmitted By each respective landing arm (35). 10. A canopy
(2) for a WFS according to any preceding claim, the canopy 9 incorporating an access door hinged to
the canopy frame along one edge of the door and with a door latching mechanism (31) to engage the

canopy fiasaepeia@nd e d@é&si§ @desethgad tosisenangertheselieny wt@ewgeeoﬁiw d®ensaiegitthe door
latching mechapé%n com |n mra le bar havtwg t\:_'/]vnc%)arrprari_I 1b 3% (?ollsat theéunc ion of the
two arms about a p0| edgegof’ﬁwe dGor oop}/pos ite t\ﬁeehlnge edge Fﬁe Rt arm (31b)

being Ior@@?@ﬁgﬁémﬁ@ﬂmwm@ seeslvdramr@rey. dhtadas (Schnattaehbanienthecandionehe first

arm away, fre 16 RingsRAIBLELe)ARd 3 i fﬁ.h‘i&mI&q@qmﬁmb@%erwm%téb&eadpefmhe

second arm (310) the first latching element (31d) b adapted EY a correspondlngﬂsecond
Jatching STRERE (39 FHRIAL Ry RERRES S1eL HBRRGH9 SCBIAIEh ol 2B1R (RRER ThE first
latching éiemnmnttima1belaag)bdratﬁid)1ar)1dather3ﬁe:<(>&tbmwan@éImmemcaotﬁreefmsbadmgvmm (37)In

the Canoﬂ%%%%iﬁ&@ﬂm E@f@f&r%eatﬁ%#%l%i{?ﬁg%ém)(mm provided at the end of the second
arm (31c), the first latching element (31d) being adapted to engage a corresponding second

latching element (37) on the canopy frame.
10 11. A canopy according to claim 10, in which the first latching element is a locking
bar (31d) and the second latching element is a corresponding slot (37) in the canopy frame,

adapted to receive the locking bar (31d).



