REMOTE OPERATED VEHICLE INTERFACE WITH OVERTORQUE PROTECTION Field: This
disclosure relates in general to an interface for receiving a drive tool of a remote operated vehicle for
rotating subsea equipment, such as subsea valve actuators, and particularly to an interface having an
overtorgue protection device. Background: Subsea well equipment, such as subsea trees,
employs valves that are typically hydraulically or electrically actuated. The valve actuators normally
have an overriding mechanism that allows the valve to be opened or closed manually, rather than

hydraulically or electri T bagkl,ltﬁ ' I ' Eﬁ'i](ﬁ'ive stem or
shaft by an externa%e@@gﬁs%%m%emo e?E%Q ?6 %‘?‘gﬁ(‘éﬂgfv) gg?s%%@wﬁe equipment may

have other shafts that are rotated by an ROV. An is deployed on an umbilical from a surface
vessel and gen rplled from the surface vessel. Valve actuators have components in their drive train
that may fall damaged if the torque imposed by the ROV is excessive. Typically, an operator will

callbrate the ROV witie Atiitiesgtueoil b oh Nesre i e disAleHan dis faaxmum
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damaged. Reetrlevmgf) fhe subsea device for pair ca expensive. Summary: An

interface devige gouplet(0,8.51At01 1 SHBSEANE A5 UE% R AGRRIPRHIRERRBARROY drive tool to

rotate the inflecr?éce evic e well device.
Background:

Subsea well equipment, such as subsea trees, employs valves that are typically
hydraulically or electrically actuated. The valve actuators normally have an
overriding mechanism that allows the valve to be opened or closed manually, rather
than hydraulically or electrically. The manual actuation occurs in response to
rotation of a drive stem or shaft by an external device, such as a remote operated
vehicle (ROV). Subsea well equipment may have other shafts that are rotated by an
ROV. An ROV is deployed on an umbilical from a surface vessel and controlled
from the surface vessel.

Valve actuators have components in their drive train that may fail or be
damaged if the torque imposed by the ROV is excessive. Typically, an operator will
calibrate the ROV while at the vessel so that it will not impose a torque greater than
the maximum capability of the device that it is to rotate. On occasion, personnel may
err and set the torque limit for the ROV too high. If that occurs, a possibility exists
that the drive train of the subsea device will be damaged. Retrieving the subsea
device for repair can be difficult and expensive.

Summary:
An interface device coupled to a shaft of the subsea well device is adapted to

receive an ROV drive tool to rotate the interface device and shaft of the well device.
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The interface device has two components: a permanent module and a retrievable module. The
permanent module is coupled to the shaft of the well device to transmit rotation of the permanent
module to the shaft. This permanent portion of the ROV interface is mounted so as to remain subsea
for an extended period of time. The ROY interface has a retrievable module with drive and driven
members that are coupled together for rotation in unison by a shear element. The driven member is

releasably conlqgitefite RRAMAINATIWS eBkiSoimiE A pRikiaLHRialaaIo hide JERR ApRMbeEr to the
permanent module. The drive member of the retrievable module is engageable with a drive tool of the

ROV to causgédaldriiherimheieibmodiviensrocuphaer onpeimparpoerlineduiadarsiaiithe subsea

well device shaft. The retrievable module also has an ROY retrieval profile to retrieve the retrievable

module in thecexésn BTeteramalemenbaiRatsthERa4RITENR| fieiiads GRMieN sIdHe Regngaged by

retrieving tool of the ROY. The drive and driven members are retrievable together by the ROY while

the permanefiterfadelis reaied sstacheriaineusiadtfor atefienpediperasi onipdima Rbs/drive and
driven members have cylindrical surfaces that mate with each other. A recess in one of the cylindrical

surfaces mateseyfiitedhasaasticy Hvicatoduef With arlincaicplisveiaaeaibeefine Acbnrpl&lement cavity. A
shear element locates within this shear element cavity. A spring-biased retainer releaseably retains the

driven memhegéthengagetatod it ihisen g mdientriashte Thbarieta Mt B easaskiBign a straight
pull by the ROV that is sufficient to overcome the force of the spring-biased retainer.  Preferably, the

retrieval profieuplede RO Weismaeaieaaiulb Goetivaminanbeiatlicnay eeraakies adabepislots located in
a forward end of the driven member. Each of the slots may have an entry portion with an open end

sized to recefve geretigvaiodh{ tTadRitVe magibef dNehsliibasbie RIRIGRS iDefiARdABIE prevents
removal of the retrieval tool once it is rotated from the entry portion into the retainer portion of the slot.

Preferably, thétdravdriivancoll 6feheROVatscaneesheultretagaiber, ilereétniae maabbamdnththat prevents
them from being separated after shearing and retrieval. In the embodiment shown, the permanent

module compeisasnar eusing: wittofamaeckands eanvasdiensiad dlivesavimxiapdsidiishe housing
from the rearward end for coupling to the well device shaft. A pod cavity extends into the housing from

the forward diasl ail RO tréenetibprudiiele irtliaesiz paddabl hatigdaaatrtiribthegreaavity for
rotation with the housing. The pod body has a cylindrical receptacle that extends into the pod body

fro(rjn the forwamandirbibe TatrboityaPpspfilkgsiiastiguiethioderelpasanblyreairiiaghedred body in the
pod cay. the ROV. The drive and driven members are retrievable together by the ROV while
the permanent module remains attached to the shaft.

In the preferred embodiment, the drive and driven members have cylindrical
surfaces that mate with each other. A recess in one of the cylindrical surfaces mates
with a recess in the other of the cylindrical surfaces to define a shear element cavity.
A shear element locates within this shear element cavity. A spring-biased retainer
releaseably retains the driven member in engagement with the permanent module.
The retainer will release upon a straight pull by the ROV that is sufficient to
overcome the force of the spring-biased retainer.

Preferably, the retrieval profile for the ROV is located on the driven member.
It may comprise a pair of slots located in a forward end of the driven member. Each

of the slots may have an entry portion with an open end sized to receive a retrieval

tool of the ROV. Each of the slots has a retainer portion that prevents removal of the
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The retrievable module also includes a drive pin, which is the drive member. The drive pin has a
cylindrical base that locates within the receptacle of the pod body. The drive pin has a protruding
polygonal portion for engagement by a drive member of the ROY. The shear element may be
located between the base of the drive pin and the receptacle. The shear element applies to the pod
body torque imposed by the ROY on the drive pin to cause rotation at the housing and the drive shatft.

The sheat element AT 1o UERLI1E R Ol SRRISRANSRIRY BIFHErer poli RDOCen:

shown, the housing cavity that receives the body is not cylindrical. In the embodiment shown, the

housing cavily s elongaind. AR\ingd BRI%RESAMRRsin aod-asnipenaris,dmansion. The major

axis dimension Is greater than the minor axis dimension. The portion of the pod body that locates

within the cayiiy of {15 RMSAL s ARG RAIBUALIARPLAUOSBEA! PRV fransfer. In one

embodiment, the elongated sides of the housing cavity are flat and parallel with each other. The

spring-biased retaingrin that, NSIANGSIBRA YT RERRA: ABIERL MERIRRES LRALAIOIHEING into the

cavity and engaging depressions formed on the flat sides of the pod body. A detent member is biased

by coil springjnia ergaoementyiiona of fhe deRiessians BriehPasadRNaRA! the Drawings: —_ Fig.
1 is a sectional view illustrating an ROY interface constructed in accordance with this disclosure. Fig. 2
Is a perspectiyg yiew QHI?&%HM&HE QArdeRiPHARE G- A pod cavity extends into the

housing from the forward end. The retrievable module includes a pod body that is

located in the pod cavity for rotation with the housing. The pod body has a

cylindrical receptacle that extends into the pod body from the forward end of the pod

body. A spring-biased retainer releaseably retains the pod body in the pod cavity.

The retrievable module also includes a drive pin, which is the drive member.
The drive pin has a cylindrical base that locates within the receptacle of the pod body.
The drive pin has a protruding polygonal portion for engagement by a drive member
of the ROV.

The shear element may be located between the base of the drive pin and the
receptacle. The shear element applies to the pod body torque imposed by the ROV on
the drive pin to cause rotation at the housing and the drive shaft. The shear element
shears in the event the ROV applies excessive torque.

In the embodiment shown, the housing cavity that receives the pod body is not
cylindrical. In the embodiment shown, the housing cavity is elongated, having a
major axis dimension and a minor axis dimension. The major axis dimension is
greater than the minor axis dimension. The portion of the pod body that locates
within the cavity of the housing has a mating configuration for alignment and torque
transfer. In one embodiment, the elongated sides of the housing cavity are flat and

parallel with each other. The spring-biased retainer in that instance may comprise two
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Fig. 3 is a perspective view of the pod body and shear tabs of the interface of Fig. 1. Fig.4is a
perspective view illustrating the drive pin mounted in the pod body, and the pod body mounted in the
housing of the interface of Fig. 1. Fig. 5 is a enlarged sectional view of the interface of Fig. 1, taken
along 5-5 of Fig. 4, and illustrating a retrieval tool of an ROY pulling the retrievable module from the
permanent module. Fig. 6 is a sectional view illustrating the interface of Fig. 1, taken along 6-6 of
Fig. 4 and widstthe ribetbiing eavth phatituidingoinesl the cdvity dné enpagilardeprvssivnldstradihgrone of the
spring-biased retainers of the interface device of Fig. 1. Detailed Description: Referring to Fig. 1, a
remote oper#iedlxesidie ¢ROY Ppodtbody.e A Hdtas mpaitaaizcsihsad Hyleoihapiing inkes a housing 13.
Housing 13 has a forward end 15 and a rearward end 17. The terms "forward" and "rearward" are
arbitrary; thecigrageraeandith éagpofitierdegrisdiensiore accessible to an ROY than the rearward end 17.
Housing 13 may have an external cylindrical flange 19 extending outward from forward end 15.
Housing 13 iBdefiideadsiptybimdiitiad iDrtvisngsabodiment and mounts to a subsea

Fig. 1 is a sectional view illustrating an ROV interface constructed in
accordance with this disclosure.

Fig. 2 is a perspective view of the drive pin of the interface of Fig. 1.

Fig. 3 is a perspective view of the pod body and shear tabs of the interface of
Fig. 1.

Fig. 4 is a perspective view illustrating the drive pin mounted in the pod body,
and the pod body mounted in the housing of the interface of Fig. 1.

Fig. 5 is a enlarged sectional view of the interface of Fig. 1, taken along 5-5 of
Fig. 4, and illustrating a retrieval tool of an ROV pulling the retrievable module from
the permanent module.

Fig. 6 is a sectional view illustrating the interface of Fig. 1, taken along 6-6 of
Fig. 4 and with the filler ring and shaft removed.

Fig. 7 is an enlarged view illustrating one of the spring-biased retainers of the
interface device of Fig. 1.

Detailed Description:

Referring to Fig. 1, a remote operated vehicle (ROV) interface 11 has a
permanent module that includes a housing 13. Housing 13 has a forward end 15 and a
rearward end 17. The terms "forward" and "rearward" are arbitrary; the forward end
15 is positioned to be more accessible to an ROV than the rearward end 17. Housing
13 may have an external cylindrical flange 19 extending outward from forward end

15. Housing 13 is generally cylindrical in this embodiment and mounts to a subsea
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well device, such as a subsea well device panel 21. Housing 13 is rotatable relative to at least portions
of panel 21. Although shown facing upward, forward end 15 could be oriented horizontally or other
directions. A filler ring 23 may be secured to the outer diameter of housing 13 and in abutment with
subsea panel 21. Part of panel 21 fits between flange 19 and filler ring 23. Other ways to mount
housing 13 to a subsea well device are feasible. Housing 13 is considered to be part of a permanent

module in thaf 41g&, [OUNERhI% SUBSEARANEL Ale %Aﬁéﬂﬁﬂ%@u@ﬂ??ﬁ@&ﬁf&f@&é&ﬁ@ﬁﬁ”ite period,

which could be years. Housing 13 has a drive Cavity 25 that extends from housing rearward end 17

in a forward Qérﬁagkoﬁbr@mse&%\éﬁ%ﬁﬁESAM%{@&E%M%%H apd AoReEPeHPTs Rglagbut it could

have different configurations. A cylindrical drive stem or sh 7 is mounted within drive cavity 25 for

rotation with hoysing.d 3oR5NssNaE 2fHs: ARt ofa subsea well device, such as a rotatable drive

stem of a subsea valve actuator. In this example, the end portion of drive shaft 27 has a smooth

cylindrical exterior suriage ARslJS aeRUbeddRNRR AIORIGNIIRYISE: 32 Haatigiatiom@ihousing 13

causes rotation of drive shaft 27. Thé antirotation device could be many different types. As an

example, it igsign: RiRe-areh $eIRN A9 Priegingdnsausk Boirearashie!pinhoraingiAs. Set screw

29 has an inner end that engages a conical recess or depression 31 formed in drive shaft 27. A pin

extending cosgpleigbt WAL e HBYR: Hoaliry 13 SeaUses WYFQHREPIE ALEIR. enbuiganother type of

antirotation device. A key or splines between drive shaft 27 and cavity 25 would also be feasible. Drive

shaft 27 anddrive GR1H¥%<P18 68 Ber AN R A RNSHE hOAARIAH MaPO IR TbHREaES shbsea A pod cavity

35 is formed in housing 13, also along axis 33. Pod cavity 35 extends from forward end 15 into

h_ousing 1_3- B&ﬁl@i%ﬁxﬁﬂi@ﬂlﬁem 6 Yinain ﬂﬁ?éf@?hiﬂiﬁdéﬁﬁh@@%ﬁ&@,@ﬁi@ﬁc@ﬁ&%&%@aﬁs@a?ed a short
distance in a forward direction from the base of drive cavity 25. Referring to Fig. 4, pod cavity 35 may

be other than cylindisalls FxshauuiRb ey oA IRLRsSlES RRIGIPUEY MO hends 30

Other configurations are feasible. Curved ends 39 are farther from each other than flat sides 37 in this

embodiment, Refeiirgidestio Bisvdcine o3idNNASAdRIPSIREy fldAdhisissabedisant, but it could

be other than flat. A pod body 43, which forms part of a retrievable module, has a mating contour

to and fits wiigie, adicayiid havd defaenpedndatiad bedyidimay aeviushyeisianargsend 15 of

housing 13. Pod body 43 is illustrated in more detail in Fig. 3. It has an elongated configuration, with a

major axis 4maidad WNRHh ISAAMADS fisotaishRerRaRiisuian 10 Dinay a4 47 isagdeth are
illustrated in a plane that is perpendicular to the axis of rotation 33 (Fig. 1). Pod body 43 has two flat

sides 49 thahpgepacallRtlp RAE X6k K hastapbndgsRNEmP 1A ahiRkk Nalwidea4R: Prd

this example, the end portion of drive shaft 27 has a smooth cylindrical exterior
surface and is secured by an antirotation device so that rotation of housing 13 causes
rotation of drive shaft 27. The antirotation device could be many different types. As
an example, it is shown to be a set screw 29 extending through a threaded hole in
housing 13. Set screw 29 has an inner end that engages a conical recess or depression
31 formed in drive shaft 27. A pin extending completely through drive shaft 27 and
secured by cotter pins at both ends is another type of antirotation device. A key or
splines between drive shaft 27 and cavity 25 would also be feasible. Drive shaft 27
and drive cavity 25 extend along an axis 33 of rotation of ROV interface 11.

A pod cavity 35 is formed in housing 13, also along axis 33. Pod cavity 35
extends from forward end 15 into housing 13. In this example, pod cavity 35 does not

intersect drive cavity 25, rather it is spaced a short distance in a forward direction
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body 43 has a cylindrical receptacle 53 that extends into pod body 43 from its forward end Pod body
43 also has retainer depressions 55 on opposite flat sides 49. Referring to Figs. 1 and 7,
spring-biased detents 57 are shown for engaging depressions 55. Each detent 57 is carried within a
threaded hole 58 that extends through a portion of housing 13. When engaged with depressions 55,
detents 57 prevent pod body 43 from releasing or being removed from pod cavity 35 unless a sufficient

pull in a forwfesehdlie tase i dippdiesvioy QfkerRefeeritettioFigsiepedeavity dsteaiste bther thhr assembly
for each detent 57 includes a sleeve 59 with external threads 61 that engage threaded hole 58. Each

detent 57 cogpiridfisad. citlisdhcanpintibad isyopaiallehilhiidecd/Rjbhddbsnovementdreinizer and outer
directions along a detent axis 63. Shapes other than cylindrical are feasible. A coil spring 65 encircles

detent 57 fosargdtbedeinifigutations asfeedibiecaliored etdip3haré Tahthsrafoaubacienthéhat abuts an
internal shoulder 67 on an outer end of sleeve 59. Coil spring 65 has an inner end that abuts a split
ring or shoultan GRtsides Eianhisehtteidinicnt. Referiiag ekaeodidn jpeicalshbatdeflZtl extending
internally from sleeve 59 near its inner end is abutted by split ring 69 to provide a stop to movement of
detent 57 in boeonyélr dnoihécéimbodiatent, but hiacoalt dealtiidr dmiidlatner end that mates with a similar
configuration for depression 55 (Fig. 1). Bevel 73 may be conical. Also, as shown in Fig. 1, filler ring 23
may have a hole 74Agstddenlyeti;iwiiatkioims pivte 74 nedenabdcthwduite hend mbtiapent 57 when detent
57 moves outward relative to axis 33. Referring still to Fig. 1, pod body 43 may have a bottom 75,
the lower suctanewrftevhichfabwishingabviyity@ o ik foawatt eng aff psd diothe 4 ey dble module
comprises a drive pin 77, which has a cylindrical base 81 closely received within cylindrical receptacle
53. Drive pirflighi svishclorechmditnid 18 adiadimp3 hyRoddiadydd indlasteiadde #@rédddtnling device 79 is
shown schematically with dotted lines. It could comprise a split ring, a threaded ring, or some other
device. Retdiigng.dihae afPetotgimsdicivefigiraionyithithadotg dy ak3satSadhtira esinvhidxistsea. Drive pin
77 and pod body 43 may be considered to be a retrievable module or portion of ROY interface 11
because it isMeputibx iedicisqubnpénidithipermmoe akisct ficand dothr istndl hsicredgd 3 plamathstsubsea.
Drive pin 77 may be considered to be a drive member and pod body 43 a driven member, each having
cylindrical susfperpetRc@artivatheatéswhrotnmaddtfieg. 1). Pedsbalyrinhksgvd) flahvedem4d7 has a
polygonal portion 83 that extends in a forward direction from its base 81. Polygonal portion 83 is
shown as hatinquitgtazatietrnialedo @ therfaltdméaotaing entydjedidryan ROMdds o .tdwidB4 (Fig. 1). This
example illustrates four drive surfaces, but there could be a different number and the drive surfaces
could be othesdpdd Has.deythislsxaingiepteclecS fothlaB dxiterds|pro@ad body 43 from its forward

end. Pod body 43 also has retainer depressions 55 on opposite flat sides 49.

Referring to Figs. 1 and 7, spring-biased detents 57 are shown for engaging
depressions 55. Each detent 57 is carried within a threaded hole 58 that extends
through a portion of housing 13. When engaged with depressions 55, detents 57
prevent pod body 43 from releasing or being removed from pod cavity 35 unless a
sufficient pull in a forward direction is applied to overcome the forces exerted by
detents 57.

The assembly for each detent 57 includes a sleeve 59 with external threads 61
that engage threaded hole 58. Each detent 57 comprises a cylindrical pin that is
carried within sleeve 59 for movement in inner and outer directions along a detent
axis 63. Shapes other than cylindrical are feasible. A coil spring 65 encircles detent

57 for urging detent 57 in an inward direction. Coil spring 65 has an outer end that
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socket that slides over polygonal portion 83. However, this arrangement could be reversed with
polygonal portion 83 being a sleeve that slides over a pin drive member of the ROV. Referring still
to Fig. 2, base 81 has at least one shear element slot 85, and in this embodiment four are employed.
Each shear element slot 85 is formed in the cylindrical surface of base 81 and extends axially a
selected distance. As shown in Figs. 3 and 6, shear element slots 85 align and mate with shear

clement SOt LHRMIAMSAREIRT S e Ol NI SIOCRIYsE BSmiltuairated, each

about 90 degrees apart. The number could vary. Slots 87 mate with slots 857(Fig. 2) to form

rectangular Ryl {PHESBINY A3 RIBMES 4 ORREIPLEAAGNAN 57 SeaNiRARL e ement 89

located within one of the slots 85, and the other half locates within one of the slots 87. Each shear

element 89 ig farmed; of 3 MAACHAIA A RARARIL i%!ec_ﬁlmi'% SRS R FEALH Assairstesitaraue

between drive pin 77 and pod body 43 is exceeded. The torque selected will be lower than the torque

that would dagmage 1Pt i 8rto prodldBd oo aRhake STRIEN S Pf HRERRAE!, DUt they may
such as cy

have other shapes, s cylindrical. Each cavity defined by slots 85, 87 has an entrance on the

rearward encifgtive MR0ASS; s DEBREIRBINS i1RRE RIRAAF A& Mt eNniigp receptacle bottom

75 to the forward end of pod body 43. Drive pin slots 85 extend from the rearward end of drive pin 77

part of the '69&&?[@]%]1‘2{185 RIPd3RG&8dn 55 (FR2BPeRRE 95\RRBe/ ORI PAIBOSY ddwilfar elements

89 are inserted into slots 85 from the rearward end of drive pin 77, then drive pin 77 is inserted into

receptacle 5g;3s shepr qlaments 89500 IR 995t TN EREIAING INgoTO AT igedivis sRcured.

Referring again to Fig. 3, pod body 43 has a retrieval profile 91 on its forward side for engagement

with an ROY g Qull,aag #aa 49 (1REh RBNINS IRdVdE ottwARELEHIGY B R 91 may vary and

comprises a structure that will receive and latch to a retrieval tool of an ROY, allow a force to be

exerted on pod body 43.if1,8 AR EigIrESIRMRIEP RIS AR ES bbkdm S BERUIMERR etrieval

profile 91 comprises two slots spaced approximately 180 degrees apart from each other relative to

axis 33 (Fig. dp)whRALIRIHSG 1aH3hdmh!2s 2RI RRENEERINSIAhE R iFi04I GO AL and receptacle

53 of pod body 43. Each retrieval profile 91 is curved and comprises an entry portion 93 and a retainer

portion 95. Eoypy PRHIONIPR {15 & Al GBS ARG Wyaiiuiah G 98 lciBalyhecepeaiigifith of retainer

portion 95. As illustrated in Fig. 5, an ROY retrieval tool 97 may comprise two retrieval tool

members, eacihiagecehaple SN BRAD9 R UaiRe sithikiRad A1z sibgnsiensildg insert ino

slot entry porfion 93 (Fig. 3). Rotating retrieving tool members 97 circumferentially about axis 33 a

short distangg,eaiises ieads Rianligadinn 9oty RewRsR3RREBlARRA BOHiANAes Retainer portion

95 has a smallér opening as mentioned, defining two ledges 101 facing in a rearward direction. Head

99 engages [gAgesohriQ a'L?,wttﬁﬁgg&}{r@a&e@ﬁr@,fef%%ﬁ%mémmrq@%m@mmod body 43.

The shank portion of each tool member 97 extends through the narrower opening of retainer portion
95. 79 retains drive pin 77 with pod body 43 at all times while subsea. Drive pin 77 and

pod body 43 may be considered to be a retrievable module or portion of ROV
interface 11 because it is readily retrieved while the permanent portion comprising
housing 13 remains subsea. Drive pin 77 may be considered to be a drive member
and pod body 43 a driven member, each having cylindrical surfaces 53, 81 that mate
with one another.

As shown in Fig. 2, drive pin 77 has a polygonal portion 83 that extends in a
forward direction from its base 81. Polygonal portion 83 is shown as having flat
external drive surfaces for being engaged by an ROV drive tool 84 (Fig. 1). This
example illustrates four drive surfaces, but there could be a different number and the

drive surfaces could be other than flat. In this example, drive tool 84 is a sleeve or
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In operation, the ROY interface 11 will be installed as illustrated in Fig. 1. Housing 13 will be secured
to subsea well device shaft 27. Drive pin 77 will be secured within pod body 43, and pod body 43 will
be secured within pod cavity 35 of housing 13. To cause shaft 27 to rotate, an ROV is lowered next to
interface 11, and ROY drive tool 84 slides over drive pin 77. The operator at the surface vessel causes
ROY drive tool 84 to rotate, which in turn causes drive pin 77, pod body 43, housing 13 and shaft 27 to
rotate.  Instieket Rattstixive ssivepolvional pREba®BY RéNéwiythioat@dgahesy cleidhbats 89 (Fig. 6)
will shear. After shearing, rotation imposed by ROV drive tool 84 will only rotate drive pin 77, and not
pod body 43ravetdedusitigpbBygbnal gleeriaio 8 abtisgsusiace: thassi dvllovetar pidetieasteinierque and/or
more rapid rotation that occurs as a result of the shearing of shear elements 89. The operator will then
set about repifttia@® O€.components joined by shear elements 89. Because the ROY will have been
calibrated wrong, the operator will preferably retrieve the ROY to recalibrate. Optionally, the ROY may
have a retrieval tooR8feifingsifl ethiy shdnredichie vakissnond sleat dhensantoti8te ahd MOY is being
brought to the vessel for re-calibration. Otherwise, the operator will run the ROV back after calibration
with a retrie\thiseaitibdimeniTivinegidinglmisievBhcli theaisitedvahlslon 88 useforateiditatiool members 97
are pushed into retrieval slots 91. The operator causes a short amount of rotation of the two members
of retrieving ¢gtih@ricalBiatiass|bf ke Beadd Sadedouxisliyasdodeddistanes) iInFshown The operator
then applies a force on retrieving tool 97 in a forward direction and in an amount sufficient to cause
detents 57 (Figs1) imdovaghoat clemegogetn8btalijh aepressioit Sheaf bkensdansioly 87 dpring-biased
detents 57 allows pod body 43 and drive pin 77 to be withdrawn from pod cavity 35, as illustrated in
Fig. 5. If afteryhmidiced reatiptadled; 3hAR i veain d4g 3 dose sibie 87 apdalesnatidl tyehpibod? and pod
body 43, the ROY will reverse the retrieval procedure. The ROY will use retrieval tool 97 to push pod

. body 43 into9fatbgmeer\naturihes puimpaateuits arysréiptb 8Gknate withrdesi@SqEig. Drtoe detents 97

engage depressions 55, the operator rotates retrieval tool 97 in a reverse direction a short distance
and removesomirievangidet 8avitmsfoetréeenlipgaiies Blemidnes €9 calippadeihiaElY oneyhalferfiately
retrieve the sheared retrievable module, allowing an operator to replace the shear elements 89 and
re-run the regeiietaassdenisyt 89 1atdied withiavong difichsisbatseRb yatrdchalithen bdiflipcitessheared
portions of shear elements 89 will also be contained within the retrievable module as these portions
will remain witttihinshreas falensiots 8htERh ahehBaleihenefis foemethief/ahietenatabel Ahdhke surface
vessel, the operator removes retaining ring 79 and pulls drive pin 77 from receptacle 53. The operator
replaces shearedlEnwilic88sa ftdsshsserhi kededtéda q@ipé betwtbedrdrvp pih43. and pod body
43 is exceeded. The torque selected will be lower than the torque that would damage
the well device.
Shear elements 89 are shown to be rectangular, but they may have other
shapes, such as cylindrical. Each cavity defined by slots 85, 87 has an entrance on
the rearward end of drive pin base 81. In this example, receptacle slots 87 extend
from receptacle bottom 75 to the forward end of pod body 43. Drive pin slots 85
extend from the rearward end of drive pin 77 part of the length of drive pin base 81.
To assemble drive pin 77 with pod body 43, shear elements 89 are inserted
into slots 85 from the rearward end of drive pin 77, then drive pin 77 is inserted into

receptacle 53 as shear elements 89 slide into slots 87. Then retaining ring 79 (Fig. 1)

is secured.



Configuring the interface into a retrievable and permanent portion allows a readily accessible portion of
interface 11 to be retrieved. This retrievable module comprises only the portion of interface 11 that
needs repairing or replacing, making it unnecessary for retrieval of any of the portions that would
normally remain permanently connected with the subsea well device. Although the disclosure has
shown only one of its forms, it should be apparent to those skilled in the art that it is not so limited but

IS susceptible to va@&ﬁ;}%%%gﬁ @@gi@%%i%gg%%g?. SMEA] ARSAWNERE S dn A BRpig operated

vehicle (ROV) interface for sterring torque froni an ROY to a shatft of a subsea well device,

comprising: 4@ RN ORHIC ARBIOIIPRE SRS 18 HER MRl gﬁg.dﬁ.vi%éo transmit

rotation of the permanént module to the shaft; © a'retrievable module having drive and driven

members coypled IPARIRR! OV A3 HEMOMAREL PUAR N ROl R AHVE AR ¢ R0 ReINg

releasably coupled to the permarient module for transmitting rotation of the driven member to the

permanent oghey oo dHYeOe G e dayinvatindaarlisdisiag evgrgeahigith a drive tool

of the ROY to cause the drive member, the driven member, andthe permanent module to rotate the
shaft; direction along axis 33 (Fig. 1). In this embodiment, retrieval profile 91 comprises

two slots spaced approximately 180 degrees apart from each other relative to axis 33
(Fig. 1). Each retrieval profile 91 is located between one of the curved ends 51 and
receptacle 53 of pod body 43. Each retrieval profile 91 is curved and comprises an
entry portion 93 and a retainer portion 95. Entry portion 93 has a slot opening width
that is larger than the opening width of retainer portion 95.

As illustrated in Fig. 5, an ROV retrieval tool 97 may comprise two retrieval
tool members, each having a shank with a head 99 on its free end. Head 99 is
dimensioned to insert into slot entry portion 93 (Fig. 3). Rotating retrieving tool
members 97 circumferentially about axis 33 a short distance causes heads 99 to slide
from entry portion 93 into retainer portion 95. Retainer portion 95 has a smaller
opening as mentioned, defining two ledges 101 facing in a rearward direction. Head
99 engages ledges 101 to allow the ROV to exert a force in a forward direction
against pod body 43. The shank portion of each tool member 97 extends through the
narrower opening of retainer portion 95.

In operation, the ROV interface 11 will be installed as illustrated in Fig. 1.
Housing 13 will be secured to subsea well device shaft 27. Drive pin 77 will be
secured within pod body 43, and pod body 43 will be secured within pod cavity 35 of
housing 13. To cause shaft 27 to rotate, an ROV is lowered next to interface 11, and

ROV drive tool 84 slides over drive pin 77. The operator at the surface vessel causes



an ROY retrieval profile on the retrievable module for engagement by a retrieving tool of the ROY; and
wherein  the drive and driven members are retrievable together by the ROY while the permanent
module remains attached to the shaft. 2. The interface according to claim 1, wherein: the drive and
driven members have cylindrical surfaces that mate with each other;  arecess in one of the
cylindrical surfaces mates with a recess in the other of the cylindrical surfaces to define a shear
element caviy)Wrdlitetshiesy tolesee] vhiohdieaiin chesehdbvesmentmabtiydy 43, housing

13 and shaft 27 to rotate.

In the event excessive torque is applied by ROV drive tool 84, shear elements

89 (Fig. 6) will shear. After shearing, rotation imposed by ROV drive tool 84 will

only rotate drive pin 77, and not pod body 43 and housing 13. The operator at the

surface vessel will note a decrease in torque and/or more rapid rotation that occurs as

a result of the shearing of shear elements 89. The operator will then set about

replacing the components joined by shear elements 89. Because the ROV will have

been calibrated wrong, the operator will preferably retrieve the ROV to recalibrate.

Optionally, the ROV may have a retrieval tool 97 to retrieve the sheared retrievable

module at the same time the ROV is being brought to the vessel for re-calibration.

Otherwise, the operator will run the ROV back after calibration with a retrieval tool

97.

To begin the retrieval of the retrievable module, retrieval tool members 97 are

pushed into retrieval slots 91. The operator causes a short amount of rotation of the

two members of retrieving tool 97, which will place heads 99 below ledges 101, as

shown in Fig. 5. The operator then applies a force on retrieving tool 97 in a forward

direction and in an amount sufficient to cause detents 57 (Fig. 1) to snap out of

engagement with depressions 55. The releasing of spring-biased detents 57 allows

pod body 43 and drive pin 77 to be withdrawn from pod cavity 35, as illustrated in

Fig. 5. If after being re-calibrated, the ROV carries an assembled replacement drive

pin 77 and pod body 43, the ROV will reverse the retrieval procedure. The ROV will

use retrieval tool 97 to push pod body 43 into pod cavity 35 until spring detents 57

snap back into depressions 55. Once detents 97 engage depressions 55, the operator

rotates retrieval tool 97 in a reverse direction a short distance and removes retrieval

10



3. The interface according to claim 1, further comprising: a spring-biased retainer releasably
retaining the driven member in engagement with the permanent module, allowing retrieval of the
retrievable module from the permanent module by a straight pull with the ROV to overcome a force of
the spring-biased retainer. 4. The interface according to claim 1, wherein the ROV retrieval profile is
located on the driven member. 5. The interface according to claim 1, wherein the retrieval profile

comprises: at | slofs | n [=Welr] , f aving
entry portior%v%ﬁr%%eﬁ?ﬁ%ﬁégiﬂ%%gg%égr%#fg%%{%m%gyﬁge\?@%? r%eezé():{hﬁ%qf t\;:e sl?)?s

having a retaé/ﬂ%@ﬂ@%%@feﬂ@%‘&?@é?Jﬁm}{%aﬂfdat}&e{?otﬂﬁ)v?ér#&% HeRIA BRI BRI

accessible by the retrieval tool from the entryportion by rotating the retrieval tool. 6. The interface

according to %I_ M dhe DL $QRRLIRING: a retainer mechanism that retains the drive and driven
members toée‘i@r%urf% retrieva%.H y

When retrieving the sheared retrievable module, the sheared portions of shear
elements 89 will also be contained within the retrievable module as these portions will
remain within shear element slots 85 and 87. To repair the retrievable module at the
surface vessel, the operator removes retaining ring 79 and pulls drive pin 77 from
receptacle 53. The operator replaces shear elements 89 and reassembles drive pin 77
with drive pod 43.

Configuring the interface into a retrievable and permanent portion allows a
readily accessible portion of interface 11 to be retrieved. This retrievable module
comprises only the portion of interface 11 that needs repairing or replacing, making it
unnecessary for retrieval of any of the portions that would normally remain
permanently connected with the subsea well device.

Although the disclosure has shown only one of its forms, it should be apparent
to those skilled in the art that it is not so limited but is susceptible to various changes

and modifications.

11



7. An ROV interface for transferring torque from a remote operated vehicle (ROV) to a subsea well
device, comprising: a housing adapted to be mounted to the subsea well device, the housing
having a forward end and a rearward end intersected by a housing axis; a drive cavity for
receiving a rotatable shaft of the subsea well device, the drive cavity extending axially into the housing
from the rearward end and adapted to transmit rotation of the housing to the shatft; a pod cavity
extending axially into the housing from the forward end of the housing; a pod body located in the
pod cavity for rotation with the housing, the pod body having a cylindrical receptacle extending into the
pod body froWRAR Y80 AdMBININE:pod body; a spring-biased retainer releasably retaining the pod
body in the pod cavity; a drive pin having a cylindrical base located within the receptacle of the pod
body, the drive pindmviag et vdiicloRQVUNaltpahte Tdptramdagriperghy fradii v REWber of the

ROY;
to a shaft of a subsea well device, comprising:

a permanent module adapted to be coupled to the shaft of the well device to
transmit rotation of the permanent module to the shaft;

a retrievable module having drive and driven members coupled together by a
shear element for rotation in unison, the driven member being releasably coupled to
the permanent module for transmitting rotation of the driven member to the
permanent module;

the drive member of the retrievable module being engageable with a drive tool
of the ROV to cause the drive member, the driven member, and the permanent
module to rotate the shaft;

an ROV retrieval profile on the retrievable module for engagement by a
retrieving tool of the ROV; and wherein

the drive and driven members are retrievable together by the ROV while the

permanent module remains attached to the shaft.

2. The interface according to claim 1, wherein:

the drive and driven members have cylindrical surfaces that mate with each
other;

a recess in one of the cylindrical surfaces mates with a recess in the other of
the cylindrical surfaces to define a shear element cavity; and

the shear element is located in the shear element cavity.

12



- IR

a shear element located between the base of the drive pin and the receptacle, the shear element
applying to the pod body torque imposed by the ROY on the drive pin to cause rotation of the housing
and the drive shaft, the shear element being shearable in the event the ROY applies excessive torque;
and an ROY retrieval profile accessible from a forward side of the pod body and allowing retrieval
of the pod body and the pin from the housing by a straight pull with the ROY in a forward direction with

sufficient forcf t?hg\{ggﬁg%g gcgagaﬁl%%gr BbY tflﬁlﬁp&r&ﬁaﬁggr.etainer. 8. The interface according to
it : 5 1L Coin :

claim 7, wherein: ousing cavity has a major axis dimension and a minor axis dimension that

are perpendicular t o it ' uféﬂﬁ%eé]%ir‘é I ' is, the major
axis dimension bei%gg}qenﬁﬁﬁq%%ﬁg{%%@iﬁgﬁgon; and H%{g%%%%ﬂegg #r%glggfé% body that

locates withig,ihe ROy CaNN LA MENA%GRRIidiale RullEilHARAAFERIIR] O claim 7,
wherein the housing cavity has two sides thatare flat and parallel with each other. 10. The interface
according to féﬂﬁgn%n‘fvﬁ%{ﬁfﬁ: by a straight pull with the ROV to overcome a force of the spring-

biased retainer.

4. The interface according to claim 1, wherein the ROV retrieval profile is located on

the driven member.

5. The interface according to claim 1, wherein the retrieval profile comprises:

at least two slots in a forward end of the driven member;

each of the slots having an entry portion with an opening sized to receive the
retrieval tool of the ROV; and

each of the slots having a retainer portion that prevents removal of the
retrieval tool, the retainer portion being accessible by the retrieval tool from the entry

portion by rotating the retrieval tool.

6. The interface according to claim 1, further comprising:

a retainer mechanism that retains the drive and driven members together

during retrieval.

7. An ROV interface for transferring torque from a remote operated vehicle (ROV) to
a subsea well device, comprising:
a housing adapted to be mounted to the subsea well device, the housing

having a forward end and a rearward end intersected by a housing axis;

13



the portion of the pod body that locates within the housing cavity has two flat sides that are parallel
with each other;  the spring-biased retainer comprises a detent member protruding into the housing
cavity; and  a depression is formed in at least one of the flat sides of the pod body for engagement
by the detent member. 11. The interface according to claim 7, wherein:  the spring-biased retainer
comprises a detent member protruding into the housing cavity; and  a depression is located in an
exterior portion of thelfoed andy o eagrdame rétbbiestefest mesabssa vl dbddelgitace according to

claim 7, further comprising:  an axially extending slot in a sidewall of the base of the pin that mates
with an axialgtiestendipgsleidinghexeylinchicahedanpiag@odethv reppvahd 2né idadaprdity, and wherein
transmit rotation of the housing to the shaft;
a pod cavity extending axially into the housing from the forward end of the
housing;
a pod body located in the pod cavity for rotation with the housing, the pod
body having a cylindrical receptacle extending into the pod body from a forward end
of the pod body;
a spring-biased retainer releasably retaining the pod body in the pod cavity;
a drive pin having a cylindrical base located within the receptacle of the pod
body, the drive pin having a protruding polygonal portion for engagement by a drive
member of the ROV;
a shear element located between the base of the drive pin and the receptaclé,
the shear element applying to the pod body torque imposed by the ROV on the drive
pin to cause rotation of the housing and the drive shaft, the shear element being
shearable in the event the ROV applies excessive torque; and
an ROV retrieval profile accessible from a forward side of the pod body and
allowing retrieval of the pod body and the pin from the housing by a straight pull with

the ROV in a forward direction with sufficient force to overcome a force exerted by

the spring-biased retainer.

8. The interface according to claim 7, wherein:
the housing cavity has a major axis dimension and a minor axis dimension that
are perpendicular to each other and measured in a plane perpendicular to the housing

axis, the major axis dimension being greater than the minor axis dimension; and

14



the shear element is located within the shear element cavity. 13. The interface according to claim 7,
wherein the retrieval profile comprises: at least two slots in a forward end of the pod spaced
circumferentially from each other about the receptacle;  each of the slots having an entry portion
with an opening sized to receive a retrieval tool of the ROV; and  each of the slots having a retainer
portion that prevents removal of the retrieval tool, the retainer portion being accessible by the retrieval

tool from the entry paction by, ' AINEIN S SR RYPldaRks dmlPeiTSHans AR HaGIh AR 13,

wherein the retainer portion of each of the slots extends in a circumferential direction fromthe entry
portion relatiyg fnfheylindrical receptacle. 15. The interface according to claim 14, wherein:  the
retainer portion of'each of the slots has an opening leading to an enlarged portion, defining a rearward
facing ledge for engagement by a forward facing shoulder of the retrieval tool.

9. The interface according to claim 7, wherein the housing cavity has two sides that

are flat and parallel with each other.

10. The interface according to claim 7, wherein:

the portion of the pod body that locates within the housing cavity has two flat
sides that are parallel with each other;

the spring-biased retainer comprises a detent member protruding into the
housing cavity; and

a depression is formed in at least one of the flat sides of the pod body for

engagement by the detent member.

11. The interface according to claim 7, wherein:

the spring-biased retainer comprises a detent member protruding into the
housing cavity; and

a depression is located in an exterior portion of the pod body for engagement

by the detent member.

12. The interface according to claim 7, further comprising:

an axially extending slot in a sidewall of the base of the pin that mates with an
axially extending slot in the cylindrical receptacle, defining a shear element cavity;
and wherein

the shear element is located within the shear element cavity.

15



16. The interface according to claim 7, futher comprising:  a retaining ring in the receptacle of the
pod body and in engagement with the base of the drive pin to retain the base of the drive pin in the
receptacle. 17. A method of rotating a shaft of a subsea well device, comprising: providing a
remote operated vehicle (ROY) interface with a permanent portion and a retrievable portion, the
retrievable portion having drive and driven members coupled together for rotation in unison by a shear
element, the driven member being releasably coupled to the permanent portion; mounting the
permanent portion of the interface to the shaft of the well device; engaging the drive member of the
retrievable pp3tiorhedtheafacy actoad tigtie dRihy BRehepstite tearidviveptofilearuspaipdite drive member,

the driven member, and the permanent portion to rotate the shaft;  if torque imposed by the ROY
exceeds a selectedaideadt shealotgiihe Sreardiadenthéhrrebyastdnpivgméiadinialdf henshaft; then
each other about the receptacle;
each of the slots having an entry portion with an opening sized to receive a
retrieval tool of the ROV; and
each of the slots having a retainer portion that prevents removal of the

retrieval tool, the retainer portion being accessible by the retrieval tool from the entry

portion by rotating the retrieval tool.

14. The interface according to claim 13, wherein the retainer portion of each of the
slots extends in a circumferential direction from the entry portion relative to the

cylindrical receptacle.

15. The interface according to claim 14, wherein:
the retainer portion of each of the slots has an opening leading to an enlarged
portion, defining a rearward facing ledge for engagement by a forward facing

shoulder of the retrieval tool.
16. The interface according to claim 7, further comprising:
a retaining ring in the receptacle of the pod body and in engagement with the

base of the drive pin to retain the base of the drive pin in the receptacle.

17. A method of rotating a shaft of a subsea well device, comprising:

16



with a retrieving tool of the ROY, removing and retrieving the retrievable portion while leaving the
permanent portion of the interface attached to the shaft. 18. The method according to claim 17, further
comprising: after retrieving the retrievable portion, replacing the shear element; then lowering the
retrievable portion with the ROY and re-coupling the driven member with the permanent portion. 19.
The method according to claim 17, wherein removing the retrievable portion comprises engaging the

retrieving tool with the. e %}Rg{e_é'ﬁ%&{%ﬂ'W&Hi@ea(ﬁﬁﬁear}gggtrgg%éi%tﬂ’g éﬁﬁaﬁ‘?éﬂﬁ‘[!&?ﬂ&‘?o'- 20. The

method according to claim I7, wherein: the driven' m releasably coupled to the permanent

portion by a pHng AeteniRSIBRRA 3RY retiRIYINGHRG IRVIRYRRICAMEAR A RRAManent
portion comprises overcoming a retaining force exerted by the Spring detent member.
coupled together for rotation in unison by a shear element, the driven member being

releasably coupled to the permanent portion;

mounting the permanent portion of the interface to the shaft of the well device;

engaging the drive member of the retrievable portion with a drive tool of the
ROV and rotating the drive tool, causing the drive member, the driven member, and
the permanent portion to rotate the shaft;

if torque imposed by the ROV exceeds a selected level, shearing the shear
element, thereby stopping rotation of the shaft; then

with a retrieving tool of the ROV, removing and retrieving the retrievable

portion while leaving the permanent portion of the interface attached to the shaft.

18. The method according to claim 17, further comprising:
after retrieving the retrievable portion, replacing the shear element; then
lowering the retrievable portion with the ROV and re-coupling the driven

member with the permanent portion.
19. The method according to claim 17, wherein removing the retrievable portion
comprises engaging the retrieving tool with the drive member, then pulling in a

straight direction with the retrieving tool.

20. The method according to claim 17, wherein:

17



the driven member is releasably coupled to the permanent portion by a spring
detent member; and
removing the retrievable portion from the permanent portion comprises

overcoming a retaining force exerted by the spring detent member.
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