
WO 2004/085960 PCT/US2004/008465  WIRELIKE SUBSEA
METERING HEAD AND METHOD OF USE  FIELD OF THE 11\\T
VEENTION [0001] The present invention relates to tools
for subsea measurement. More  specifically, the
present invention relates to a tool for measuring a
position of a tool subsea.  BACKGROUND OF THE
INVENTION [0002] Precise measurement of positioning of
loads, e.g. tools, deployed subsea is  important to
numerous subsea operations. For example, position of
tools relative to a  predetermined surface, e.g. a
well, must be known and the distance of the tool to
that surface  controlled, irrespective of sea motion
and vessel motion. [0003] The metering head allows
accurate placement of tools in the well bore for
perforating, sleeve shifting, cementing and logging
operations. The metering head in  conjunction with a
controllable winch allows accurate 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 communications interface. The position
feedback sensor is operatively  in communication with
the position wheel and is further capable of producing
a position  feedback signal in proportion to a sensed
position of the body with respect to a predetermined
axis. [0006] The scope of protection is not limited by
the summary of an exemplary  embodiment set out above,
but is only limited by the claims. BRIEF DESCRIPTION
OF THE DRAWINGS [0007] These and other features,
aspects, and advantages of the present invention will
become more fully apparent from the following
description, appended claims, and  accompanying
drawings in which: [0008] Fig.1 is a schematic of an
exemplary system; [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. WO
2004/085960 PCT/US2004/008465  -3 [0013] Controller
104 is capable of controlling controllable winch 102
in response to  a position feedback sensor signal
received from subsea metering head 10 via
communications  interface 40 (Fig. 2), e.g. via
telemetry link 16. Controller 104 may be a general
purpose  personal computer, a laptop computer, a
specialized controller, or the like. [0014] Referring
now to Fig. 2, metering head 10 for use in deploying
load 50 (Fig.  1) suspended from winch flexible cable
12 (Fig. 1) comprises body 15, position sensor 20,
and communications interface 40. [0015] Body- 15
further comprises a material capable of deployment
subsea, e.g.  stainless steel, epoxy coated steel, and
the like. In a preferred embodiment, body 15 is self-
contained and capable of deployment to 10,000 feet of
sea water ("fsw"). [0016] Position sensor 20 comprises
position wheel 24 contained at least partially  within
body 15 and operatively connected to winch flexible
cable 12. Position wheel 24 is  operatively in
communication with position feedback sensor 22.
Position 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.
WO 2004/085960 PCT/US2004/008465  -4 [0019] In a
preferred embodiment, position feedback sensor 22
further comprises an  encoder (not shown in the
figures) for producing the position feedback signal
where the  encoder is in communication with
communications interface 40. [0020] In a preferred
embodiment, position feedback sensor 22 is capable of
producing a position feedback signal indicative of
position to at least one inch. Further, in a
preferred embodiment, the predetermined axis is
substantially perpendicular with respect to a
horizontal plane defined by sea floor 110 (Fig. 1).
[0021] In a preferred embodiment, communications
interface 40 transmits and  receives the sensed
feedback position via telemetry link 16 disposed
intermediate  communications interface 40 and vessel
105 (Fig. 1) located above metering head 10.
Telemetry link 16 may be a metal wire, fiber optic
cable, and the like. In certain  embodiments, winch
flexible cable 12 may be used as telemetry link 16.
[0022] In the operation of an exemplary embodiment,
referring now to Fig. 3 and  Fig. 1, controllable
winch 102 is 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, e.g.
of position wheel 24. Measured rotation WO 2004/085960
PCT/US2004/008465  -5 may then be converted into a
signal which can be used by controller 104 on vessel
105, e.g. a  distance D may be calculated as D=71  6 N
where 6 is a diameter of position wheel 24 and N is a
count of turns encountered. If required, distance D
may be corrected manually for wire stretch such as by
using a  predetermined look-up table, automatically by
controller 104, or a combination thereof. [0024] At
steps 208-210, the sensed position feedback signal is
transmitted to and  received by controller 104, via
communications interface 40, from position feedback
sensor  22, such as via telemetry link 16. [0025] At
step 212, controller 104 controls controllable winch
102 in a predetermined  manner in response to the
received sensed position feedback signal. In an
embodiment,  controller 104 may use a feedback loop
(not shown in the figures) from metering head 10 to
controllable winch 102 to control controllable winch
102. [00261 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. WO 2004/085960
PCT/US2004/008465  -6- CLAIMS What is claimed is: 1. A
metering head for use in deploying a load subsea, the
load suspended from a load  flexible cable, the
metering head comprising: a. a body; b. a position
sensor, comprising: i. a position wheel contained at
least partially within the body and  operatively
connected to a winch flexible cable, and ii. 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; 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. WO 2004/085960 PCT/US2004/008465  -7
5. A metering head according to claim 1, wherein: a.
the position sensor further comprises an encoder for
encoding the position  feedback signal, the encoder
being in communication with the position  feedback
sensor and the communications interface. 6. A metering
head according to claim 1, wherein: a. the winch
flexible cable is operatively connected to a
controllable winch  located on a vessel. 7. A metering
head according to claim 1, wherein: 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.  8. 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. 



9. 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. 10. 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. WO
2004/085960 PCT/US2004/008465  -8 11. A metering head
according to claim 1, wherein: a. the communications
interface transmits data via a telemetry link disposed
intermediate the communications interface and a
vessel. 12. A metering head according to claim 12,
wherein: a. the telemetry link is at least one of (i)
a metal wire and (ii) a fiber optic cable.  13. A
flexible cable subsea deployment control system,
comprising: a. a subsea metering head, comprising:  i.
a body; 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 transmitting 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. WO
2004/085960 PCT/US2004/008465  -9 14. A flexible cable
subsea deployment control system according to claim
13, wherein: a. the controller is at least one of (i)
a personal computer, (ii) a laptop, and (iii) a
specialized controller. 15. A metering head for use in
a subsea wireline operation, comprising:  a. a body
having: i. a position wheel contained at least
partially within the body, the  position wheel
operatively connected to a winch flexible cable; and
ii. a load connector contained at least partially
within the body, the load  connector operatively
connected to a load flexible cable; b. a position
feedback sensor, operatively connected to the position
wheel, the  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 receiver. 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 WO 2004/085960 PCT/US2004/008465 - in
proportion to a sensed position of the body with
respect to a predetermined axis; a load connector
contained at least partially within the body and
operatively connected to the load  flexible cable; and
a communications interface operatively in
communication with the  position feedback sensor and
capable of transmitting the position feedback signal
to a  receiver, the method comprising: a. attaching a
winch flexible cable to a controllable winch located
on a vessel; b. attaching the metering head to the
winch flexible cable using the position  wheel; c.
attaching the metering head to a load using a load
flexible cable operatively  connected to the load
connector; d. producing, by the position feedback
sensor, a position feedback signal in  proportion to a
sensed position of the body with respect to the
predetermined  axis; e. 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 controller 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. WO 2004/085960
PCT/US2004/008465  -11 20. A method according to claim
17, further comprising: a. calculating a distance D
between the controller and the metering head using a
formula of D = 7c S =N, wherein b is a diameter of
position wheel and N is a  count of turns sensed by
the position sensor. 21. A method according to claim
17, further comprising: a. correcting a calculated
distance D between the controller and the metering
head for wire stretch by at least one of (i) manually
by using a predetermined  look-up table and (ii)
automatically by the controller. 


