Controlling a Tool Field of the Invention 5The present invention relates to a control apparatus for a
tool, for example a remotely operated vehicle (ROV) tool. One particular application of the control
apparatus of the present invention is to control a ROV tool to operate a valve in a subsea Christmas
tree (and other similar subsea constructions) installation used in hydrocarbon fluid extraction.
10Background of the Invention A subsea Cheistirsiinl 6@ dgstallation comprises a plurality of valves,
which could be located directly over a wellhead. A great number of valves are typically found on such
an installation, some of which are used to control chemical and additive injection. As a result of the
extreme depths at which these 15valves are pressed into service, they can be operated by a ROV. To
do so, arHaig ﬁhtg? ‘II?%VOLS provided with a tool which must enter a receptacle - a ROV docking unit
such as = perate the valve. In currently available systems, as shown in Fig. 1, a
ROV operator located at the surface operates a 20computer connected to the ROV to control the
ROV. In order to facilitate engagement with a ROV tool, all subsea valves have a ROV bucket which
receives the ROV tool. ROV buckets must be designed to conform to industry specifications. To
mairftain the masaet RGVtiptaiates el Erive appasaiveittedPShiten geamhlgin e ootebitimesateften all valves
are interiaagddering (96] BHOUSNG MEIRR JIReLRRUSKELNEPRONER AR AINAS
engaged with the ROV bucket on the Christmas tree the ROV operator sets the maximum torque value
which m&gBELbRR¥AAe) tREARBY? oGIvRIARiFYAFRAGRGisENa e (fFoF wasesafa tebseally specified in the
equipmeps RRRIAIAD AR MaRteRaNFe@SMboankpland depending on the valve selected, the
operator will set the maximum torque to be applied to the specific valve. Problems have arisen in the
past because the ROV buckets designed in accordance with ISO 13628-8

10 Background of the Invention

A subsea Christmas tree installation comprises a plurality of valves, which could be located directly
over a wellhead. A great number of valves are typically found on such an installation, some of which
are used to control chemical and additive injection. As a result of the extreme depths at which these
15 valves are pressed into service, they can be operated by a ROV. To do so, an arm of the ROV is
provided with a tool which must enter a receptacle - a ROV docking unit such as a ROV bucket - to

operate the valve.

In currently available systems, as shown in Fig. 1, a ROV operator located at the surface operates a
20 computer connected to the ROV to control the ROV. In order to facilitate engagement with a ROV
tool, all subsea valves have a ROV bucket which receives the ROV tool. ROV buckets must be
designed to conform to industry specifications. To maintain the same ROV interface and prevent
frequent tool changes during operations, often all valves are interfaced to the tool through the same

ISO 13628-8 bucket type.

25

Once the ROV tool has engaged with the ROV bucket on the Christmas tree the ROV operator sets
the maximum torque value which may be applied to the ROV tool. Maximum torque values for

valves are normally specified in the equipment operation and maintenance (O&M) manual and,
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5allow for a maximum operating torque which is considerably higher than the torque-to-damage limit of
some subsea valves. If the maximum torque set by the operator is not accurate, the ROV tool can, in
theory, apply a torque far greater than the valve can tolerate. If a valve is damaged subsea then
recovery of the equipment to surface to fix the problem will be required, causing costly operations
downtimegpdfihe Aokl siardard esceremrise Usingiferrnln shapribucketpfncaalvrs dependent
on a valve's maximum torque. The use of differently shaped buckets leads to a higher number of ROV
tools reqifiEdifdP¥e same tree and will require the ROV to be able to exchange the various tools. This
may require bringing the ROV to the surface, which increases costs due to increased downtime of
15the equipment. Alternatively, it may require more complicated equipment which is capable of
exchanging tools subsea, which results in more efficient operations, but also more costly equipment. It

is the objeehUibaRECSIRBA INVAOLLR IR QUSIGAMBDFINGAE theiprabieRspiihe ier st fiatdeast to
provide an alternative to the prior art systems. 20 Summar)(yof the Invention According to a first aspect

of the prédeMRIAIRAYR tH:PESE G (RTBYR AVRSAiRACRIaraRlYh iBtes s thR &y HawRG Fealittes for

engagingyytheQubéamavHaNy deahies @n @n@biathfiR-GeitabRt fRRFaiNs GaRIstagl an identifier
provided on the object, the identifier providing information relating to the correct use of the tool; a
reader a$8BcTAtBECAPRIE TEYOHST ' SHAL tHee TSR AL %?ﬁc}%eb"’r%céf&%ﬂj%ﬁ ' GAMABRHICHAZHA with the
reader fothproeessingotitad deuitfieminiosortide todidreosisbikingvin @ deaduire @ resMipdistent of the

invention the tool is a ROV tool provided on a ROV. Control apparatus according to the present
. . opgrations downtimes. . . .
invention GfErs & signi iCant advantage over currently available systems in that the tool obtains

information directly from the object and this is processed 5by a processor to determine the correct use
of the tool. The correct use of the tool may be

The I1SO standard recommends using differently shaped buckets for valves dependent on a valve’s

maximum torque. The use of differently shaped buckets leads to a higher number of ROV tools

required for the same tree and will require the ROV to be able to exchange the various tools. This

may require bringing the ROV to the surface, which increases costs due to increased downtime of
15  the equipment. Alternatively, it may require more complicated equipment which is capable of

exchanging tools subsea, which results in more efficient operations, but also more costly equipment.

It is the object of the present invention to overcome some of the problems of the prior art, or at

least to provide an alternative to the prior art systems.
20

Summary of the Invention

According to a first aspect of the present invention there is provided a control apparatus for a tool,
the tool having features for engaging with complementary features on an object, the control

25  apparatus comprising: an identifier provided on the object, the identifier providing information
relating to the correct use of the tool; a reader associated with the tool for reading the identifier;
and a processor in communication with the reader for processing the identifier information and

controlling the tool.



information relating to the safe operating parameters for the tool. This removes the need for an
operator to enter the operating parameters manually and reduces the likelihood of incorrect operating
parameters being selected. The identifier may provide the information passively or actively, as will be
appreciated by the skilled person. For example, in an embodiment of the 10invention the identifier may

be an ID ghip @nsbihadeadendiay oA Bhinseadaioinabviabs she igentifier may transmit a signal
relating to the operating parameters and the reader may comprise a receiver for receiving the signal. It

will be appreciated that a wide variety of identifier and reader may be used within the scope of the
present invention, the key feature being that the information provided by the identifier is in a form
which cap e determined by, e reader. 15, The term ansodialed it g2 ueed bereln n glation to the
relationship of thB eader andde% foolmeans thatthe reader ISgpI‘OVI ed In such 4 way fha'it is
capable efsdadersystamsnfahatatenoptobided ibfothvetidenirker wien ttreeotgjeltapprbacheorserigages with
the %ble%\&‘. %‘%feg?osr%’v&%ﬁr}ﬂ%.ERE&&%&R;@Q’JRR%;% 1§ FRRdSH e ,,%ﬁﬁ%‘é‘&ﬁ%%’%@e ROV tool, or

on the ROV itself, or in any 20suitable location such that it may "read" the identifier information. In an
embodinieferoptive relating da thesefbjert retingprises ededolekifty tadt fovsremeisis thearseshityodiment of the

invention iedocly @QtHNEQQ%%{E%SFQr%QQR%HUa% IrvAG CRGFRREL Mo 2R iR sARkiand preferably

the valve is a subsea valve. Tt is provided with features for engaging with the docking unit of the
valve, suePefe@HRgre ey heinkrRIGHECr eetiisPEERr B UBEYIHS BlSdRfaimBetRISE e Yfalve as

required.aHar yaheaMBY NP RGHENLY BEeKNEIIBRYDEoR BRI VS QRYMRINeSRve as will be
appreciated by the skilled person. In an embodiment of the invention the identifier provides information

relatthg t8YRBIGRINE IHFIHET NS PF AR eBIRGAdShecsaTe MR Afe SOR FRATRS, ME0aIVE s BBen, closed,
or in someeiiaemasyaterepsitiagnar _Ry RketHepeadtingiarmatien atout thedsiahsy edipeisalve. The
information o_bta'%ned from the id_entlifier could be used t% ene_ré;lte alo r];e,latin_ to the status and
operatind PAMNEIS Y BR REIEE2 TeWIPRAPRETSRSALER KIS VAIGY 8 &) HEISEBLARSRE of an object
which fallsayitlkinstHdevibope ©f dbye bpteseridsimvéniéariof)the kopjediss\Hiicly tamn eagagenatitby and be

operated by, a.topl il aleq fal Wit e, 3900 L VR RISSRN! ENREYathRs wil be readily understood

by the skﬂ'feaJ person

15

The term “associated with” as used herein in relation to the relationship of the reader and the tool
means that the reader is provided in such a way that it is capable of reading the information
provided by the identifier when the tool approaches or engages with the object. In the case where
the tool is a ROV tool, the reader may be provided on the ROV tool, or on the ROV itself, or in any

20  suitable location such that it may “read” the identifier information.
In an embodiment of the invention the object comprises a docking unit for the tool.

In an embodiment of the invention the docking unit comprises a docking unit of a valve operated by
25  the tool, and preferably the valve is a subsea valve. The tool is provided with features for engaging
with the docking unit of the valve, such features being well-known. The tool can be used to open
and/or close the valve as required. The valve may be a rotary valve, or it may be a linear valve, or
any other valve as will be appreciated by the skilled person. In an embodiment of the invention the
identifier provides information relating to the status of the valve. This information could indicate

30  whether the valve is open, closed, or in some intermediate position, or any other relevant



In an embodiment of the invention the object can be operated in a rotary manner, e.g. a rotary valve,

and the identifier provides information relating to the maximum torque which can be supplied 10to the
tool, i.e. the maximum torque which the object can withstand. In the case where the object is a rotary
valve the identifier will provide information relating to the maximum torque which can be supplied to

the valvejkrefargidaamgenERatnidmatianis themiacrrseshRinthierere ersrRhtnBIcB t@BErols the tool
to limit the torque applied to below the maximum level. This offers a significant advantage over prior

art systett HE BRI IE AJBUIRRING B LR sTaLHATARIBIRE S ATNRIE Wi 1B¥8duces the likelihood of

damage to the valve. Damage to valves, particularly in a subsea environment, results in downtime
while the equipment is repaired, which is costly and time consuming. In an embodiment of the
invention, in which the tool is a ROV tool provided on a ROV, the processor 20is located within the
ROV. In #&mwdlternapiresiaterbiddimenly ofstbeioveriiampia ofhrobbibe wbjdttals ethiethaseosebbde

envigon Q%eﬁf%v%n %‘%?8%%‘6?&E%R{c‘%cc%%?é%{%!?gé%?%%@gpﬁ%rtfﬁacﬁy,%rt%F‘\X}@é%?é fgpation remote

from the tool. According to a second aspect of the present invention there’'is provi tool having
engagingvi2iriekrscenefof wagaesien wikntiompievilereaeydityatodersiondby dheti|eeasohcomprising: a
reader associated with the tool for reading an identifier provided on the object, the identifier providing
information relating to the correct use of the tool; and a processor in communication with the reader for
processing the identifier information and controlling the tool. 30In an embodiment of the invention the

tool is a RQV drBbdMmBRY trelReraEding hihie Rresephinvention |tislsa signiiicant adyantage over

currently available ROV tools in that it is able to obtain information directly from an object and process
the infortltori 18 TEHERRIHE RS HEFP Aol Ba N RS PSS mPHE B U5 St RIVPARISmay be
informatiesntheatding tththeasaiemperalingnareinoipss an hrHRENd. tbahelhaks (eeaves trgenaed for an

operalor o ente! e SRSIaUELPaFSIelsmanual andedices e ikeihood.of ingorregt operating
supplied to the valve before damage. The information is then processed by the processor, which
controls the tool to limit the torque applied to below the maximum level. This offers a significant
advantage over prior art systems as there is no human input in setting the torque values, which
15 reduces the likelihood of damage to the valve. Damage to valves, particularly in a subsea

environment, results in downtime while the equipment is repaired, which is costly and time

consuming.

In an embodiment of the invention, in which the tool is a ROV tool provided on a ROV, the processor
20 is located within the ROV. In an alternative embodiment of the invention, in which the object is
located in a subsea environment, e.g. a subsea valve, the processor is located at the surface, orin

another location remote from the tool.

According to a second aspect of the present invention there is provided a tool having engaging
25  features for engaging with complementary features on an object, the tool comprising: a reader

associated with the tool for reading an identifier provided on the object, the identifier providing

information relating to the correct use of the tool; and a processor in communication with the

reader for processing the identifier information and controlling the tool.

30 In an embodiment of the invention the tool is a ROV tool.
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The term "associated with" as used herein in relation to the relationship of the reader and the tool
10means that the reader is provided in such a way that it is capable of reading the information
provided by the identifier when the tool approaches or engages with the object. In the case where the
tool is a ROV tool provided on a ROV, the reader may be provided on the ROV tool, or on a ROV to
which the tool is connected, or in any suitable location such that it may "read" the identifier information.
15 The tool may be provided with features for engaging with a docking unit of a valve operated by the

tool, for exgAPIERRHRGRR YAHKE HB-BCRUSIRGASHER NSIAIRMLAN. RAARLIRYWELRENY Wellskpown. The

tool can be used to open and/or close the valve as required. The valve may be a rotary valve, or it may
be a line&PY4RAS Brihrjtdtaelevalobtais B tigpiaeraieiionyahebisghaedmapsers. thadifiopeation

20appregiRtRebihat @NaLGR R QRY SR-RAMRE B chieci stk RaD RRIGRSS BLadisiRghe tool in
accordance with the present invention. In an embodiment of the invention in which the object can be

operated HeH®IaA a5 RPEatgE RFBEAIIRI0E i BQYdreiidhinFemianss thedtesatidiP retaaiaictd e

maximunadgdiciue ypich e meksipirlias j Hae doed @etheMmaadntint sy eprhighsthe object can
withstand. The reader obtains this information and it is then processed by the processor, which
controls #REYBSISS RRNEHREESue applied to below the maximum level. This offers a significant
advantage over prior art systems as there is no human input in setting the torque values, which
reduces the likelihood of damage to the valve. Damage to valves, particularly in a subsea
environment, results in downtime while the 30equipment is repaired, which is costly and time
consumirge terarfassmbedimeith’ofsthe dhezeinon riiaiprooabs oel Bitoshite df Withier deROY tte veoich the

ROYotQOM%a%%QHae&F%%HH&Wﬁﬁ?&f&%ﬂ‘{ﬁs%rc‘ﬂbao L@‘%%E fiidh &Y@QF%@uFﬁ{rP&%ﬁ@?ﬁ ay be located in

a location remote from the tool, for example, when the tool is a ROV toofl inten to be operated in a

subsea epie¥damBHthidenfiicopdsinthardiarelosigsesargagasvalidhgrbiscbdasbe casgrvbertocated at
Sthe Surfﬂ'ﬁ?tool is a ROV tool provided on a ROV, the reader may be provided on the ROV tool, or on a ROV

to which the tool is connected, or in any suitable location such that it may “read” the identifier

information.
15

The tool may be provided with features for engaging with a docking unit of a valve operated by the
tool, for example a subsea valve on a Christmas tree installation, such features being well-known.
The tool can be used to open and/or close the valve as required. The valve may be a rotary valve, or
it may be a linear valve, or any other valve as will be appreciated by the skilled person. It will be

20 appreciated that a valve is only one example of an object which can be operated using the tool in

accordance with the present invention.

In an embodiment of the invention in which the object can be operated in a rotary manner, e.g. a
rotary valve, the identifier provides information relating to the maximum torque which can be

25 supplied to the tool, i.e. the maximum torque which the object can withstand. The reader obtains
this information and it is then processed by the processor, which controls the tool to limit the torque
applied to below the maximum level. This offers a significant advantage over prior art systems as
there is no human input in setting the torque values, which reduces the likelihood of damage to the
valve. Damage to valves, particularly in a subsea environment, results in downtime while the

30 equipment is repaired, which is costly and time consuming.



According to a third aspect of the present invention there is provided an object having features for
engaging with complementary features on a tool, the object comprising: an identifier providing
information relating to the correct use of the tool. 10 In an embodiment of the invention the tool is a
ROV tool. An object according to the present invention offers a significant advantage in that it

communigaiesriddimtorbinier matinn Felrtiigdadhasaecsesd wagioh teitepnitakor®eetdse of the tool
may be 15information relating to the safe operating parameters for the tool. This removes the need for

an operaf8P 6L AP BpEriG S BAPAIMSRR FREMYAT Hhi e GERSThR MRS D Acorrect
operatingquatiametessdiangseteotedr dHhengenifier thmat greidetheoinfocmatian pacsivalton actively,

as will be a&greciated bé/ the skilled gerson. or example, in an emtl)}cgdiment of th inventian the
|

identifierSr‘ﬁay%%”é'#l’ﬂ"cﬂﬁp‘*éﬁ%’&?@ FaaBEP Ty BE"S 2R TERHS ANRRRATEy “BRE SBiSrifier may

transmit shsigiédorelating to the operating parameters and the reader may comprise a receiver for
receiving the signal. It will be appreciated that a wide variety of identifier and reader may be used
within the scope of the present invention, the key feature being that the information provided by the
identifier is in a form which can be determined by the reader. 25In an embodiment of the invention the

object is g doekigg i Pd %B@JVSfQP@B?&?Q\PMhJQ%&OJhéQ% BreVRIGPIM Bigvalye ri% fahsagvalve. The

tool is provided with features for engaging with the valve, such features being well-known. The tool can

be used REASENR Hitd/ereRRIBaHAT Y ARORIERS POGUIREL tERDIPSHFEMRA R 30 iBeakfivaeYiding may be a

linear valyg, a0y Ribeh/@lYeeas itk he-appreeiaied by the skilled person. In an embodiment of the
invention the identifier provides information relating 30to the status of the valve. This information could

indigate whether the valve is open, closed, or in some intermediate position, or any other relevant
information about the status of the valve. The information obtained from the identifier could be used to

generate, log 1EAng 1015 SIS 81 RSLPUIAByIareters of the valve

An object according to the present invention offers a significant advantage in that it communicates
to the tool information relating to the correct use of the tool. The correct use of the tool may be

15 information relating to the safe operating parameters for the tool. This removes the need for an
operator to enter the operating parameters manually and reduces the likelihood of incorrect
operating parameters being selected. The identifier may provide the information passively or
actively, as will be appreciated by the skilled person. For example, in an embodiment of the
invention the identifier may be an ID chip and the reader may be a chip reader. Alternatively, the

20  identifier may transmit a signal relating to the operating parameters and the reader may comprise a
receiver for receiving the signal. It will be appreciated that a wide variety of identifier and reader
may be used within the scope of the present invention, the key feature being that the information

provided by the identifier is in a form which can be determined by the reader.

25 In an embodiment of the invention the object is a docking unit of a valve operated by the tool, and
preferably the valve is a subsea valve. The tool is provided with features for engaging with the valve,
such features being well-known. The tool can be used to open and/or close the valve as required.
The valve may be a rotary valve, or it may be a linear valve, or any other valve as will be appreciated
by the skilled person. In an embodiment of the invention the identifier provides information relating

30 to the status of the valve. This information could indicate whether the valve is open, closed, or in

some intermediate position, or any other relevant information about the status of the valve. The
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It will be appreciated that a valve is only one example of an object which falls within the scope of the
5present invention. Other objects which can engage with, and be operated by, a tool will also fall within
the scope of the present invention, as will be readily understood by the skilled person. In an
embodiment of the invention the object can be operated in a rotary manner, e.g. a rotary valve, and

the identifiesrpr\daestiifeEmatiomeeiRHngCJIRI BaxBILBgISHR WhigheRain e aupplied 4o the tool,
i.e. the maximum torque which the object can withstand. In the case where the object is a rotary valve

the identfRS HiNERFGIEFHI R Felating to the maximum torque which can be supplied to the
valve before damage. The information is then processed by a processor associated with a tool, which
controls the tool to limit the torque applied to below the maximum level. This offers a significant
advantage as there is no human input in setting the torque values, which reduces 15the likelihood of
damage tovhievahmeaedaget ta)vvb(h/e@rqhavtielsbar‘r}pla d subkieet emidhdalierithirebeltsdpeddwatime

whilg the ?&%‘&%‘E”Rt%ﬁe&ﬂé?gme d% %h09$hé/r§£‘ g 8 @EQB@OO% %C&P dﬁgg iR fQudh aspect of

the present Invention there Is provided a met controlling a havmg engaging features
for engagiftginitle ecnppidthemtgsg felanadd oreanibbfecedheundersided dctheprikgdgpersesteps of:
providing an identifier on the object, the identifier providing information relating to the use of the tool;
providing a reader associated with the tool, the reader being capable of reading the identifier
information; reading the information provided by the identifier; processing the identifier information to

determing, the-rysemh GRBFAHO ML Hheh toRl BjRet eanbolngatae ROMHERPWhRsed 0B, theisentifier

information. 25 In an embodiment of the invention the tool is a ROV tool. The method according to
the preseftmBAHBRA 'BFfEFLes RRRE AP LRAKRRETRIBEAP ERFFRHHT ADARNEIIE WYSHRR 1A tHRR e tool

obtamms imtmrmas'mn ditaethyafiainnihergbdachianchthisjis junocrsradniOie welerning:feencsret yse of the
tool. The correct rgt e tool m be infor F‘uatlon relating to the safe o ratlrg%gé;im metﬁrs for the

tool. This*rERBVEEHE hESHT d’ﬁngt%ln rg}"i‘fé‘i”the “Bperading PRIAM t¥e°rrsq "8RG reduces

the likelikopplief toat e edt® pefiating payametérd beingrae kbeteplocessed by a processor associated
with a tool, which controls the tool to limit the torque applied to below the maximum level. This
offers a significant advantage as there is no human input in setting the torque values, which reduces
15  the likelihood of damage to the valve. Damage to valves, particularly in a subsea environment,

results in downtime while the equipment is repaired, which is costly and time consuming.

According to a fourth aspect of the present invention there is provided a method of controlling a
tool, the tool having engaging features for engaging with complementary features on an object, the
20  method comprising the steps of: providing an identifier on the object, the identifier providing
information relating to the use of the tool; providing a reader associated with the tool, the reader
being capable of reading the identifier information; reading the information provided by the
identifier; processing the identifier information to determine the correct operation of the tool; and

controlling the ROV tool based on the identifier information.
25

In an embodiment of the invention the tool is a ROV tool.

The method according to the present invention offers a significant advantage over currently
available systems in that the tool obtains information directly from the object and this is processed

30 to determine the correct use of the tool. The correct use of the tool may be information relating to

7



5In an embodiment of the invention the object is a docking unit of a valve operated by the tool and the
identifier provides information relating to the status of the valve, the method further comprising the step
of obtaining information relating to the status of the valve. In an embodiment of the invention the
method comprises the further step of generating a log based on the information obtained from the
identifier Hh@ioepaiayaqiaiai e fers examplsoimigmaiinry elatved e pasiiontdQatdhevalve and the
maximum operating torque. Information from a plurality of valves in a subsea Christmas tree
installaticﬂﬁ’%réH%@%@H&Féﬂ%ﬁ‘?&%@?&é&%% H?SH'EF&%SH%‘P&F&H?F&E%B%W%?@E RAIAMAE CRH Emas tree
installatigaltotetieate an overview of the on-going operations of the tree. This allows an activity log
book to be generated. 15Brief Description of the Drawings The invention will now be described, purely
by way of example, with reference to the accompanying drawings, in which: 20Fig. 1 shows a
schematic view of a prior art system; and Fig. 2 shows a schematic view of a control apparatus
accopding,to, (0% AIgSEAL INROHRB,RESAIRIoN.Af andemediment lbe,Ienign. 29 Refeyring firsty
to Fig. 1, this shows a schematic representation of a prior art control apparatus 2 for a ROV tool 4. The
ROV tootkeisignified ecbvides RO etiandelstinsdd toeopriratef theotlrg vhpmhod tirdighsear@biristmas
tree Instaalion, L oBidh S ASAGHEISHIAN I B RYANALINA YL NAYE ErakarRHIpRIO! valves, but

for clarity only one is shown. In order to facilitate engagement of the ROV tool 4 with the valve 8 it is
provided iAMERtPA @Gmbod comprises the further step of generating a log based on the information

obtained from the identifier. The log may contain, for example, information relating to the position
10  of the valve and the maximum operating torque. Information from a plurality of valves in a subsea

Christmas tree installation can be compiled and provided to a production platform associated with

the Christmas tree installation to create an overview of the on-going operations of the tree. This

allows an activity log book to be generated.

15 Brief Description of the Drawings

The invention will now be described, purely by way of example, with reference to the accompanying

drawings, in which:

20 Fig. 1 shows a schematic view of a prior art system; and

Fig. 2 shows a schematic view of a control apparatus according to the present invention.

Description of an Embodiment of the Invention

25

Referring firstly to Fig. 1, this shows a schematic representation of a prior art control apparatus 2 for

a ROV tool 4. The ROV tool 4 is provided on a ROV 6 and is used to operate a rotary valve 8 on a



5unit in the form of a ROV bucket 12. The ROV bucket 12 is shaped to receive the ROV tool 4 and it is
located on the Christmas tree 10. The ROV bucket 12 functions as a dock and ensures that only a
ROV tool 4 of the appropriate shape is able to engage with the valve 8 when the ROV tool 4 is brought
into engagement with the ROV bucket 12, as indicated by arrow A. However, as noted above, the

same RQVbbaickriista ds werattyausad @maostdypesoinvalve Sitermainiain e sadgid@nterface to
the ROV tool 4, which is normally supplied by a third party. An operator located at the surface controls

the ROV BB HPYEL BUTiRE GBYAY RS iR e maximum torque value of the particular rotary
valve 8 by consulting the operation and maintenance (O&M) manual for the valve 8. The operator then
inputs the maximum torque value for the valve 8 15into a surface laptop computer 16, which sends
instructions to the ROV tool 4 limiting the maximum torque which can be applied to the ROV tool 4 for
this partituladeaiy & 8lithhectpapaenéimichticnRG\tonedhyithnthivg Itk @ jprie sseridesupithied tivtkieghydraulic
inputof the ROMIR0] 4, &S?Pz?‘a‘llfea%%ﬁ%égleﬁ?%%é&ﬁ‘g r_%i_ﬁm% RONOUMSKES deyls generally

used for a variety of 20valves 8 having different maximum torques. The maximum operating torque of
the ROV IberiReon 2haalrisenes trsielépably Riyheychead2ifieneriariraumtiockqud dimitref bohmalgabsea valves.

If the opey3{al, b B AR B AEHLRAXIBINTL TR Jif BQ&%I%@@ \ﬁfh%?.'?r?éﬁﬂiv Blpraye far greater

than the valve 8 can tolerate. This can cause damage to the valve 8, which may result in downtime

while thebfaKga 8N SP8aefTe 8 ttnEStgREY ickepafs. 2 P TGHRAGHRITP WO F PR BT SARRS a schematic

representation e FAEHOVMPRIEINE 28rfoRtR ROVoIPRL2AArEdinde tha Rresartination. The
basic construction of the ROV tool 24, the ROV 26, the valve 28, ROV bucket 32, and the Christmas

treetthstdMRIETSS B Ry Lot WRithsaoueltyiyeRliFf RAIAHBIAB3RE system of Fig. land like parts use
the same numbering increased by 20. As with the apparatus of Fig. 1, the ROV tool 24 is brought into
engagement with the ROV bucket 32 by moving it in a direction as indicated by the arrow A. An
identification (ID) chip 38 is provided on the ROV bucket 32. The ID chip 38 provides information 5
about thexnalve i8; baatedist tihe gufsentsiatistoé f@\Gve2Bpuelapen oposead ideimifés théermediate

position, and the maximu lorque wptich can be agg(leig% to the \{agﬁ]gS to cchan %its .RQSition. It will be
S

easily und&rSIo0d that other InformAtion About he valve 28 Cotilt also B provided by the T chip 38.

10A chip(@fadem4aua famvieletvers the: R@Yvatouih2d inite thihm afiipiretulevei@loerioe sheitilie Fange of

the 15 into a surface laptop computer 16, which sends instructions to the ROV tool 4 limiting the maximum

torque which can be applied to the ROV tool 4 for this particular valve 8. The torque limitation is

done by limiting the pressure supplied to the hydraulic input of the ROV tool 4.

Problems can arise due to the fact that the same ROV bucket 12 is generally used for a variety of

20  valves 8 having different maximum torques. The maximum operating torque of the ROV bucket 12
may be considerably higher than the maximum torque limit of some subsea valves. If the operator
14 inputs an incorrect maximum torque, the ROV tool 4 can apply a torque far greater than the valve
8 can tolerate. This can cause damage to the valve 8, which may result in downtime while the valve 8

is brought to the surface for repair.

25

Turning now to Fig. 2, this shows a schematic representation of a control apparatus 22 for a ROV
tool 24 according to the present invention. The basic construction of the ROV tool 24, the ROV 26,
the valve 28, ROV bucket 32, and the Christmas tree installation 30 are the same as those described

in relation to the system of Fig. 1 and like parts use the same numbering increased by 20. As with the



ID chip 38 (the range to be determined by the selection of the ID chip/chip reader combination) it
automatically detects the ID chip 38 and reads the information relating to the valve status, maximum
torgque, etc., as indicated by the arrow B. The information is then sent to a surface laptop (indicated by
arrow C) which processes the information obtained from the ID chip 38 and sends a 15signal to the

ROV tookgdatatlisnt the 1mnasirvundarare srbightwitbkappirdtiaithensaloe B&iyt heRE(itgal 24. The
torque limitation is done by limiting the pressure supplied to the hydraulic input of the ROV tool 24. In
an altern R A& 8GR BY(%E%%E{BYVIﬁay be located within the ROV tool 24 or ROV 26. 20The
information obtained from the ID chip 38 may be used to generate a log of valve position, maximum
torgue, and any other relevant information obtained from the ID chip 38. Compilation of the information
obtained from a plurality of valves on the Christmas tree 30 permits the generation of an activity log of
on-goingAtpeeatibrsion (thictipe aisdbindredses rRkiNé hesse bl 2 Tleliakhayvas grhedestiviyrteganay be
comgunigalel o aproucion blatiorm.an o surfaeedor hytheranaisis 25 s pressasipvention
has been described with reference to a ROV tool 24 for use with a subsea valve 28. However, it will be
clear thaptitds, sttty oadexaripanditheresenplingentitnveaiRBlie deagewithaitipROWitool which

has featyies of, eRGAYBGMIL BIRARIFGEHENASBIR R RR IDEIRNNSIIRY SBVIGSH R SHORSEhip

applications. 30 Claims 1. A control apparatus for a tool, the tool having features for engaging with
complem&htary Sfeatures on an object, the control apparatus comprising: an identifier provided on the
object, the identifier providing information relating to the correct use of the tool; a reader associated
with the tool for reading the identifier; and a processor in communication with the reader for
processing the identifier information and 10controlling the tool.

10  Achipreader 40 is provided on the ROV tool 24. When the chip reader 40 comes within range of the

ID chip 38 (the range to be determined by the selection of the ID chip/chip reader combination) it
automatically detects the ID chip 38 and reads the information relating to the valve status,
maximum torque, etc., as indicated by the arrow B. The information is then sent to a surface laptop
(indicated by arrow C) which processes the information obtained from the ID chip 38 and sends a

15  signal to the ROV tool 24 to limit the maximum torque which will be applied to the valve 28 by the
ROV tool 24. The torque limitation is done by limiting the pressure supplied to the hydraulic input of
the ROV tool 24. In an alternative embodiment the processor may be located within the ROV tool 24

or ROV 26.

20  The information obtained from the ID chip 38 may be used to generate a log of valve position,
maximum torque, and any other relevant information obtained from the ID chip 38. Compilation of
the information obtained from a plurality of valves on the Christmas tree 30 permits the generation
of an activity log of on-going operations on the tree and increases awareness at a global level. The

activity log may be communicated to a production platform on the surface for further analysis.

25
The present invention has been described with reference to a ROV tool 24 for use with a subsea
valve 28. However, it will be clear that this is merely one example and the present invention could
be used with any ROV tool which has features for engaging with an object. Furthermore, the
invention is not limited to subsea applications.

30
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2. A control apparatus according to claim 1, wherein the tool is a ROV tool provided on a ROV. 3. A
control apparatus according to claim 1 or claim 2, wherein the identifier is an ID chip and 15the reader
is a chip reader. 4. A control apparatus according to any preceding claim, wherein the object
comprises a docking unit for the tool. 205.A control apparatus according to claim 4, wherein the
docking unit comprises a docking unit of a valve operated by the tool. 6.A control apparatus according
to claim 5, wherein the valve is a subsea valve. 257.A control apparatus according to claim 5 or claim
6, whereif fiq identifier provides information relating to the status of the valve. 8.A control apparatus
according to any preceding claim, wherein the identifier provides information relating to the maximum
torgue which can be supplied to the tool. 59.A control apparatus according to claim 2, or any one of
claims 3-8 as dependent on claim 2, wherein the processor is located within the ROV. 10.A control
apparatus according to any one of claims 1-8, wherein the object is located in a subsea environment
and the drocess%mgtra&apfgar%{yﬁ{@rgutﬁalcéhe tool having features for engaging with complementary

5 features on an object, the control apparatus comprising:

an identifier provided on the object, the identifier providing information relating to the correct use

of the tool;
a reader associated with the tool for reading the identifier; and

a processor in communication with the reader for processing the identifier information and

10 controlling the tool.

2. A control apparatus according to claim 1, wherein the tool is a ROV tool provided on a ROV.

3. A control apparatus according to claim 1 or claim 2, wherein the identifier is an ID chip and

15 the reader is a chip reader.

4. A control apparatus according to any preceding claim, wherein the object comprises a

docking unit for the tool.

20 5. A control apparatus according to claim 4, wherein the docking unit comprises a docking unit

of a valve operated by the tool.

6. A control apparatus according to claim 5, wherein the valve is a subsea valve.

25 7. A control apparatus according to claim 5 or claim 6, wherein the identifier provides

information relating to the status of the valve.

11



10 11. A tool having engaging features for engaging with complementary features on an object, the
tool comprising: a reader associated with the tool for reading an identifier provided on the object, the
identifier providing information relating to the correct use of the tool; and 15a processor in
communication with the reader for processing the identifier information and controlling the tool. 12. A
tool according to claim 11, wherein the tool is a ROV tool. 2013.An object having features for engaging
with complementary features on a tool, the object comprising: an identifier providing information

relating tg the cariget-Hise, 01 thE: 1Qabrdf18 QRIS AGHY ARG QAN dha i WRRIEMIRRAQO! is an ROV

tool 25 15. A method of controlling a tool, the tool having engaging features for engaging with
complemeffEpptien el srahespiebe U dorse el Corpris RigRtre $eehs Plproviding an identifier on
the object, the identifier providing information relating to the use of the tool; 5providing a reader
associated with the tool, the reader being capable of reading the identifier information;

5 9. A control apparatus according to claim 2, or any one of claims 3-8 as dependent on claim 2,

wherein the processor is located within the ROV.

10. A control apparatus according to any one of claims 1-8, wherein the object is located in a

subsea environment and the processor is located at the surface.
10

11. A tool having engaging features for engaging with complementary features on an object, the

tool comprising:

a reader associated with the tool for reading an identifier provided on the object, the identifier

providing information relating to the correct use of the tool; and

15 a processor in communication with the reader for processing the identifier information and

controlling the tool.

12. A tool according to claim 11, wherein the tool is a ROV tool.
20 13. An object having features for engaging with complementary features on a tool, the object
comprising:

an identifier providing information relating to the correct use of the tool.

14. An object according to claim 13, wherein the tool is an ROV tool

25

12



reading the information provided by the identifier; processing the information provided by the identifier
to determine the correct operation of the tool; and 10controlling the tool based on the identifier
information. 16. A method according to claim 15, wherein the tool is a ROV tool. 17. A method
according to claim 15 or claim 16, wherein the object is a docking unit of a valve 150perated by the

tool, and the identiien oy evidas infer mediprietdingaimihe sahsskihe Yeivagdhadnethod further
comprising the step of obtaining information relatingt to the status of the valve. 18. A method according

to any orf®BPERAE YT ed MRl thé I RAEICSENBY i§BREPASHElog based on the information

obtained from the identifier. 20
providing an identifier on the object, the identifier providing information relating to the use of the
tool;

5 providing a reader associated with the tool, the reader being capable of reading the identifier

information;
reading the information provided by the identifier;

processing the information provided by the identifier to determine the correct operation of the tool;

and

10 controlling the tool based on the identifier information.
16. A method according to claim 15, wherein the tool is a ROV tool.

17. A method according to claim 15 or claim 16, wherein the object is a docking unit of a valve
15 operated by the tool, and the identifier provides information relating to the status of the valve, the

method further comprising the step of obtaining information relating to the status of the valve.

18. A method according to any one of claims 15-17, comprising the further step of generating a

log based on the information obtained from the identifier.

20
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