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(57) The fluid production data acquisition method
comprises :
- lowering a distributed optic fiber sensor in a well (12);
- acquiring distributed temperature sensing data and
distributed acoustic sensing data via the distributed optic
fiber sensor.

Lowering of the distributed optic fiber sensor com-
prisesdeployinga slickline (40) containing thedistributed
optic fiber sensor in at least a producing zone (24A to
24D) of the well (12) to acquire the distributed tempera-
ture sensing data and distributed acoustic sensing data,
and lifting back the slickline (40) after acquiring the dis-
tributed temperature sensing data anddistributed acous-
tic sensing data.
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Description

[0001] The present invention concerns a fluid produc-
tion data acquisition method in a well, comprising:

- lowering a distributed optic fiber sensor in a well ;
- acquiring distributed temperature sensing data and

distributed acoustic sensing data via the distributed
optic fiber sensor.

[0002] Themethod is in particular intended to carry out
well production logging to determine production informa-
tion in a fluid production well, such as an oil and/or gas
producing well.
[0003] Fluidproduction inawell canarise fromdifferent
production zones, located at various depths along the
length of the well.
[0004] Well production logging is in particular carried
out to determine an allocation of fluid production among
the different production zones. Knowing this allocation is
an asset in monitoring and optimizing fluid production of
the well. More generally, there is a requirement for well
production data to improve reservoir performance mod-
els and operations.
[0005] Well productiondata isgenerally acquiredusing
production logging tools (PLT tools) carried by a tool
string attached at the bottom of a reinforced electrical
cable.
[0006] These tools have been used for over fifty years
and comprise a mechanical spinner which rotates with
wellbore fluids passing the spinner blades. The fluid flow
velocity is calculated from the rotation speed. Addition-
ally, pressure and temperature measurements are pro-
vided within the tools.
[0007] A limitation of the PLT tools is that under high
flow rates well flowing conditions the tool can be lifted by
the flow, causing compression and damage to the cable
which is used to deploy the tool down the well. In worst
case, the lifting issue can cause knotting the cable,
blocking the well and requiring fishing operations to
remove the tool.
[0008] In addition, traditional methods based on a
spinner may lead to imprecise and even sometimes
flawed results if the spinner is clogged by residues such
as particles and oily residues arising from the reservoir.
[0009] In order to try to alleviate this problem,
SPE‑205435-MS discloses a well production data acqui-
sition method, in which a PLT tool is lowered in a well
using a wireline with built-in optic fibers.
[0010] The acquisition method comprises two phases.
In a first phase, a regular production loggingacquisition is
carried out with the PLT tool while the electrical lines of
the cable are connected to a surface wireline acquisition
system.This phaseallows for the execution of a standard
production logging program.
[0011] Ina secondphase, the tool stringcomprising the
PLT tool is lowered all the way down to the bottom of the
well, and the optical lines are connected to distributed

temperature sensing (DTS) and distributed acoustic sen-
sing (DAS) boxes to acquire DTS and DAS data. The
acquired DTS and DAS data are used into a machine
learning software to match the measured PLT data.
[0012] Such a method is not entirely satisfactory. It
requires an electrical cable wireline which is moreover
equipped with a optic fiber. The manufacturing and op-
eration costs of such a wireline are high. Very specific
equipment is required to ensure appropriate sealing
around the cable at the wellhead.
[0013] Moreover, the data processing is complex and
may lead to uncertain results. A traditional PLT interven-
tion must be carried out to obtain a good correlation,
which is time consuming and expensive.
[0014] One aim of the invention is thus to provide a
simpler and cheaper to operate acquisition method to
collect well production data, the collected data allowing a
simpler data processing to obtain valuable production
information.
[0015] To this aim, the subjectmatter of the invention is
a fluid production data acquisition method of the above-
mentioned type, characterized in that lowering of the
distributedoptic fiber sensor comprisesdeployingaslick-
line containing the distributed optic fiber sensor in at least
a producing zone of the well to acquire the distributed
temperature sensing data and distributed acoustic sen-
sing data, and lifting back the slickline after acquiring the
distributed temperature sensing data and distributed
acoustic sensing data.
[0016] The method according to the invention may
comprise one or more of the following feature(s), taken
solely, or according to any technical feasible combina-
tion:

- the well comprises a sump below the or each produ-
cing zone, the slickline being lowered at least to the
sump ;

- deploying the slickline comprises jointly deploying a
tool string carried by a lower end of the slickline, the
tool string being without a mobile flow measuring
device, in particular without a spinner, the tool string
being lowered in the sump ;

- the tool string comprises a pressure sensor and/or a
temperature sensor, the method comprising acquir-
ing pressure data with the pressure sensor and/or
temperature data with the temperature sensor while
lowering the tool string to the sump ;

- lowering the tool string in the sump comprises main-
taining the tool string above the hold-up depth, the
tool string hanging from the lower end of the slickline
while acquiring distributed temperature sensingdata
and distributed acoustic sensing data ;

- the well comprises a completion comprising flow
control devices, acquiring the distributed tempera-
ture sensing data and distributed acoustic sensing
data including controlling the flow control devices to
place the well in a well shut-in configuration and
carrying out a first distributed temperature sensing
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data and distributed acoustic sensing data acquisi-
tion, then controlling the flowcontrol devices to place
the well in a first production configuration at a first
fluid production flow rate, and carrying out a distrib-
uted temperature sensing data and distributed
acoustic sensing data acquisition ;

- it comprises, after carryingout theseconddistributed
temperature sensing data and distributed acoustic
sensing data acquisition, controlling the flow control
devices to place the well in a second production
configuration at a second fluid production flow rate
greater than the first fluid production flow rate in the
first production configuration, and carryingout a third
distributed temperature sensing data and distributed
acoustic sensing data acquisition ;

- it comprises, after acquiring the distributed tempera-
ture sensing data and distributed acoustic sensing
data, determining at least one of a position of a fluid
producing zone in the well, a fluid production flow
rate of the fluid producing zone or/and a fluid com-
position of the fluid produced at the fluid production
zone using the distributed temperature sensing data
and/or the distributed acoustic sensing data ac-
quired with the distributed optic fiber sensor and
using a thermal model simulator taking into account
well characterization data, including at least one of
well schematic and trajectory, ground thermal profile,
thermophysical rock properties and/or reservoir and
fluid data ;

- it comprises carrying out successive thermal simula-
tions of simulated temperature profiles with the ther-
mal model simulator to fit a simulated temperature
profilewith ameasured temperature profile obtained
from distributed temperature sensing data, by vary-
ing adjustable parameters of the thermal simulation
including at least one of positions of production
zones, type of production at each production zone,
fluid production flow rate at each production zone,
fluid phase composition at each production zone,
and determining production information using the
values of the adjustable parameters obtained when
the simulated temperature profile fits the measured
temperature profile ;

- it comprises using the distributed acoustic sensing
data to determine a position of a fluid producing
zone, the thermal model simulator using the deter-
mined position of a fluid producing zone to carry out
the successive thermal simulations ;

- it comprises using the distributed acoustic sensing
data to determine aproduction type at the production
zone, the production type being for example a pro-
duction througha control valve, a production through
a perforation, an open hole production of the reser-
voir, the thermal model simulator using the deter-
mined production type at the production zone to
carry out the successive thermal simulations ;

- the determining production data is carried out with-
out using acquired production logging tool data ac-

quired with a production logging tool comprising a
mobile flow measuring device, in particular a spin-
ner ;

- the slickline has an outer tube having a smooth sur-
face, and an inner protection tube containing the
distributed optic fiber sensor;

- theouter tubeand the innerprotection tubedelimit an
intermediate annular space containing at least a
reinforcing layer.

[0017] The invention also concerns a fluid production
data acquisition system in a well comprising:

- a distributed optic fiber sensor configured to be in-
troduced in the well ;

- an optical acquisition device configured to acquiring
distributed temperature sensing data and distributed
acoustic sensing data via the distributed optic fiber
sensor ;

characterized by a slickline containing the distributed
optic fiber sensor and a deploying system configured
to deploy the slickline in at least a producing zone of
the well to acquire the distributed temperature sensing
data and distributed acoustic sensing data, and to lift
back the slickline after acquiring the distributed tempera-
ture sensing data and distributed acoustic sensing data.
[0018] The invention will be better understood, based
on the following description, given purely as an example,
and made in reference to the appended drawings, in
which:

- figure 1 is a schematic view of a well equipped with a
productiondataacquisitionsystem tocarryout a fluid
production data acquisition method according to the
invention;

- figure 2 is a side view and cross sectional view of a
slickline used to carry out the method according to
the invention;

- figure 3 is a schematic flowchart of successive
phases of a data acquisition step of the method
according to the invention;

- figure4 isa schematic viewof simulated temperature
profiles of fluid temperature versus depth in a well
producing various types of fluids from a given pro-
duction zone at a given flow rate, produced by a
thermal model simulator used in themethod accord-
ing to the invention ;

- figure 5 is a view of (a) measured temperature pro-
files obtained from distributed temperature sensing
data acquired while the well is not producing, while
the well is producing at a first flow rate and at a
second flow rate, in comparison with a simulated
temperature profile obtained from the thermal model
simulator by fitting to the measured temperature
profile, (b) related distributed acoustic data used to
determine the location of production zones in the
well, and (c) allocation information obtained from
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fitting the simulated temperature profile with the
measured temperature profile;

- figure 6 is a schematic flowchart of a fluid production
data acquisition method according to the invention.

[0019] A fluid production data acquisition method ac-
cording to the invention is carried out with a data acquisi-
tion system 10 shown schematically in figure 1.
[0020] The fluid production data is acquired in awell 12
of a fluid production installation 14. The fluid production
installation 14 is here located onshore, with the well 12
emerging in the atmosphere at the surface of the ground
16.
[0021] In a variant (not shown), the fluid production
installation 14 is located offshore, the well 12 emerging
from the ground 16 at the bottom of a body of water and
being connected to a surface installation 19 via fluid
transportation pipes (often referred to as "risers").
[0022] The well 12 extends between a reservoir 18
located in the ground 16, to a surface installation 19. In
the example of figure 1, the well 12 is schematically
represented as vertical. In variants (not shown), the well
12 comprise inclined sections, and/or horizontal sec-
tions, and/or several branches.
[0023] The well 12 delimits a borehole 20 bored in the
ground16between the reservoir 18and thesurfaceof the
ground 16.
[0024] Thewell 12 comprises at least a casing 22 lining
at least the upper part of the borehole 20 and a comple-
tion comprising a production tubing 24 and flow control
devices 26 configured to operate the well 12 between a
well shut-in configuration, in which fluid production from
the reservoir 18 to the surface is stopped, and several
production configurations, at various fluidproduction flow
rates and/or from selectively one or several production
zones 24A to 24D.
[0025] In the example of figure 1, the production tubing
24 emerges at a lower end located above several staged
production zones 24A to 24D in fluid communication with
the reservoir 18.
[0026] The production zones 24A to 24B are for ex-
ample communicating with the borehole 20 through per-
forations in the casing 22 and/or through direct open hole
communication, in the absence of casing 22.
[0027] The well 12 extends down to a sump 27 located
below the production zones 24A to 24D, with no fluid
production occurring in the sump 27.
[0028] Thesump27hasahold-updepth 28 ("HUD"), at
which point, a tool inserted into the well 12 cannot be
further lowered.
[0029] The surface installation 19 of the well 12 com-
prises a wellhead 30, equipped with a sealing interface
(not shown), for example a blowout preventer, which
allows the introduction of an intervention line in the well
12 while preserving sealing around the intervention line.
[0030] In the onshore installation 14 represented in
figure 1, the wellhead 30 is located at the surface. In
an offshore installation, the wellhead 30 is located at the

bottom of the body of water or in a surface installation 19.
The wellhead is also connected to a produced fluid
collector or/and to a fluid processing installation.
[0031] The data acquisition system 10 comprises a
slickline 40, equippedwith a distributed optic fiber sensor
(DFOS) 42 (shown in figure 2), a tool string 44, advanta-
geously attached to a bottom end of the slickline 40 (see
figure1), andadeploying system46, to allowdeployment
of the slickline 40 carrying the tool string 44 in thewell 12,
down to the sump27, and the retrieving of the slickline 40
out of the well 12.
[0032] The data acquisition system 10 further com-
prises a surface optical acquisition device 47, connected
to thedistributedoptic fiber sensor 42of the slickline 40. It
also comprises a distributed temperature sensing (DTS)
data and a distributed acoustic sensing (DAS) data ana-
lyzer 48 to receive data from the distributed optic fiber
sensor 42 and process the data to determine fluid pro-
duction information, for example allocation of fluid pro-
ductionamong thedifferentproductionzones24A to24B.
[0033] An example of slickline 40 is shown in figure 2.
The slickline 40 comprises an outer metal tube 50, an
inner protection tube 52 containing the distributed optic
fiber sensor42, and in this example, a reinforcing layer 54
and an intermediate sheath 56 positioned between the
outer tube 50 and the inner tube 52.
[0034] The slickline 40 further advantageously com-
prises an inner gel layer 58 in which the distributed optic
fiber sensor 42 is embedded.
[0035] The outer tube 50 has an external smooth sur-
face 60 along its whole length. The smooth surface 60
facilitates the tight insertion of the slickline 40 in the well
12 through the wellhead 30.
[0036] The outer diameter of the outer tube 50 is gen-
erally greater than 2 mm, and is comprised for example
between 2 mm and 10 mm, preferably from 3 mm to 7
mm.
[0037] The inner tube52 tightly confines thedistributed
optic fiber sensor 42 at the center of the slickline 40. It is
generally made of metal. It defines an inner space in
which the distributed optic fiber sensor 42 and advanta-
geously the gel layer 58 are tightly contained.
[0038] It also defines an outer intermediate annular
space with the outer tube 50, containing the reinforcing
layer 54 andadvantageously the intermediate sheath 56.
[0039] The reinforcing layer 54 comprises a plurality of
reinforcing wires 64 preferably made of metal. The re-
inforcing layer 54 increases the tensile resistance of the
slickline 40 to allow its introduction and removal, even at
well depths greater than 5500 m.
[0040] The intermediate sheath 56, when present,
tightens the reinforcing layer 54 and maintains its struc-
ture. It is for example made of a metal tube.
[0041] The distributed optic fiber sensor 42 comprises
at least a single mode optic fiber and/or at least a multi-
modeoptic fiber. In theexampleof figure2, thedistributed
optic fiber sensor 42 comprises at least a multi-mode
optic fiber 66A to collect distributed temperature sensing
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(DTS) data at successive positions along the well 12 and
at least a singlemode optic fiber 66B to collect distributed
acoustic sensor (DAS) data at successive positions
along the well 12.
[0042] The optic fibers 66A, 66B preferably extend
along substantially the whole length of the slickline 40.
When connected to the acquisition device 47, the optic
fiber 66A is configured tomeasure data representative of
temperature at successive positions along the length of
the optic fiber 66A, for example every 1m. The optic fiber
66B is configured to measure data representative of
acoustic noise at successive positions along the length
of the optic fiber 66B, for example every 2.5 m.
[0043] The tool string 44 is carried at the bottom end of
the slickline 40. It generally comprises a weighing body
70 to generate tension on the slickline 40 when the
slickline 40 is deployed in the well 12. It optionally com-
prises rollers 72 to ease the movement of the tool string
44 within the well, in particular in inclined or horizontal
sections.
[0044] The tool string 44 advantageously comprises a
pressure sensor 74A and a temperature sensor 74B to
measure respectively the local pressureand temperature
of the fluid within the well 12. It is however without a flow
measuring device, in particular without a flow measuring
device having a mobile probe, in particular a spinner.
[0045] The deploying system 46 for example com-
prises a winch and a controller to control the lowering
of the slickline 40 and of the tool string 44 in the well 12
down to the sump27and the lifting backof the slickline40
and the tool string 44 up to the surface installation 19.
[0046] The optical acquisition device 47 comprises at
least a laser source configured to inject a light wave in
each of the optic fibers 66A, 66B and an analyzer, con-
figured to measure back scattered light resulting from a
reflection of the injected light wave at various positions
along the optic fibers 66A, 66B to generate distributed
temperature sensing data from the fiber 66A, and dis-
tributed acoustic sensing data from the optic fiber 66B.
[0047] The distributing temperature sensing data and
distributed acoustic sensing data analyzer 48 for exam-
ple comprises at least a processor 80 and a memory 82
containing software modules to be executed by the pro-
cessor 80. In a variant, the analyzer 48 comprises a field
programmable gate array or an application specific in-
tegrated circuit configured to carry out the functionalities
of the modules which will be described below.
[0048] In the example of figure 1, the analyzer 48 is
represented in the vicinity of the well 12 in the fluid
production installation 14. In a variant, the analyzer 48
is located remote from the fluid production installation 14
and connected to the optical acquisition device 47 via a
data transmission network.
[0049] The analyzer 48 comprises at least a tempera-
ture profile determining module 84, configured to obtain
at each measurement time, a temperature profile along
depth of fluid contained in the well 12 from distributed
temperature sensor data collected by the optical acquisi-

tion device 47.
[0050] The analyzer 48 also comprises a distributed
acoustic sensing data analyzingmodule 86, to determine
an acoustic emission profile as a function of depth and
optionally frequency, in order to determine positions of
fluid production regions within the well 12 and advanta-
geously a type of production (direct from a formation,
from a valve, from a perforation etc.) from the distributed
acoustic sensing data.
[0051] The analyzer 48 further comprises a thermal
modeling simulator 88, configured to fit the temperature
profiledeterminedby the temperatureprofile determining
module 84 to a simulated temperature profile calculated
fromadjustable productionparameters including produc-
tions zones locations, produced fluid composition and
flow rates at each production zone, and from well char-
acterization data, such as well schematic and trajectory,
ground thermal profile, thermophysical rock properties
and reservoir and fluid parameters, to provide a fluid
production allocation among the production zones 24A
to 24B of the well 12.
[0052] Afluid productiondataacquisitionmethod in the
well 12, using the data acquisition system 10, will be now
described.
[0053] In reference to figures 1 and 6, the method first
comprises a step 100 of lowering the slickline 40 contain-
ing the distributed optic fiber sensor 42 and jointly the tool
string44carriedat thebottomof theslickline40 in thewell
12.
[0054] The slickline 40 is lowered at least down to the
sump27, to place the tool string 44 in the sump27, above
the hold-up depth 28.
[0055] The tool string44 thushangsat thebottomof the
slickline 40, to apply a tension thereon. The slickline 40
extends longitudinally and linearly in the well 12, down
the production tubing 24 and then, out of the production
tubing 24 along the fluid production zones 24A to 24D.
[0056] The tool string 44 is immersed in the sump 27.
The tool string 44 is thus out of the upward produced fluid
flow generated by the production zones 24A to 24D.
[0057] On the contrary, the slickline 40 offers minimal
resistance to flow and thus higher flow rates of well
production can be achieved during the data acquisition,
without the risk of lifting the slickline 40.
[0058] After the slickline 40 containing the distributed
optic fiber sensor 42hasbeen lowered, a step102of data
acquisition is carried out.
[0059] At each measurement time (for example at a
frequency comprised between 5 to 10kHz), the acquisi-
tion device 47 acquires distributed temperature sensing
data and distributed acoustic sensing data obtained from
the optic fibers 66A, 66B of the distributed optic fiber
sensor 42 at various positions along the well 12.
[0060] Generally, data points can be obtained at suc-
cessive depths with a resolution between 2 m and 4 m.
[0061] An example of measurement acquisition
scheme is shown in figure 3. In this scheme, the flow
control devices 26 of the well 12 are first controlled to

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 575 177 A1 10

place the well 12 in a well shut-in a position, to acquire
baseline data without fluid production in a phase 104
which can last for example between thirty minutes and
two hours.
[0062] Then, during phase 106, the flow control de-
vices26of thewell 12are controlled toplace thewell 12 in
a first production configuration at a first flow rate. A data
acquisition phase 108 during the stabilization of the fluid
production flow rate is carried out for a plurality of hours,
for example from twohours to fivehoursand thenanother
data acquisition phase 110 is carried out during a thermal
equilibrium phase ranging from two hours to four hours,
phase 110 being the main acquisition phase.
[0063] At phase 112, the flow control devices 26 are
again controlled to increase the production flow rate from
the first production flow rate to a second production flow
rate greater than the first production flow rate.
[0064] Just as before, a data acquisition is carried out
during a phase 114 of stabilization of the flow, which
ranges from thirty minutes to three hours and then an-
other data acquisition is carried out through a phase 116
of thermal equilibrium ranging from two hours to four
hours.
[0065] The flow control devices 26 are operated again
in phase 118 to pass again the well in the well shut-in
configuration.
[0066] In reference to figure 6, at step 120, themethod
comprises lifting back the slickline 40 carrying the tool
string 44 out of the well 12 to remove it from the borehole
20. Thus, the fluid production is not affected by the
presence of the slickline 40.
[0067] During the whole acquisition step 102, the or
each laser of the optical acquisition device 47 continu-
ously injects light pulses within the optic fibers 66A, 66B,
and the analyzer of the optical acquisition device 47
continuously measures backscattered light resulting
from backscattering at various lengths along the optic
fibers 66A, 66B. Measured backscattered light forms
distributed temperature sensing data and distributed
acoustic sensing data.
[0068] The analyzer 48 collects and stores distributed
temperature sensing data and distributed acoustic sen-
sing data obtained from the optical acquisition device 47
during the acquisition step 102.
[0069] At step 122, data analysis is carried out by the
analyzer 48.The temperatureprofiledeterminingmodule
84 gathers distributed temperature sensing data ob-
tained at each measurement time during the acquisition
step 102 and calculates, for each measurement time, a
fluid temperature versus depth curve along at least the
production zones 24A to 24D.
[0070] Figure 5 shows for example a first temperature
profile 124 of temperature T versus depth D obtained
from data acquired when the well 12 is in a well shut-in
configuration, a second temperature profile 126 obtained
fromdata acquiredwhen thewell 12 is producing at a first
flow rate, and a third temperature profile 128 obtained
from data acquired when the well 12 is producing at a

second flow rate.
[0071] At step 130, the distributed acoustic sensing
data analyzing module 86 calculates an acoustic emis-
sionprofile relating the intensity of themeasuredacoustic
data as a function of depth D and advantageously fre-
quency F, as depicted in the distribution plot 132 visible in
figure 5.
[0072] If the intensity of the measured acoustic data is
beyond a predefined threshold at a particular depth inter-
val, the analyzing module 86 identifies a position of a
potential production zone 24A to 24D in which fluid from
the reservoir 18 enters the borehole 20 of the well 12.
[0073] Optionally, the analyzing module 86 analyzes
the acoustic signal intensity as a function of frequency at
the potential production zone 24A to 24D to determine a
production type at the potential production zone 24A to
24D.
[0074] The production type is for example a production
through a control valve, a production through a perfora-
tion, an openhole production from the reservoir 18,with a
type of formation ranging for example from channels,
fractures, large pores or tight formation.
[0075] The classification among different production
types is for example done by the analyzing module 86
using a frequency atmaximumacoustic intensity or using
a frequency range around a maximum acoustic intensity
of the measured acoustic emission profile.
[0076] At step 134, the thermal model simulator 88
carries out successive thermal simulations of simulated
temperature versus depth curves to fit a simulated tem-
perature profile with each of the measured temperature
profiles 124, 126, 128 obtained fromdistributed tempera-
ture sensing data, varying adjustable parameters of the
thermal simulation until a convergence is obtained.
[0077] The convergence is for example obtainedwhen
a difference between the simulated temperature profile
130 and the measured temperature profile 128 is less
than a predefined threshold, for example less than 20%.
[0078] The adjustable parameters include at least one
parameter among positions of production zones 24A to
24D, production type at each production zone 24A to
24D, fluid production flow rate at each production zone
24A to 24D, fluid phase composition at each production
zone 24A to 24D. The thermal simulations also use well
characterization data, including at least one of well sche-
matic and trajectory, ground thermal profile, thermophy-
sical rock properties and reservoir and fluid data.
[0079] As mentioned above, the positions of the pro-
duction zones 24A to 24D as well as the production type
at each production zone 24A to 24D may be determined
at least in part by the analyzer module 86, based on the
measured distributed acoustic sensing data.
[0080] The simulator uses thermal models based on
thermodynamic factors that affect fluid flowing tempera-
ture, including Joule-Thomson effect, especially result-
ing from gas production, thermal mixing, adiabatic effect,
gas liberation and convective/conductive heat exchange
between reservoir fluid and surrounding rock and reser-
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voir. Joule-Thomson effect and thermal mixing are the
most affecting factors.
[0081] Examples of simulated temperature profiles ob-
tained from the simulator 88 are shown in figure 4. The
parameter varied in figure 4 is the phase composition of
the produced fluid from production zone 24D. As shown
in figure4, theproductionof a fluid formedof liquid oil (see
curve "OIL 100%") increases the temperature of the fluid
downstream of the production zone 24D, whereas the
production of a fluid containing mostly gas (see curve
"OIL 20%+GAS80%") decreases the temperature of the
fluid downstream of the injection zone. The initial
geothermal gradient 135 used as well characterization
data is also depicted in figure 4.
[0082] At step 136, when a converging fit has been
obtained, the analyzer 48 uses the values of the adjus-
table parameters which correspond to the fitted simu-
lated thermal profile 130, in particular the fluid production
flow rates from each production zone 24A to 24D, to
calculate an allocation of fluid production flow rate be-
tween the different production zones 24A to 24D.
[0083] In reference to figure 5, in graph 140, the allo-
cated flow rates are calculated in percentage as a func-
tion of depth and in graph 142, the cumulated flow rates
are calculated as a function of depth.
[0084] The different curves shown in figure 5 are then
advantageously displayed on a screen, to let a user
adjust and control the fluid production of the well 12.
[0085] The method according to the invention thus
simplifies the collection of very valuable fluid production
data in a well 12 at various depths along the well 12,
without having to carry out a full production loggingwith a
production logging tool.
[0086] Amereslickline40containingadistributedoptic
fiber sensor 42 is indeed configured to collect production
data, with minimal disturbances from the flow. Themeth-
od is suitable for high well flowing conditions, without
risking a lifting of the cable by the flow and subsequent
potential damage to the cable.
[0087] In addition, nomobilemember such a spinner is
used to determine flow rates, and thus, themeasurement
is not affected by the presence of dirt or contaminants on
the spinner which could create imprecise data or even
flawed data.
[0088] The sensitivity of the method is very high, while
a large number of data, at successive measurement
times canbe obtained,with various flowconditionswithin
the well 12, and minimal disturbances in the flow.
[0089] Moreover, the slickline 40 comprising the dis-
tributed optic fiber sensors 42 can be removed from the
well 12 after the measurements are carried out which
limits disturbances into the well production.
[0090] Very accurate allocation of produced fluid from
different production zones 24A to 24D can thus be ob-
tained in various production conditions.

Claims

1. A fluid production data acquisition method in a well
(12), comprising :

- lowering a distributed optic fiber sensor (42) in
a well (12);
- acquiring distributed temperature sensing data
and distributed acoustic sensing data via the
distributed optic fiber sensor (42);

characterized in that lowering of the dis-
tributed optic fiber sensor (42) comprises
deploying a slickline (40) containing the
distributed optic fiber sensor (42) in at least
a producing zone (24A to 24D) of the well
(12) to acquire the distributed temperature
sensing data and distributed acoustic sen-
sing data, and
lifting back the slickline (40) after acquiring
the distributed temperature sensing data
and distributed acoustic sensing data.

2. The method according to claim 1, wherein the well
(12) comprises a sump (27) below the or each pro-
ducing zone (24A to 24D), the slickline (40) being
lowered at least to the sump (27).

3. Themethod according to claim 2, wherein deploying
the slickline (40) comprises jointly deploying a tool
string (44) carried by a lower end of the slickline (40),
the tool string (44) being without a mobile flow mea-
suring device, in particular without a spinner, the tool
string (44) being lowered in the sump (27).

4. The method according to claim 3, wherein the tool
string (44) comprisesapressuresensor (74A)and/or
a temperature sensor (74B), the method comprising
acquiring pressure data with the pressure sensor
(74A) and/or temperature data with the temperature
sensor (74B) while lowering the tool string (44) to the
sump (27).

5. The method according to any one of claims 3 to 4,
wherein lowering the tool string (44) in the sump (27)
comprisesmaintaining the tool string above thehold-
up depth (28), the tool string (44) hanging from the
lower end of the slickline (40) while acquiring dis-
tributed temperature sensing data and distributed
acoustic sensing data.

6. The method according to any one of the preceding
claims,wherein thewell (12) comprisesacompletion
comprising flow control devices (26), acquiring the
distributed temperature sensing data and distributed
acoustic sensing data including controlling the flow
control devices (26) to place the well (12) in a well
shut-in configuration and carrying out a first distrib-
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uted temperature sensing data and distributed
acoustic sensing data acquisition, then controlling
the flowcontrol devices (26) to place thewell (12) in a
first productionconfigurationatafirst fluidproduction
flow rate, and carrying out a distributed temperature
sensing data and distributed acoustic sensing data
acquisition.

7. The method according to claim 6, comprising, after
carrying out the second distributed temperature sen-
sing data and distributed acoustic sensing data ac-
quisition, controlling the flow control devices (26) to
place the well (12) in a second production config-
uration at a second fluid production flow rate greater
than the first fluid production flow rate in the first
production configuration, and carrying out a third
distributed temperature sensing data and distributed
acoustic sensing data acquisition.

8. The method according to any one of the preceding
claims, comprising, after acquiring the distributed
temperature sensing data and distributed acoustic
sensingdata, determiningat least oneof apositionof
a fluid producing zone (24A to 24D) in thewell (12), a
fluid production flow rate of the fluid producing zone
(24A to 24D) or/and a fluid composition of the fluid
produced at the fluid production zone (24A to 24D)
using the distributed temperature sensing data an-
d/or the distributed acoustic sensing data acquired
with thedistributedoptic fiber sensor (42)andusinga
thermalmodel simulator (88) taking into accountwell
characterization data, including at least one of well
schematic and trajectory, ground thermal profile,
thermophysical rock properties and/or reservoir
and fluid data.

9. The method of claim 8, comprising carrying out
successive thermal simulations of simulated tem-
perature profiles with the thermal model simulator
(88) to fit a simulated temperature profile with a
measured temperature profile obtained from distrib-
uted temperature sensing data, by varying adjusta-
ble parameters of the thermal simulation including at
least one of positions of production zones (24A to
24D), type of production at each production zone
(24A to 24D), fluid production flow rate at each
production zone (24A to 24D), fluid phase composi-
tion at each production zone (24A to 24D), and
determining production information using the values
of the adjustable parameters obtained when the
simulated temperature profile fits themeasured tem-
perature profile.

10. The method according to claim 8 or 9, comprising
using the distributed acoustic sensing data to deter-
mine a position of a fluid producing zone (24A to
24D), the thermal model simulator (88) using the
determined position of a fluid producing zone (24A

to 24D) to carry out the successive thermal simula-
tions.

11. The method according to any one of claims 8 to 10,
comprising using the distributed acoustic sensing
data to determine aproduction type at the production
zone (24A to 24D), the production type being for
example a production through a control valve, a
production through a perforation, an open hole pro-
duction of the reservoir (18), the thermal model
simulator (88) using the determined production type
at the production zone (24A to 24D) to carry out the
successive thermal simulations.

12. The method according to any one of claims 8 to 11,
wherein the determining production data is carried
out without using acquired production logging tool
dataacquiredwith aproduction logging tool compris-
ing a mobile flow measuring device, in particular a
spinner.

13. The method according to any one of the preceding
claims, wherein the slickline (40) has an outer tube
(50) having a smooth surface (60), and an inner
protection tube (52) containing the distributed optic
fiber sensor (42).

14. Themethod according to claim 13, wherein the outer
tube (50) and the inner protection tube (52) delimit an
intermediate annular space containing at least a
reinforcing layer (54).

15. A fluid production data acquisition system in a well
(12) comprising :

- a distributed optic fiber sensor (42) configured
to be introduced in the well (12);
- an optical acquisition device (47) configured to
acquiring distributed temperature sensing data
and distributed acoustic sensing data via the
distributed optic fiber sensor (42);

characterized by a slickline (40) containing the
distributed optic fiber sensor (42) and a deploying
system (46) configured to deploy the slickline (40) in
at least aproducingzone (24A to24D)of thewell (12)
to acquire the distributed temperature sensing data
anddistributed acoustic sensing data, and to lift back
the slickline (40) after acquiring the distributed tem-
perature sensing data and distributed acoustic sen-
sing data.
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