WD 2004/ 085960 PCT/ US2004/ 008465 W RELI KE SUBSEA

METERI NG HEAD AND METHOD OF USE FIELD OF THE 11\\T
WVERENDEOD [ 0001] The present invention rel at eSPCDUSOY/B08465

for subsea neasurenment. Mre specifically, the

present invention relates to a tool for neasuring a

position of a tool subsea. BACKGROUND OF THE

I NVENTI ON [ 0002] Precise nmeasurenent of positioning of

| oads, e.g. tools, deployed subsea is inportant to

nunerfus subsea o-eratlons For exa oIe, OOSItI%P of

t oo res Fla ) b N £ AdHA | ) 3

wel |, nust be knovvn and the di st ance of the tool to
FIELPHF T3k HYENEENr ol | ed, irrespective of sea notion
and vessel notion. [0003] The netering head all ows

[0001pCCUr aTRke PragaiEftertiont GMAtSs ith fobR W& uleh emburement.  More
perforating, sleeve shifting, cenmenting and | oggi ng

spemﬂggﬁi} ?%&Ir ]Igi%%eint }_1{11% Hﬁrﬁ Feiiz}té@tollecagl fopmeg ag%ﬁ%dsﬁfbnvgf{a% subsea.

OWs accurate p nt of to
(B ctive of sea and vessel

EWIn

A AAS G0 he present invention

conprlses a systen1and nmet.hod to measure positionin

[0002]y ¢ b r Brsgise tsasugBinbyf REsiHoRnS K d0pdsa g8 Aolndeployed subsea is
depl oynent control system of the present invention

importaphte invewrausssibser opetatiensng Hoe adamale, mysiioposi taodn relative to a
sensor; a controllable winch operatively connected to

predetarmined furfdcexd. pl £wenbhast brankeodn cantlodisRhcOpeihatibolad Yhat surface
in comunication with the controll able winch and a

controBOAMHBIRAE e Sch MRharg viRatmbiige! f is in

comunication wth position sensor. The controller is
apabl tr he contr abl e
10003 £8P o g s e it Aibiso il bPRosfibicer Yol R wet bore for
signal . ] The netering head conprjses a body and
perfor%tlr%osﬁl%vg % Bbab Seosne 3hd 18eipg PPoRiRBCt ghe métoring head in
contai ned at |east partially within the body and
conjumypgn atithy e lcpnizolinhée maecht dllevspagorate placement of tools in the well bore

irrespective of sea and vessel motion.

SUMMARY

[0004] The present invention comprises a system and method to measure positioning
with respect to deploying a subsea load. A subsea deployment control system of the present
invention comprises a subsea metering head having a position sensor; a controllable winch
operatively connected to a winch flexible cable; and a controller operatively in
communication with the controllable winch and a communications interface that itself is in
communication with position sensor. The controller is capable of controlling the controllable
winch in response to a received position feedback sensor signal.

[0005] The metering head comprises a body and a position feedback sensor; a load

connector contained at least partially within the body and operatively connected to a winch



WO 2004/ 085960 PCT/ US2004/ 008465 -2 flexible cable;
and the communi cations interface. The position
wo e@dlossoko sensor is operatively in comruni catPONUSZ0D$008465

the position wheel and is ffrther capabl e of producing

a position feedback signal“in proportion to a sensed
position of the body with respect to a predeterm ned

axis. [0006] The scope of protection is not limted by
the sunmary of an exenplary enbodi nent set out above,

ﬂex1b1%¥5@h€ﬁQh%@u%%%8% q]%g%gé nggsp lﬁl q?e atur es 151 leperatlvely
in co asglgct S%ngftﬁg ?{)?(}9 &Bg é’?sléei‘? apﬁ? it ¢ S(refnctgmxbgwoﬁg)lrggucmg a position

descri ption, appended c| ainms, and . acconpany % .
feedbagk signalga PFOPORRITE R @ Sepemoskiay. of thesbodyskr FF‘&P?Q? O f PEgiletermined
exenpl ary system [0009] Fig. 2 is a plan side view of
axis. a metering head of the present invention; and [0010]
Fig. 3is a flowhart of a preferred nethod. DETAI LED
[0006]DESCRI THd €ddpeFofl piotédfion B3R IiMECDILYEXE é@ﬁrh&gf dhen exemplary
present invention allows feedback to be provided to a
embodHHEAACo ARSI BBITE on Rﬂﬁﬁft@d BiRNG;AE NOre paraneters
| oad dep oye wat er such as subsea. As used
o HEUGH WoF-Te o " is nmeant to include
BE&Ef::mr_ea% s fi“»‘“ﬂ‘-4‘ = tubul ars, and ot her
| oads us fron1a load flexiple cable As us
[0007]her ei n"lshes gp bleapues, éspeﬁiéy @p@gesaof;&h? gresgrggp\éennon will
rope, or other flexible linear elenent, or the |ike.
becompoomzy e pppatientt &opl ghe 1followtig alegeitivpreanpendat rcigims, and
system 100 conprises subsea netering head 10 (shown
accompinyiy éradéigaiih whichki g. 2); controllable wi nch 102
operatively connected to winch flexible cable 12; and

[0008jcoNt r oFief islDGneREHAbT ¥Ebdeniplar§ QIMAI cation with

[0009] Fig. 2 is a plan side view of a metering head of the present invention; and
[0010] Fig. 3 is a flowchart of a preferred method.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011] The present invention allows feedback to be provided to a surface instrument
regarding one or more parameters of a load deployed in water such as subsea. As used
herein, “load” or “load assembly” is meant to include active devices, passive devices,
tubulars, and other loads suspended from a load flexible cable. As used herein, “flexible
cable” may comprise a wire, cable, rope, or other flexible linear element, or the like.

[0012] Referring to Fig. 1, subsea deployment control system 100 comprises subsea
metering head 10 (shown in more detail in Fig. 2); controllable winch 102 operatively
connected to winch flexible cable 12; and controller 104 operatively in communication with

controllable winch 102 and subsea metering head 10.



control | abl e winch 102 and subsea netering head 10. WO

2004/ 085960 PCT/ US2004/ 008465 -3 [0013] Controller
wdaoeb4iossoe@pabl e of controlling controll abl e wi PChusa4/008465

in response to a position %gedback sensor signa

recei ved from subsea netering head 10 via

communi cations interface 40 (Fig. 2), e.g. via

telenetry link 16. Controller 104 nmay be a general

ur pos rs | computer, a l.aptop conputer, a .
[001312 peci af?r%@ee gﬁ‘? Fofapable Og eontrplling ch}trc{ll@ggwy ingh 182 i FRgponse to
.nowto Fig. 2, netering head 10 for use in deploying
a positjqgaigediacl pingor signal sepsped desan subsea micteeingfhiced il 6 Vi abhienications
12 (Fig. 1) conprises body 15, position sensor 20,
interfaen d0 ¢Bigrihi € gt viartsleingtre riinkcies. 4Qontr&I0L5]04Bagy be kbgeneral purpose
further conprises a nmaterial capabl e of depl oynent

ersonfMddERterea BiptopSdoRigih @SS sebRfked &RG¥YCBRIRIEE eel . and
P t he Iﬁ?ﬁe. Ir? a pre@trres enbo%li msnt,ebody 1% s self-

R e e B P
b s BSRd R AR D el R L hor 20

cable 12. Position wheel 24 is operatively in
and copympigatient niagk ¢h- positi on feedback sensor 22.
Position feedback sensor 22 is capable of producing a
[0015]posi t iBmlyf é2dbethér somgpiades i an npatariad rebpairie tod depbemseant subsea, e.g.
position of winch flexible cable 12 with respect to

stainlewébl,léi)om%r icBatb@ SREL tand CheAlilRY. ERIE] SYefBrR@EnddEmeR; BodyATH5 is self:
el ectrical or optical signal. In a preferred

contaifRARA cARBle oMRPIdynRt foeﬁfj&ﬁf:ﬂéetso%@éé){;vﬁéé gi ) Hal |

ef fect sensor fs-used to’generate pu i‘ch can be
counteg.. Hall effect sensor is. A3422 nuf actured .
(00161043 5iigenR 5o R coRBRRE o igh KBt 2t Feed g Joprt partially
o nmyni cations, interface 40 i s operatively in )
within ggﬁi‘rﬁﬁi gt PSRN hepessted %Wlﬂf@efgmblﬁ cghlesky Brpitipngwheel 24 is
capable of transmitting the position feedback signal
operativelyan cemeimngnajior vgth passivnrfotdback $@or B2.GPosltion feedback sensor 22

is capable of producing a position feedback signal in proportion to a sensed position of winch
flexible cable 12 with respect to body 15 with respect to a predetermined axis, e.g. an
electrical or optical signal. In a preferred embodiment, position feedback sensor 22 is a Hall
effect sensor is used to generate pulses which can be counted. Hall effect sensor is A3422 as
manufactured by Allegro Microelectronics, Worcester, Mass.

[0017] Communications interface 40 is operatively in communication with position
feedback sensor 22 and capable of transmitting the position feedback signal to a receiver, e.g.
controller 104 (Fig. 1).

[0018] In currently envisioned alternative embodiments, position wheel 24 may be
adapted for attaching to winch flexible cable 12 by using a movable wheel having a known

diameter, a caterpillar track, a slide, or the like, or a combination thereof.



[0018] In currently envisioned alternative

enbodi nents, position wheel 24 nay be adapted for
w@tdaaosiong to wi nch flexible cable 12 by usi ngP@I/US2004/008465

novabl e wheel having a known dianeter, a caterpillar

track, a slide, or the like-or a conbination thereof.

WO 2004/ 085960 PCT/ US2004/ 008465 -4 [0019] In a

preferred enbodi nent, position feedback sensor 22

further conprises an encoder (not shown in the

[0019]:;\1{[]9"'r ef)a ﬁ&?er%dogﬂﬁéd?&eﬁtbgom&{ Fe Ba&%%ﬁm{ﬁiﬁ ﬁlirt‘ﬂ@la!:omprises an

ere the encoder 1s in conmunication w

encoa GIRREPHSA ' e FEBER) RECuishahdChon Do B, bR pnere the

rroduci ng a positjon feedback signal indicative of
encod%d%}t& GogHM g cAfon vagl porpmunicas IEHRERA0. i n a
preferred enbodi nent, the predeterm ned axis is
[0020]subst dlnt papreferpash sawaiiondnsr podition rigefack sepser 22 is capable of
hori zontal plane defined by sea floor 110 (Fig. 1).
produdi®f)2 ppsition fecdbaikedigred imtitavicte € pdsitico otriessabhengh. Further, in a
interface 40 transmts and receives the sensed

preferie eABBEIN MO Thé pRUAKHRINEELEREBS SubstahfiilylFerfémRA38dyith respect to a
internedi ate communications interface 40 and vesse

. ' tering head 10.
honzo}?fig?%ﬁrrlg% %ﬁ##&%%%hﬁgryﬁb%g&gggzt al wire, fiber optic
cable, and the like. In certain enpodinents, w.nch
(00211 e, " Hing A Bt ety ClRRg U GoMEWn{ca o FRigtiRos, 407 fansmits and
. [0022] In the operation of an exenplary enbodi nent, )
receiveseftlg ryepspdn dopdbeclri posithraide tElegnetry, ligntloldisppsas intermediate
wi nch 102 is depl oyed on vessel 105. Wnch flexible
commumEtdtend Antesfaat 4Qc et vessat 1685 gFFig20D), ldcatedoatiavel mateliag head 10.
wi nch 102 | ocated on vessel 105. At step 202, netering

TelembeRdink0 161 Saf N adhdett heHe,t Gb egﬁb fdaBpel kin@ 8RDIiRe. 12 certain
such as by using position wheel 24. Metering head 10

embodiirﬁﬁ:l]itg1 SRndth h%gﬁgcgbﬁtlﬁk%gb%&%d ak @eéz]ggt@tg){ AR ?g‘bl y 50

using a secon apter, e.g. an a operatively

o2, 2, SR Rl B SRRSO B e 5
Fig. l,Cc%ltl)‘lroella%)élle Lv%nclflnl%\,aqé deployed on vessel 105. Winch flexible cable 12 is attached,
at step 200, to controllable winch 102 located on vessel 105. At step 202, metering head 10
is then attached to winch flexible cable 12 such as by using position wheel 24. Metering head
10 is then attached, at step 204, to load assembly 50 using a second adapter, e.g. an adapter
operatively in communication with load wheel 34 and load flexible cable 14. Typically, the
length L of load flexible cable 14 is known.

[0023] Once attached, load assembly 50 is lowered such as into the sea by
controllable winch 102. A position feedback signal is produced, at step 206, in proportion to

a sensed position of body 15 with respect to the predetermined axis by position feedback

sensor 22. Position device 20 measures rotation, .g. of position wheel 24. Measured rotation



[0023] Once attached, | oad assenbly 50 is | owered such
as into the sea by controllable wnch 102. A position
wo e@dlossoko si gnal is produced, at step 206, in PCT/US2004/008465
proportion to a sensed posjtion of body 15 with
respect to the predetern1né% axi s by position feedback
sensor 22. Position device 20 neasures rotation, e.g.
of position wheel 24. Measured rotation WO 2004/ 085960
/ US2004/ Q08465 -5 may then be converted into a
may theps §f, SPMEHICERE 5 M@E&l%yb@é‘ﬁ?%}’ peitrolign 18 oy yesse] 105, e.8. a
105, e.g. a distance D nay be calculated as D=71 6 N
distanagtfe ey deicelcalatidaset er of position wheel 24 and Nis a
count of turns encountered. If required, distance D
may be corrected manualthy f ©p :wire stretch such as by
using a predeterm ned | ook-up table, automatically by

§RGEE s Hapdle otfostlioh E%Spos%%%“% IFESRE neh R eatitered

transn1tted to and received controller 104, via
If requipsdmditansge i ld gay rhee?cffﬁ‘@@d&@an‘f%dnf% okite i Histohetishaty by using a
sensor 22, such as via telenetry link 16. [0025] At
predet@‘trélpﬁdZQQl,i-up tattle, glufommatitaldy by eantsillsr t@htor elchmbination tsheof.
102 in a predeterm ned manner in response to the
[0024]r ecei VedstsgN3e’E2postht i seisel gRehidakiesdgioR | signah iaFansmitted to and
enbodi ment, controller 104 may use a feedback | oop

receivdd 9} c&ﬁfb‘l‘f@r 04, t18 chnQ;Hﬁlﬁ:%iloﬁsr ﬁi’f@rﬁl@@ abi fg; hﬁtﬁﬁlohofeE@cﬁck sensor

control |l abl e mnnch 102 to control conirol abl e w nc

6 cribed herein, the present invention
22, Sucjn %vglt%ﬁeéeéryﬁ? t of systemto provide enhanced

contro|. over deplo of ad 50. r exa Ie, th
l°0251pr eser{% tieRel |°8WTXIFF5356 éomfgtﬁacq%r%llagk? ‘H’é‘dbé i g predetermined
feedback to a surface instrunent, e.g. controller 104,
mannes jjig iespenset tp fheokeceizred; sensed agsition pfeg@bgple signebr dni amgerabodlment
wireline winch 102 to provide heave conpensati on.
controlligi 10g rhineuger € Sedbadkrivem (riod Bhove irlithe diguaey)l debnimmeestidigthead 10 to

in load flexible

controllable winch 102 to control controllable winch 102.

[0026] As described herein, the present invention may be used as part of system to
provide enhanced control over deployment of load 50. For example, the present invention
may be used to provide position feedback to a surface instrument, e.g. controller 104, such as
to provide a closed loop system operating a wireline winch 102 to provide heave
compensation. Using the present invention, an uncommanded movement in load flexible
cable 14 at wellhead 112 (Fig. 1) may be nulled by position feedback operating through
wireline winch 102 mounted on vessel 105 at the surface of the water.

[0027] It will be understood that various changes in the details, materials, and
arrangements of the parts which have been described and illustrated above in order to explain

the nature of this invention may be made by those skilled in the art without departing from

the principle and scope of the invention as recited in the following claims.



cable 14 at well head 112 (Fig. 1) may be nulled by
position feedback operating through wreline w nch
waod4meiend ed on vessel 105 at the surface of theT/vws1064/008465

[0027] It will be understood that various changes in
the details, materials, and ~arrangenents of the parts
whi ch have been described and illustrated above in
order to explain the nature of this invention may be
made by those skilled in the art w thout departing

CLAIMSOM the principle and scope of the invention as

~ recited in the followi ng clainms. WD 2004/ 085960

What iE G204/ 008465 -6- CLAIMS What is claimed is: 1. A
netering head for use in deploying a | oad subsea, the

| pad suspended from oad | exi pl e cabl e, the
L AR RRGO: s rlg e eyl B i spendsd from a load
. .sensor, conprising: i._a position wheel contained at
flexible gapds, thewetesinghogd eomprising body and operati vely
connected to a wnch flexible cable, and ii. a
posi t iadppdyeedback sensor operatively in comrmunication
with the position wheel and capabl e of producing a
Rosi t i ppositheceasds, &ingiingt N proportion to a sensed
position of the wnch flexible cable with respect to
a predeterni s AX1,Gr. . 1C | C e £:al N
ehst par t Lo o creel ppap8d CRARCELANT ARBHTES Blay and
connected to a.load flexible cable: .and d. a
communi cat P%?{%“Yeﬁif &Ygisd ?00?33?%% t&é‘ll@e Fﬁbqg’oar‘i‘ﬁuni cati on
with the position feedback sensor and capabl e of . )
transitti AgPIHETH &IP3k sqnsely 9Renatively nia cpymynication with the

position wheel and capable of producing a position feedback signal in
proportion to a sensed position of the winch flexible cable with respect
to a predetermined axis;
c. a load connector contained at least partially within the body and operatively
connected to a load flexible cable; and
d. a communications interface, operatively in communication with the position

feedback sensor and capable of transmitting the position feedback signal to a

receiver.
2. A metering head according to claim 1, wherein:
a. the body further comprises a material capable of deployment subsea.
3. A metering head according to claim 2, wherein:

a. the body is capable of deployment to 10,000 fsw.
4. A metering head according to claim 1, wherein:

a. the body is self-contained.



10.

receiver. 2. A nmetering head according to claiml1,
wherein: a. the body further conprises a nmateri al

waeapalot®eof depl oynent subsea. 3. A netering PEBUS2004/008465

according to claim 2, mherajn: a. the body is capable
of deploynment to 10,000 fSw.~ 4. A netering head
according to claiml1l, wherein: a. the body is
sel f-contai ned. WO 2004/ 085960 PCT/ US2004/ 008465 -7
5. A netering head according to claim1, wherein: a.
bl f o ri ses an encoder for

ggﬁlggiﬁﬁ%mtb ﬁcga%ggili% %nﬂlﬁggg%%gﬁﬂsi gnhal , the encoder

eing4 N _co nicati.-on wth the position . feedback »
Bene S RGTER YeliRhhetich Bweiors, L ko ! SRCUBRE tegpsicion
head ccgrding to claim1, wherein: a. the wi nch .
f1 exi %‘?eél pabIsiEnek 1B esspilsre PN ofin semEWniGetign with the position
controllable winch [located on a vessel. 7. A netering
head #sdbadki seysarend the conmunibrsions mtediacet he wi nch
flexible cable is at |least one of a (i) wire, (ii)
eahktering hdad adcb)dingpelaiman evbereiii:-he | oad fl exi bl e cabl e

is at least one of a (i) wire, (ii) cable, and (iii)

hOPe. theBwilthBELhiNSie3d oﬁ%ﬁ(f&k%nﬁ@ct@ﬁ abm %o?trollable winch
wherein: a. the position feedback sensor is at |east

one o ' effect sensor, (ii) a sensor
capabﬁoggt)e%i O%rao ﬁ%ﬁl'ng an electrical signal, or (iii) a

ensor. capapl e of roduci ng an optical signal.
i metering ﬂga according t% c?ann 1, wherein: P J

a. the winch flexible cable is at least one of a (i) wire, (ii) cable, and (iii) rope;
and
b. the load flexible cable is at least one of a (i) wire, (ii) cable, and (iii) rope.

A metering head according to claim 1, wherein:

a. the position feedback sensor is at least one of (i) a Hall effect sensor, (ii) a
sensor capable of producing an electrical signal, or (iii) a sensor capable of
producing an optical signal.

A metering head according to claim 1, wherein:

a. the position feedback sensor is capable of producing a position feedback
signal indicative of a position relative to a predetermined surface in at least
one inch increments.

A metering head according to claim 1, wherein:

a. the predetermined axis is substantially perpendicular with respect to a

horizontal plane defined by a sea floor.



11.

12.

13.

9. A netering head according to claim1, wherein: a.
the position feedback sensor is capable of producing a

w@oemusno f eedback signal indicative of a posPCT/UR2004/008465

relative to a predetermned surface in at |east one

inch increments. 10. A net-&4 ng head according to

claiml1l, wherein: a. the predetermned axis is

substantial ly perpendicular with respect to a

hori zontal plane defined by a sea floor. WO

2004/ 085960 PCT/ US2004/ 008465 -8 11. A netering head
deBstaingdead agqoxding to cleieheviereis: t he conmuni cati ons
interface transnmts data via a telenmetry |ink di sposed

iant er rtkelicatenirheationsTinteifagt iramemitsndsn fvdg e sbanery link disposed
vessel . 12. A netering head according to claim12,

wher eiifiterrBedihth €hd @In@ABIIEAMidnk Meedficedindla8Rsdelone of (i)
a metal wire and (ii) a fiber optic cable. 13. A

fA GrtteRinG Healp h&ow{;%goaaﬁﬁpi@xme%mcont rol system

conprising: a. a subsea nmet’er | ng head, conprl sing: .

dosi i1 %en’ce@sﬁé%ﬁgﬁw a1 B0t O L& PR TH S (p Bfpromiegable

bogy g oper atively connected to a wnch flexible
¢abfEblegahlespscy dsploymrpronEabibatR. SERPBFigper at i vel y
in communication with the position wheel and capable
of pr adubssagneteyieshaad oronfipeisitigack signal in  proportion
to a sensed position of the winch flexible cable with
respedt tebadpredeterm ned axis; and
Ii. a position sensor, comprising:
(1) a position wheel contained at least partially within the body and
operatively connected to a winch flexible cable; and
(2) a position feedback sensor operatively in communication with the
position wheel and capable of producing a position feedback signal in
proportion to a sensed position of the winch flexible cable with respect
to a predetermined axis; and

iii. a communications interface, operatively in communication with the

position feedback sensor and capable of transmitiing the position

feedback signal,
b. a controllable winch operatively connected to the winch flexible cable; and
c. a controller operatively in communication with the controllable winch and the

communications interface, the controller capable of controlling the

controllable winch in response to a received position feedback sensor signal.



iii. a conmunications interface, operatively in
communi cation with the position feedback sensor and

w@e apals®eof transmtting the position feedbacRCEHU§IWAI/N08465
b. a controllable w nch opgratively connected to the
wi nch flexible cable; and“€.” a control |l er operatively
i n communication with the controllable winch and the
comuni cations interface, the controller capable of

14, FERLERle B shbes 4B RL RS WePELaeL R R GAMR 1S vheron:
2004/ 085960 | - : j
ke R TR LT
13, wherein: a. the controller is at |east one of (i)
a per speradlizedapitadler. (ii) a laptop, and (iii) a
speci alized controller. 15. A netering head for use in
15. & sefesiag head folr nseincpeibedal winclireappratisnngmprsinga body

having: i. a position wheel contained at |east
Rar ti aldoywatilbn the body, the position wheel
oper at i ve?iy connected to a winch flexible cable; and
ii. a:load t 0 [ t : - al:
w ih i £ e Bageny Ao o RiREe of e ARbiIRl Wil e body, the
connected to.a load. flexible cable; b. a position..
foedback SRR ksl PRERGEAY cEHER 1 v R R B Sl pd
wheel , the position feedback sensor capabl e of
produék ng @ lgpdstompenior eaiined akslegriarartially withipothe ibgdys e load
a sensed position of the winch flexible cable with
respect tocamegpedetraivelynaumnectedto alodd dlexible cable;
communi cations interface, operatively in comrunication

Bl th bheospsi febdback fsepdbasdergRrRBOEorREled apad position wheel, the
transmtting the position feedback signal to a

position feedback sensor capable of producing a position feedback signal in
proportion to a sensed position of the winch flexible cable with respect to a
predetermined axis; and
c. a communications interface, operatively in communication with the position
feedback sensor and capable of transmitting the position feedback signal to a
receiver.
16. A metering head according to claim 15 further comprising:
a. a telemetry link operatively disposed intermediate the communications
interface and the recetver.
17. A method of controlling a controllable winch deployed on a vessel for a control
system comprising a metering head comprising a body having a position sensor, the position
sensor comprising a position wheel contained at least partially within the body and
operatively connected to a winch flexible cable, and a position feedback sensor operatively in

communication with the position wheel and capable of producing a position feedback signal



receiver. 16. A netering head according to claim 15
further conprising: a. a telenetry |ink operatively

waele@poswa i nt er medi ate the conmuni cations i nt PE€T/ESM04/008465
and the receiver. 17. A nmethod of controlling a
control | abl e wi nch deployeéoon a vessel for a contro
system conprising a netering head conprising a body
having a position sensor, the position sensor

- | S 4t ] wheel cont ai ned, at | t . .
in prof AT 1P 1B RSibY B8 D8y R0 SRS 18 Py B iminettaptis = toad
o a w.nch flexibl.e cable, and a position feedback
comnceled, (Bplici 65, BFYAT: WHLGh GO Per PRRFAT DT omEged fofhe load
. .Wheel and capabl e of producing a position feedback
flexiblgjcghisl 2 2COMMDESBEONPATEUBX0ONERDBAB5I- communication with the
proportion to a sensed position of the body with
position efspdimtk tsensor panddedpablei o€ draastiviiting tho pdsidonnfeedtack signal to a
contained at least partially within the body and

receivef B¢ alethod pnpeigimect ed to the load flexible cable; and
a communi cations interface operatively in

ormuni ¢ . i .
L o VAR
0 a ecei ver, the nmethqd conprisjing: .a. taching a ..
\tkﬁ nch af‘?%&l% e gggqnggﬁbeag o r%’lnpié&%é“ r?gﬁlel v gt&? position

on a vessel; b. attaching the nmetering head to the

wi nch ¥¥hegki bl e cabl e using the position wheel; c.
attaching the netering head to a | oad using a | oad

fl exi litechindihe ogteriag hoal (o a joainedtgd loml fllvebleomblle operatively
connector; d. producing, by the position feedback
sensokomiecpdsb tedad eagibask signal in proportion to a
sensed position of the body with respect to the

B e pRIdH RS by e Sosfion! FRASIA! {08, aBoRBH ‘ReéiBack signal in

f eedback si gha recei ver;

proportion to a sensed position of the body with respect to the predetermined

axis;
€. transmitting the position feedback signal to the receiver;
f. receiving the sensed position feedback signal at the receiver; and
g. controlling the controllable winch in a predetermined manner in response to

the received sensed position feedback signal.
18. A method according to claim 17 wherein:
a. the receiver is a controller; and
b. the c;)ntroller uses a feedback loop from the metering head to the controllable
winch to control the controllable winch.
19. A method according to claim 18 wherein:
a. the controller is a at least one of (i) a personal computer, (ii) a laptop, and (iii)

a specialized controller.



20.

21.

f. receiving the sensed position feedback signal at

the receiver; and g. controlling the controll able
WoRaisioo a predeterm ned manner in response tPRCT/URM04/008465

recei ved sensed position feedback signal. 18. A nethod

according to claim17 wheréln: a. the receiver is a

controller; and b. the controller uses a feedback | oop

fromthe nmetering head to the controllable w nch to

control the controllable winch. 19. A nethod according

to claim 18 wherejn: .a. .the controller is a at |east

ghiediod@cgording do §J&H’éll T iyrthet compSig 4 | apt op, and

(ii1) a specialized controller. WO 2004/ 085960

RCT/ Us2golutiog 84égance 1) baigveen teedndigllacanst i mestemngheadmsing a

17, further conprising: a. calculating a distance D

bet wegBmillg of DI feld eN, andrdih 8 iR tiRhidhg ofpasitits k@edand N is a
formula of D= 7c S =N, wherein b is a dianmeter of

posi ti g e&hs Qéhg?d\h%%eal)&s@#%%%%;. turns sensed by

the position sens according to claim

7, further conprising: correcting a cal cul ated
%W&W&‘é@%‘@ﬁ%% 1r{1ﬁ2, @%‘h’?‘i’%ﬂr’i‘@}'ﬁ%d the metering
head for wire stretch by at |east one of (i) manually )
By usicREedng & galcrlatrl digtange Bk befyoem the copEplier jand the ‘metering
automatically by the controller.

head for wire stretch by at least one of (i) manually by using a predetermined

look-up table and (ii) automatically by the controller.



