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difficult in high-angle holes. The problems associated with depth-pressure
measurements in high-angle This invention relates to the sensing of fluid
para-  holes have been eliminated by the use of a "Y" tool as- meters in
wells, for example oil wells.            sembly consisting of an
offsetforthe pumping assem- Oil wells usually have an outer casing down   5
bly and an Instrument tube for the pressure recorder which is lowered a
production string for the passage  which is planted on a blanking plug. No
mention Is to the surface of the oil produced by the well. In cer-  made of
sensing discharge pressure. tain wells It is necessary to have an artifical
lift sys-  According to a first aspect of the present inven- tem to bring
oil to the surface usually up the produc-  tion there is provided a method
of monitoring parame- tion tubing, either because of the lack of sufficient
10  ters of fluid being pumped from a well, for example an natural
reservoir pressure to produce the well or to  oil well, comprising sensing
a fluid parameter in the enhance production from a well that produces under
annulus or, in fact, on the intake side of the pump, and natural pressure.
A common system of artificial lift is  separately sensing a corresponding
fluid parameter to place an electrical submersible, or submergible,  on the
discharge side of the pump or, In fact, in the pump (ESP) down the well
casing on the end of the   15  production string characterised in that said
corre- production tubing to pump fluid from the casing up  sponding fluid
parameter is remotely sensed by a the production tubing. The installation
of an ESP on  sensor permanently and fixedly arranged outside the the end
of the production tubing eliminates the pos-  production string. It would
be very expensive to run a sibility of carrying out logging or other
operations in  pressure discharge sensor down the well on the end the well
belowthe production tubing with tools, unless  20  of a separate cable and
the intake and output dis- a by-pass system is used to enable tools to be
passed  charge parameters are preferably transmitted to the through tne
production tubing and into pump by-pass  surface by the same route. More
preferably, signals tubing by means of a Y-crossover sub, known as a Y-
Indicative of the intake and discharge parameters are tool. Below the
Y-tool there thus are two strings:  generated by respective sensors located
near each 1) A pump string which produces the well, dis-  25  other.
charging fluid through the Y-tool into the produc-  According to a second
aspect of the present in- tion tubing to surface.
vention there is provided sensing apparatus for use 2) A by-pass tubing
string which enables tools  with a downhole pump in a well, for example, an
oil from the production tubing to go down past the  well, comprising a
sensor arranged to sense a fluid pump and enter the well below the pump for
log-  30  parameter, for example pressure or temperature, of ging or other
operations.                      fluid in the annulus or, in fact, on the
intake side of the When operating the well it is useful to know a  pump,
and a further sensor arranged to sense a cor- parameter of fluid at the
intake to the pump, pressure  responding parameter of fluid on the
discharge side being the most common as it gives an idea of the fluid  of
the pump or, in fact, in the production string, char- level in the well;
and it is common practice to deter-  35  acterised in that the sensors are
permanently and fix- mine the value of the intake pressure by a sensor lo-
edly arranged outside the production string (10) re- cated at the bottom of
the pump/motor assembly,    mote from the measuring points. annulus, i.e.
on the power to the sensor and the signal from the sensor  Intake side of
the pump, characterised in that a further being carried by an electrical
cable running to the sur-  sensor is arranged to sense a corresponding
parame- face, which may be the power cable. Other parame-  40  terof fluid
on the discharge side of the pump or in the ters such as temperature, flow
ordensity may be sim-  production string. ilarly sensed.
In one embodiment of the present invention the It is also useful to know a
corresponding parame-  sensing apparatus may be mounted on the Y-tool,
teron the discharge side of the pump, for example the  which is preferably
provided with a further arm to ac- pressure, In order to give an indication
of the efficien-  45  commodate the sensing apparatus and which thus cy of
the pump.                                    takes on the general form of a
letter "H", such a modi- EP-A-0 263 772 discloses a pump intake pres-
fied Y-tool subsequently being referred to as an H- sure sensor and a pump
discharge pressure sensor   tool. The sensing apparatus is thus afforded a
pro- mounted in a receptacle tube surrounded by a by-   tected environment
and an extended working life. pass passage for the discharged fluid. The.
Intake  50   Moreover, the positioning of the sensor on a modified sensor
is arranged to sense intake pressure in the an-  Y-tool, and preferably on
an H-tool, allows not only the nulus via a port extending through the sub
andthe dis-  parameters of fluid in the annulus to be sensed but charge
sensor senses pressure in the by-pass pas-  additionally such parameters of
fluid entering the tool sage.
from the by-pass string or from the pump discharge An article in The Oil
and Gas Journal (Vol. 74, No.  55  also to be sensed directly. 9, p. 114 &
118) entitled "High-angle wells use "Y" tool  Although the electrical
connection from the sens- for readings" explains that it was then normal
practice  ing apparatus located in the H-tool may be spliced" to suspend a
recorder in the annulus, which becomes  into the main powercable at a cable
junction box also 



2    3                   EP 0 465 543 B1                 4 located on the
H-tool, such a connection is very com-  monitored via the capillary tube,
the intake pressure plicated to arrange, and in another embodiment of the
could be monitored in the event of breakdown of the present invention the
need for such a "splice" into the  transducer normally monitoring intake
pressure, thus main cable (or to run a separate cable to the surface)
providing redundancy to the system. The ability to is avoided.
5   sense the value ofthe intake pressure at two different According to
another embodiment of the present  points confers the additional advantage
of enabling invention the electrical connection to the surface of a  the
system to be calibrated. sensor unit located in the H-tool (or in an
equivalent  The valve means may comprise a nipple in the position) is via a
cable running downwardly from the  area of the discharge flow, a port
connecting the area H-tool to a connection with the main powercable sup-
10  of discharge flow to the fluid reservoir, an intake valve plying the
electric submersible pump (ESP) motor(s).  tool arranged to co-operate with
said nipple and to Preferably the connection is made to the power cable
seal the by-pass tubing above the port to cause in- by means of an adaptor
located at the bottom of the  take pressure to be applied to said fluid
reservoir, and motor section. As this location is one conventionally  a
discharge valve tool also arranged to co-operate occupied by a sensor, the
arrangement according to  15  with said nipple but to seal the by-pass
tubing below the present embodiment can utilise available connec-  said
port to cause discharge pressure to be applied to tions.
said fluid reservoir. There are advantages in having the sensing ap-
Although the intake and discharge valves prefer- paratus according to the
present invention located  ably take the form of separate wireline tools
they may near the pump intake, for example in the conventional  20   be
combined together in a single tool. position at the bottom end of the ESP.
Although the invention may be carried out in ava- According to yet
anotherembodimentof the pres-  riety of ways one particular embodiment
thereof will ent invention the sensing apparatus is located such  now be
described, by way of example, with reference that it may sense directly the
one or more parameters  to the accompanying drawings in which of fluid In
the annulus, i.e. on the intake side of the   25  Figures 1 and 2 are each
a diagrammatic eleva- pump, and sense remotely the one or more parame-
tion from opposite directions of a sensing system ters of fluid on the
discharge side of the pump or in  according to the invention Installed in a
well (the the production string.                                 casing
being omitted) in conjunction with an ESP Preferably the sensing apparatus
according to      assembly; the embodiment is located in the position at
the bot-  30  Figure 3 is a block diagram showing the fluid and tom of the
ESP string; and the remotely sensed para-   electrical connections of the
sensing system; meter is sensed at an H-tool as described above; at
Figure 4 is a section on the lines IV-IV in Figures a conventional Y-tool;
or at a special sub-assembly.   1 and 2; Where the parameter to be sensed
at the dis-       Figure 5 is a detailed longitudinal section on the charge
side is pressure, it is preferably transmitted   35  line V-V in Figure 4;
from a pressure reservoir through a capillary tube fil-  Figure 6 is a
fragmentary section taken on the led with a "barrier" fluid to a transducer
located near  line VI-VI of Figure 4; the Intake transducer; where the
parameter Is temper-  Figure 7 is a diagrammatic section generally cor-
ature it may be sensed by a thermistor located on the  responding to Figure
5 and showing a discharge discharge side and electrically connected to the
sens-  40  valve tool in place in the by-pass tubing; and, Ing apparatus;
where the parameter is density the      Figure 8 is a similar to Figure 7
but showing an parameter may be arranged to be transmitted electri-  intake
valve tool In place. cally to the sensing apparatus by a suitable gradio-
Referring first to Figures 1 and 2 there is shown manometer located in
fluid on the discharge side;  the lower end of a production tubing string
10 which and, where the parameter is flow volume and velocity,  45  Is
connected to a Y-tool 12, from the lower arms of the parameter may be
transmitted electrically by a  which depend an ESP assembly 14 and a
by-pass suitable flow measuring apparatus.                 tubing
16.Amotorpowercable 18 for the ESPassem- In a particularly preferred
embodiment of the in-  bly is secured to the string 10 by a clamp 20; to
the vention where fluid intake and discharge pressures  Y-tool 12 by clips
21; and to the by-pass tubing 16 by are to be monitored the sensing
apparatus comprises  50  clamps 22. The cable 18 terminates In the
electrical an intake pressure transducer arranged to sense in-  connection
24. take pressure directly, a discharge pressure trans-    A multi-sensor
26 is secured to the bottom of the ducer, a capillary tube connected at its
lower end to  ESP assembly 14 which provides an internal electri- the
discharge pressure transducer and at its upper  cal connection to power
cable 18; alternatively the 



end to a fluid reservoir located in the area of dis-  55  sensor 26 is
connected by a separate cable directly charge pressure, and valve means
arranged to apply  to the surface. From the multi-sensor 26 capillary
intake or discharge pressure to said fluid reservoir.  tubes 28,30 (30 not
being seen in Fig. 2) filled with a While the discharge pressure would
normally be  barrier fluid run up to a reservoir 32 below the U-tool 3    5
EP 0 465 543 B1                 6 12. Immediately below the Y-tool the
by-pass tubing  by well fluid should a leak occur in the capillary sys- 16
Is constituted by a nipple to accept wireline valve  tem. The pressure
obtaining in the nipple 52 and tools, both the nipple and tools to be
described in de-  which Is communicated to the upper chamber 74 tail later.
through ports 64,66 may be either intake pressure or The arrangement of the
sensor system according   5   discharge pressure, the changeover being
accom- to the embodiment is shown schematically in Figure   plished by a
valve system which will now be descri- 3. The multi-sensor 26 comprises an
intake pressure  bed, firstly with particular reference to the internal
transducer 34 arranged to sense pressure at the in-  configuration of the
nipple 52 shown in Figure 5, take 35 of the. pump 36, intake pressure being
indi-  which forms a valve seat cated by the arrows 37; a discharge
pressure trans-  10  As seen in Figure 5 the internal profile of the nip-
ducer 38 connected to the lower end of the capillary  ple 52 comprises an
upper shoulder 82 constituting a tube 28; and electronic circuitry 40 for
converting the  no-go, an uppersealing land 84, an annular recess 86
outputs of the transducers 34,38 into signals for  in the region of the
port 64, a lower sealing land 88, transmission to the surface via an
internal connection  and an enlarged section 90 terminating in a lower 42
to the pot head 24 and the motor power cable 18.  15  shoulder 92. At the
surface electronics 44 provide digital and ana-  Referring now to Figure 7
there may be seen a logue printouts of the signals from the multi-sensor
discharge pressure valve 94 having a body 96 and a 28. Alternatively the
signals may be transmitted via a  conventional neck 98, and provided with
locking dogs separate cable 43.                                 or a
hold-down (not shown) which enable it to be se- The pressure of discharge
from the pump 36, in-  20  cured in position in the nipple 52 when a collar
100 lo- dicated schematically in Figure 3 by the broad arrow  cates against
the shoulder 82. At its lower end the 46, is communicated via a valve
system 48 to a pres-  body 96 is provided with seals 102 which seal against
sure reservoir 49, the pressure in which is indirectly  the surface 88,
thus allowing pump discharge pres- communicated to the capillary tube 28.
sure in the Y-tool 12 to be communicated to the port Referring now to
Figures 4, 5 and 6, there is  25  64 via internal channels 104 formed in
the body 96, shown in phantom, within the well casing 50, the Y-  and the
annular recess 86. Thence the discharge tool 12 into one of the lower
connections of which is  pressure is communicated to the discharge pressure
screwed a nipple 52 forming the topmost portion of  transducer 38 along the
previously-described route. the by-pass tubing 16; and into the other
connection   If it isdesired to usethe discharge pressure trans- the upper
end of the ESP assembly 14.         30   ducer38 to sense intake pressure
the discharge valve The fluid reservoir assembly 53 comprises a tub-  94 is
removed and an intake pressure valve 106 (see ular body 54 which is mounted
against the nipple 52  Figure 8) run down the well on the wireline in the
usual by means of an integral sleeve 56 which embraces the  way. nipple 52
and is supported thereon by a collar nut 58.  The valve 106 has a solid
body 108 surmounted The bore of the sleeve 56 is sealed to the nipple 52
35   bya neck 98 and provided with a collar 100 for sealing at its upper
and lower ends by O-rings 60 and slightly  against the shoulder 82, both
the neck and collar be- enlarged therebetween to form an annular chamber
ing as previously described with reference to Figure 62 which communicates
with the interior of the nipple  7. However, the seals 102 are arranged to
seal 52 through a port 64, and with the reservoir 53    against the upper
sealing surface 84, thus dosing the through a port 66. Slidably received
within a bore  40  port 64 to pump discharge pressure and opening it to
formed in the reservoir body 54 is a floating piston 68  pump intake
pressure obtaining in the by-pass tubing sealed to the bore by 0-ring 70
and having a limit stop  16 and in the annulus. Pump intake pressure (See
ar- 71 mounted thereon. The piston 68 divides the bore  row 37 in Figure 3)
is thus communicated to the dis- into a lower chamber 72 and an upper
chamber 74    charge pressure transducer 38, which is a useful al- closed
by a threaded cap 76. The upper end of the pri-  45  ternative in the event
of failure of the intake pressure mary capillary tube 28 communicates with
the lower  transducer 34 or a need to calibrate the system. chamber 72 via
the drilling 77; and the upper end of  In another embodiment the capillary
connection the filler capillary tube 30 with a radial inlet 78 clos-  28
may be replaced by an electrical connection to a able by a filler plug 80
via an oblique drilling 81. The  sensor located in the pressure reservoir
49. provision of the second capillary tube 30 enables the   50 



lower chamber 72 and both capillary tubes 28,30 to be filled with a
high-density, low-expansion fluid  Claims which ensures thatthe pressure
obtaining in the lower chamber 72 is the same as that applied to the
remote-  1. A method of monitoring parameters of fluids be- ly-positioned
discharge pressure transducer 38. The  55  ing pumped from a well, for
example an oil well, floating piston 68 accurately transmits the pressure
comprising sensing a fluid parameter in the annu- obtaining in the upper
chamber 74 to the lower cham-  lus, in effect in the intake side of the
pump (14), ber 72 but prevents contamination of the fluid therein  and
separately sensing a corresponding fluid 4    5                   EP 0 465
543 B1                 6 12. Immediately below the Y-tool the by-pass
tubing  by well fluid should a leak occur in the capillary sys- 16 is
constituted by a nipple to accept wireline valve  tem. The pressure
obtaining in the nipple 52 and tools, both the nipple and tools to be
described in de-  which is communicated to the upper chamber 74 tail later.
through ports 64,66 may be either intake pressure or The arrangement of the
sensorsystem according   5   discharge pressure, the changeover being
accom- to the embodiment is shown schematically in Figure  plished by a
valve system which will now be descri- 3. The multi-sensor 26 comprises an
intake pressure  bed, firstly with particular reference to the internal
transducer 34 arranged to sense pressure at the in-  configuration of the
nipple 52 shown in Figure 5, take 35 of the. pump 36, intake pressure being
indi-  which forms a valve seat. cated by the arrows 37; a discharge
pressure trans-  10  As seen in Figure 5 the internal profile of the nip-
ducer 38 connected to the lower end of the capillary  ple 52 comprises an
upper shoulder 82 constituting a tube 28; and electronic circuitry 40 for
converting the  no-go, an upper sealing land 84, an annular recess 86
outputs of the transducers 34,38 into signals for  in the region of the
port 64, a lower sealing land 88, transmission tothe surface via an
internal connection  and an enlarged section 90 terminating in a lower 42
to the pot head 24 and the motor power cable 18.  15  shoulder 92. At the
surface electronics 44 provide digital and ana-  Referring now to Figure 7
there may be seen a logue printouts of the signals from the multi-sensor
discharge pressure valve 94 having a body 96 and a 28. Alternatively the
signals may be transmitted via a  conventional neck 98, and provided with
locking dogs separate cable 43.                                 or a
hold-down (not shown) which enable it to be se- The pressure of discharge
from the pump 36, in-  20  cured in position in the nipple 52 when a collar
100 lo- dicated schematically in Figure 3 by the broad arrow  cates against
the shoulder 82. At its lower end the 46, is communicated via a valve
system 48 to a pres-  body 96 is provided with seals 102 which seal against
sure reservoir 49, the pressure in which is indirectly  the surface 88,
thus allowing pump discharge pres- communicated to the capillary tube 28.
sure in the Y-tool 12 to be communicated to the port Referring now to
Figures 4, 5 and 6, there is  25   64 via Internal channels 104 formed in
the body 96, shown in phantom, within the well casing 50, the Y-  and the
annular recess 86. Thence the discharge tool 12 Into one of the lower
connections of which is  pressure is communicated to the discharge pressure
screwed a nipple 52 forming the topmost portion of  transducer 38 along the
previously-described route. the by-pass tubing 16; and into the other
connection   If it is desired to use the discharge pressure trans- the
upper end of the ESP assembly 14.         30  ducer 38 to sense intake
pressure the discharge valve The fluid reservoir assembly 53 comprises a
tub-  94 is removed and an intake pressure valve 106 (see ular body 54
which is mounted against the nipple 52  Figure 8) run down the well on the
wireline in the usual by means of an integral sleeve 56 which embraces the
way. nipple 52 and is supported thereon by a collar nut 58.  The valve 106
has a solid body 108 surmounted The bore of the sleeve 56 is sealed to the
nipple 52   35   by a neck98 and provided with a collar100 forsealing at
its upper and lower ends by O-rings 60 and slightly  against the shoulder
82, both the neck and collar be- enlarged therebetween to form an annular
chamber   ing as previously described with reference to Figure 62 which
communicates with the interior of the nipple  7. However, the seals 102 are
arranged to seal 52 through a port 64, and with the reservoir 53    against
the upper sealing surface 84, thus closing the through a port 66. Slidably
received within a bore  40   port 64 to pump discharge pressure and opening
it to formed in the reservoir body 54 is a floating piston 68  pump intake
pressure obtaining in the by-pass tubing sealed to the bore by O-ring 70
and having a limit stop  16 and in the annulus. Pump intake pressure (See
ar- 71 mounted thereon. The piston 68 divides the bore  row 37 in Figure 3)
is thus communicated to the dis- into a lower chamber 72 and an upper
chamber 74    charge pressure transducer 38, which is a useful al- closed
by a threaded cap 76. The upper end of the pri-  45  ternative in the event
of failure of the intake pressure mary capillary tube 28 communicates with
the lower  transducer 34 or a need to calibrate the system. 



chamber 72 via the drilling 77; and the upper end of  In another embodiment
the capillary connection the filler capillary tube 30 with a radial inlet
78 clos-  28 may be replaced by an electrical connection to a able by a
filler plug 80 via an oblique drilling 81. The  sensor located in the
pressure reservoir 49. provision of the second capillary tube 30 enables
the   50 lower chamber 72 and both capillary tubes 28,30 to be filled with
a high-density, low-expansion fluid  Claims which ensures that the pressure
obtaining in the lower chamber 72 is the same as that applied to the
remote-  1. A method of monitoring parameters of fluids be- ly-positioned
discharge pressure transducer 38. The  55  ing pumped from a well, for
example an oil well, floating piston 68 accurately transmits the pressure
comprising sensing a fluid parameter in the annu- obtaining In the upper
chamber 74 to the lower cham-   lus, In effect in the intake side of the
pump (14), ber 72 but prevents contamination of the fluid therein  and
separately sensing a corresponding fluid 4    7                   EP 0 465
543 B1                   8 parameter on the discharge side of the pump
and located in a position at the bottom of an elec- (14), in effect in the
production string (10),     tric submersible pump assembly (14) and the re-
characterised in that said corresponding fluid      motely sensed parameter
is sensed at a Y-tool parameter is remotely sensed by a sensor (26;
(12) or at an equivalent location. 34,38) permanently and fixedly arranged
outside 5 the production string.                           11. Sensing
apparatus as claimed in Claim 10, in which the parameter to be sensed at
the dis- 2. A method as claimed in Claim 1, wherein the in-     charge side
is pressure and the sensed value is take and output discharge parameters
are trans-     arranged to be transmitted from a pressure re- mitted to the
surface by the same route (18).  10   servoir (49) through a capillary tube
(28) filled with a pressure-transmitting fluid to a discharge 3. A method
as claimed in Claim 1 or2, wherein sig-     pressure transducer (38)
located near the intake nals indicative of the intake and discharge para-
pressure transducer (34). meters are generated by respective sensors (26;
34, 38) located near each other.            15 Patentanspriche 4. Sensing
apparatus for use with a downhole pump (14) in a well, for example an oil
well, comprising  1. Ein Verfahren zum Oberwachen von Parametern a sensor
(34) to sense a fluid parameter, for ex-   von Flussigkeitn, die aus einer
Bohrung, z.B. ei- ample pressure ortemperature, of fluid in the an-  20
ner Olbohrung, gapumpt warden, wobei sich das nulus, in effect on the
intake side of the pump     besagte Verfahren auf das Erfassen eines Fls-
(14),andafurthersensor(38) arrangedtosense          sigkeitsparameters in
dam Ringraum und zwar a corresponding parameter of fluid on the dis-
auf der EinlaSseit der Pumps (14) und auf ge- charge side of the pump (14),
in effect in the pro-  trenntes Erfassen aines entsprechenden FiGs- duction
string (10), characterised in that the sen-   25  sigkeltsparameters auf
der Abgabeseit  der sors (26; 34, 38) are permanently and fixedly ar-
Pumps (14) und zwar in der F1rderrohrtour (10) ranged outside the
production string (10) remote    erstreckt, from the measuring points.
dadurch gekennzelchnet, dals der besagte ant- sprechende
Flflssigkeitsparameter durch ainen 5. Sensing apparatus as claimed in Claim
4 and   30    permanent und fest auserhalb der Forderrohr- mounted on a
Y-tool (12).                          tour angeordneten Sensor (26; 34, 38)
fernerfaht wird. 6. Sensing apparatus as claimed in Claim 5 and ac-
comodated in a further arm of the Y-tool (12).  2. Emn Verfahren nach
Anspruch 1, bel dam die En- 35     laB- und AuslaBabgabaparameter auf dam
glei- 7. Sensing apparatus as claimed in Claim 4, 5 or 6     chan Wage (18)
an die Oberfliche Gbertragen and further comprising a cable running down-
warden. wardly from a sensor located at the Y-tool (12) or at an equivalent
location to a connection with a  3. Ein Verfahren nach Anspruch I odor 2,
be! dam main power cable supplying an electric submer-  40  fOr die EBnl-
und Abgabeparameter kennzelch- sible pump (14).
nande Signals durch entsprechende nahe anein- ander befindliche Sensoren
(26; 34, 38) erzeugt 



8. Sensing apparatus as claimed in Claim 4 and lo-     werden. cated to
sense directly the one or more parame- ters of fluid in the annulus or on
the intake side   45  4. Erfassungsgerat zum Elnsatz in Verbindung mit of
the pump (14), and sense remotely the one or     einer iefpumpe (14) in
einer Bohrung, z.B. ainer more parameters of fluid on the discharge side of
0lbohrung, umfassend einen Sensor (34) zum the pump (14) or in the
production string (10).     Erfassen aines Flussigkeitsparameters, z.B. des
Drucks oder der Temperatur von in dam Ring- 9. Sensing apparatus as claimed
in Claim 8, and ad-  50  raum und zwar auf der Einlaaseit der Pumpa
ditionally comprising valve means (48) which in     (14) befindlicher
Flfissigkeit, und einen weitren one condition allow said further sensor
(38) to     Sensor (38), der so angeordnet ist daB er an der sense a
parameter on the discharge side of the      Abgabeseit der Pumpe (14) und
zwar in der FOr- pump (14) and in another condition allowsaid fur-
derrohrtour (10) eanen entsprechenden Flflssig- ther sensor (38) to sense a
parameter on the in-  55  keitsparameter erfagB dadurch gekennzeichnet,
take side of the pump (14).                         daB die Sensoren (26;
34, 38) au~erhalb der FMr- derrohrtour (10) fern von dam Meapunkt perma-
10. Sensing apparatus as claimed in Claim 8 or 9,      nent und fast
angeordnet sind.    9                   EP 0 465 543 B1                10
111111111111111    !   * 5. Erfassungsgerat nach Anspruch 4, wobel des be-
et Is ditection separie d'un parametre corres- sagte Gerat an einem Y-Gerit
(12) angeordnet       pondant du fluids du cot refoulement de la pom- ist.
pe (14), c'est-a-dire dans la colonne de produc- tion (10), caracteilse en
ce quo ledit parambtre 6. Erfassungsgerit nach Anspruch 5, wobel das be-
s  correspondant du fluids est d~tectb A distance sagtb Gerat in einem
weiteren Arm des Y-Gerats     par un capteur (26; 34, 38) dispose de
maniere (12) angeordnet ist.                               permanente et
fixe A l'extirieur de la colonne de production. 7. Erfassungsgerat nach
Anspruch 4, 5 oder 6, wo- bei dieses des weiteren sin Kabel umfal~t, das
10  2. Procede selon Revendication 1, dans lequel les von einem an dem
Y-Gerat (12) angeordneten         parametres d'aspiration et de refoulement
de Sensoroder an elnem iquivalenten Ortzu einem       sortie sont transmisA
a surface parl mime vole AnschluBan einem sine elektrische Tauchpumpe
(18). (14) speisenden Hauptstromkabel abwarts ver- lauft.
15  3. Procd6d selon Revendication I ou 2, dens lequel les signaux
indiquant les parametres d'aspiration S. Erfassungsgerit nach Anspruch 4,
des so ange-      etde refoulementsont6mis par des capturs res- ordnet let,
daB es den einen oder die mehreren     pectifs (26; 34, 38), situos l'un
pres de l'autre. Parameter von in dem Ringraum oder an der Ein- laBseibt
der Pumps (14) befindlicher Flussigkeit  20  4. Dispositif de d6tection
devant etre utilis6 avec unmittelbar erfaBt und den einen oder die meh-
une pompede fond (14) dans un puits, par exam- reren Parameter von an der
Abgabeseite der         pie un puits de petrole, comprenant un capteur
Pumps (14) oder in der Forderrohrtour (10) be-    (34) pour d6tecter un
parametre du fluids, par findlicher Flussigkeit fernerfa~t.
exemple la pression ou Ia temperature, du fluide 25      contenu dans
l'espaoe annulaire, c'est-a-dire du S. Erfassungsgerit nach Anspruch 8, des
zusitz-      ct6 aspiration de la pompe (14), et un autre cap- llch
Ventilmittel (48) umfaet, die in einem Zustand  tour (38) dispos6 de
maniere A d6tacter un para- gestattn, daB der besagte weitre Sensor (38)
metre correspondent du fluide du cdt6 refoule- einen Parameter an der
Abgabeseite der Pumps       ment de la pompe (14), c'est-A-dire dans la
colon- (14) erfaBt, und in einem weiteren Zustand ge-  30  ne de production
(10), caract6ris6 en ce quo les stattbn, daB der besagte weitere Sensor
(38) 0i-   capteurs (26; 34, 38) sont disposis de maniere non Parameter an
der Einiasoseibt der Pumpo        permanents et fixe A lext6rieur de la
colonne de (14) erfalt.                                       production
(10) A distance des points de mesure. 10. Erfassungsgerat nach Anspruch 8
oder 9, des  35  5. Dispositif de d6tection selon Revendication 4 et sich
In eaner Position am Boden sines elektri-     mont6 sur un outil en Y (12).
schen Tauchpumpenaggregats (14) befindet, wobol derfernerfaBte Parameteran
einemY-Ge-    6. Dispositif de d~tection selon Revendication 5 et rAt (12)
oder an einem aquivalenten Ort erfa~t     loge dans un autre bras de
l'outll en Y (12). wird.                                     40 



7. Dispositif de ditection selon Revendication 4, 5 11. Erfassungsgerat
nach Anspruch 10, bei dem der     ou 6 et comprenant en outre un cAble
descendant an der Abgabeseite zu erfassende Parameter         d'un capteur
situe au niveau de l'outil an Y (12) Druck ist und dafur gesorgt ist, daR
der erfaBte   ou A un emplacement 6quivalent jusqu'A une Wert von elnem
Druckspeicher (49) durch ain mit  45  connexion avec un cAble
d'alimentation 6lectri- Druckubertragungsflussigkeit gefl'lltes Kapillar-
qua principal alimentant une pompe submersible rohr (28) zu sinem
Abgabedruckgeber (38) Ober-     electrique (14). tragen wird, der sich in
der Nahe des Einlan- druckgebers (34) befindet.                     S.
Dispositif de dteoction solon Revendication 4 et 50     situe de maniere A
d6tectar directement le ou los parametres du fluide dans l'espace annulaire
ou Rovendications                                        du c6t6 aspiration
de la pompe (14), at A d~tecter a distance le ou les parametres du fluide
du cdtf 1. Prochd6de controle de parametres de fluides ex-    refoulement
de la pompe (14) ou dans la colonne traits d'un puits par pompage, par
exemple un  5s  de production (10). puits de petrole, comprenant la
detection d'un parametre du fluids dans l'espace annulaire,   9. Dispositif
de detection selon Revendication 8, et cdest-h-dire du c6te aspiration de
la pompe (14),  comprenant en outre des moyans de valves (48) 6    11
EP 0 465 543B1                  12   1111111 M1 M1111111 11 IN!I qui, dans
une condition, permettent audit autre capteur (38) de d6tecter un parambtre
du cote re- foulement de la pompe (14) et dans une autre condition
permettent audit autre capteur (38) de d~tecter un parambtre du cdtA
aspiration de la   5 ,,      pompe (14). 10. Dispositif de detection selon
Revendication 8 ou 9, et situe dans une position A la base d'un en- semble
pompe submersible electrique (14) et oa   vo l parambtre detecte A distance
est d6tect6 au ni- veau d'un outil en Y (12) ou A un emplacement
Aquivalent. 11. Dispositif de detection selon Revendication 10,  is dans
lequel le parambtre A detecter du cdt6 re- foulement est la pression et oa
il est prevu que la valeur detectee soft transmise d'un reservoir de
pression (49) par un tube capillaire (28) rempli d'un fluide de
transmission de la pression A un   20 transducteur de press ion de
refoulement (38) si- tue pres du transducteur de pression d'aspiration
(34). 25 30 35 40 45 50 55 7    


