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FIG. 1

(57) Abstract: Primary and secondary pump assemblies are mounted to and
supported by a supporting device in a well. The supporting device has a valve
that has a first position allowing flow from the primary pump assembly while
the secondary pump assembly is in a storage mode, and a second position al-
lowing flow from the secondary pump assembly. A barrier in the intake of the
secondary pump assembly blocks entry of well fluid into the secondary pump
assembly while the valve is in the first position. The secondary pump is filled
with a buffer fluid. A pressure compensator mounted to the secondary pump as -
sembly has a movable element that moves in response to a difference between
well fluid pressure on an exterior of the secondary pump assembly and the pres-
sure of the buffer fluid contained in the secondary pump to reduce a pressure
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PRESSURE COMPENSATION FOR A BACKUP WELL PUMP

Cross Reference to Related Application

This application claims priority to U.S. Non-Provisional Application 14/062,469, filed
October 24, 2013, the fill disclosure of which is hereby incorporated by reference herein for all
purposes.

Field of the Disclosure

This invention relates in general to electrical submersible well pump assemblies and in

particular to a pressure compensator for a backup pump assembly installed within a well.
Background

Electrical submersible pump assemblies are commonly used in hydrocarbon producing
wells to pump well fluid. These assemblies include a rotary pump driven by an electrical motor.
A seal section coupled between the pump and motor reduces a pressure differential between well
fluid and motor oil or lubricant contained in the motor and part of the seal section. Usually, a
string of production tubing supports the submersible pump assembly in the well. A drive shaft

extends from the motor through the seal section to the pump.

US 7,431,093 discloses a system employing primary and secondary pumps suspended in
a well by a supporting device. The secondary pump is filled with a buffer fluid that is sealed by
temporary barriers in the intake ports. The operator runs the primary pump while the secondary

pump remains in the stored, non operating mode. Eventually, the primary pump fails, or for
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other reasons, the operator shuts down the primary pump in order to begin using the secondary
pump. The operator uses various techniques to open the temporary barriers and expel the buffer

fluid, then supplies power to run the secondary pump.

The secondary pump may be in the stored mode for quite a long time. There is a risk that
the barriers and other seals leak, admitting well fluid into the secondary pump, as well as into
contact with the motor oil of the secondary motor. The well fluid may be corrosive and cause

damage to the pump stages. The well fluid would also damage the internal components of the

motor.

Summary

In this disclosure, a primary pump assembly and a secondary pump assembly are
operatively coupled to each other. The secondary pump assembly has a storage mode while the
primary pump operates and an operational mode while the primary pump is not operating. A
buffer fluid is sealed within the secondary pump assembly while the secondary pump assembly 1s
in the storage mode. A pressure compensator is mounted to the secondary pump assembly. The
pressure compensator has a movable element that moves in response to a difference in pressure
between well fluid on an exterior of the secondary pump assembly and buffer fluid within the

secondary pump assembly to reduce a pressure differential between the well fluid and the buffer

fluid.

The pressure compensator may have a wall structure having an inner side, an outer side,
and a well fluid entry port to admit fluid to the inner side. The movable element has an inner
side in contact with the buffer fluid and an outer side for contact with well fluid entering through

the entry port. The movable element seals the buffer fluid from contact with the well fluid.
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The wall structure may be an annular wall. The movable element may be a flexible
sleeve surrounded by the annular wall. Preferably, the pressure compensator is mounted below

the intake of the pump of the secondary pump assembly.

The pressure compensator may also include a capsule enclosing the secondary well pump
assembly. The capsule as well as the pump of the secondary well pump assembly are filled with
the buffer fluid. The capsule has a well fluid entry port. A flexible sleeve located within the
capsule has an interior in fluid communication with the well fluid entry port. The flexible sleeve
seals the buffer fluid in the capsule from the well fluid contained in the interior of the flexible

sleeve.

A sensor may be mounted in the secondary pump assembly in fluid communication with

the buffer fluid. The sensor senses any well fluid contamination within the buffer fluid.

The secondary pump assembly may have a seal section coupled between a pump and a
motor. The seal section has a flexible element that reduces a pressure differential between the
well fluid and motor lubricant in the motor. The pressure compensator for the buffer fluid is

mounted between above the flexible element of the seal section and below the pump.

Brief Description of the Drawings

Figure 1 is a side view of well pumping equipment in accordance with this disclosure and

suspended in a well.

Figure 2 is a sectional view of a seal section and buffer fluid pressure compensator of a

secondary pump assembly of Figure 1.
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Figure 3 is a further enlarged sectional view of the buffer fluid pressure compensator of

Figure 2.

Figure 4 is a side view, partially sectioned, of an alternate embodiment of well pumping

equipment having a buffer fluid pressure compensator.

Figure 5 is a sectional view of a lower portion of the buffer fluid pressure compensator of

Figure 4,
Detailed Description of the Disclosure

Referring to Figure 1, a cased well 11 has a conventional production tree 15 at its upper
end. Cased well 11 has perforations 12 or other means for admitting well fluid 13. A string of
production tubing 17 is suspended by tree 15 and extends into well 11. Tubing 17 may be
sections of tubing with threaded ends secured together, or it may comprise continuous coiled
tubing. Well fluid produced up tubing 17 discharges out a flow line 19 connected to production

tree 15.

A supporting device 21 secures to tubing 17 and supports well pumping equipment. In
this example, supporting device 21 is a Y-tool having a first tubular inlet 23 té which the
discharge of a primary or first submersible pump assembly 25 connects. Primary pump
assembly 25 may be conventional, having a motor 27, typically a three-phase electrical motor. A
seal section 29 connects between motor 27 and a pump 31. Seal section 29 has a movable
element to reduce a pressure differential between well fluid 13 surrounding motor 27 and motor
oil contained in motor 27. Pump 31 has an intake for drawing well fluid 13 in and pumping the

well fluid up tubing 17. Pump 31 is preferably a rotary pump such as a centrifugal pump with a



WO 2015/061090 PCT/US2014/060589

large number of stages, each stage having an impeller and diffuser. Alternately, pump 31 may be

a progressive cavity pump. Primary pump assembly 25 may include other components, such as

a gas separator.

Supporting device 21 has a second inlet 35 offset form first inlet 23. A secondary
submersible pump assembly 39 secures to second inlet 35 and extends parallel but lower than
primary pump assembly 25 in this illustration. Secondary pump assembly 39 has a motor 41,
normally a three-phase electrical motor. A seal section 43 connects to an upper end of motor 41.
Secondary pump 45 is also preferably a rotary pump, either a centrifugal or progressive cavity
type. Secondary pump 45 has intake ports 47 to draw well fluid in and pump the well fluid up

tubing 17.

Secondary pump assembly 39 serves as a back up to be used after primary pump
assembly 25 fails or is shut down for other reasons. Secondary pump assembly 39 is stored
within well 11 in a non operating mode while primary pump assembly 25 operates. A valve 49
located in supporting device 21 closes off the upper end of secondary pump assembly 39 while it
is in the storage mode. When secondary pump assembly 39 is in an operating mode, valve 49
opens secondary inlet 35 and closes primary inlet 23. Valve 49 may be a flapper valve, a sliding
sleeve, or other types. A controller 51 adjacent to production tree 15 supplies electrical power
over a power cable (not shown) leading to primary pump assembly 25. When it is decided to
cease operating primary pump assembly 25, controller 51 supplies electrical power over another
power cable to secondary pump assembly 39. Alternative devices to support primary pump
assembly 25 and secondary pump assembly 39, other than supporting device 21, are feasible,

such as a shroud as shown in US 7,048,057.
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Well fluid 13 may be corrosive, thus could damage components within secondary pump
45 while it is in the non operating mode, which could be years. Referring to Figure 2, temporary
barriers or plugs 53 are installed in intake ports 47, and a buffer fluid 55 dispensed within
secondary pump 45. Flapper valve 49 seals buffer fluid 55 at the upper end of secondary pump
45. Barriers 53 and flapper valve 49 prevent well fluid 13 from being inside secondary pump 39
until it is placed in operation. Barrier plugs 53 could be other closure members, as explained in
US 7,048,057, Buffer fluid 55 is a fluid that is not cori;osive for components of secondary pump

45, such as diesel.

Barriers 53 may be removed in various ways, as explained in US 7,048,057, such as by
increasing the pressure of the buffer fluid 55 over the pressure of well fluid 13 surrounding
barriers 53 a sufficient amount to expel them. As illustrated in Figure 1, one way to increase the
buffer fluid pressure over the well fluid pressure uses a liquid or hydraulic fluid pump 57
adjacent to production tree 15. A delivery tube 58 extends from hydraulic fluid pump 57 to
secondary pump 45 to deliver buffer fluid 55 or another liquid to the interior of secondary pump

45, Delivery tube 58 extends alongside tubing 17.

Secondary pump assembly 39 includes a pressure compensator 59 to reduce a pressure
differential between well fluid 13 surrounding secondary pump assembly 39 and buffer fluid 55.
If the pressure differential is low or zero, leakage of well fluid 13 into contamination with buffer
fluid 55 is less likely to occur. Pressure compensator 59 is shown mounted between seal section

43 and pump 45, but it could be mounted elsewhere.

Referring again to Figure 2, pressure compensator 59 has a tubular housing 61 that

connects to an upper end of seal section 43, such as by bolts extending through holes in a lower
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bolt flange 63. Housing 61 has an annular wall 65 that may be cylindrical and which has a well
fluid entry port 67. A movable compensating element, such as a flexible sleeve 69 is
surrounded by cylindrical wall 65. Housing 61 has annular hubs 71 at the upper and lower ends
of housing 61. Hubs 71 defined radially outward-facing cylindrical surfaces. The upper and
lower ends of sleeve 69 slide over and are secured to the cylindrical surfaces of hubs 71. The
sealing engagement of sleeve 69 to hubs 71 defines an outer chamber 73 between sleeve 69 and
housing annular wall 65 that fills with well fluid 13 entering through well fluid entry port 67.
Sleeve 69 blocks well fluid 13 from contact with buffer fluid 55 contained in a buffer fluid

chamber 70 in secondary pump 43.

Other types of movable elements to equalize pressure are feasible. For example, rather
than being an annular sleeve, the flexible element of pressure compensator 59 could be a
diaphragm attached directly to the inner surface of housing annular wall 65 over well fluid entry
port 67. Further, flexible sleeve 69 could be a metal bellows, generally as shown in the second

embodiment in Figure 5. Additionally, flexible sleeve 69 could be an elastomeric bag.

Referring to Figure 3, optionally, a sensor 74 mounts to pressure compensator housing
61and has a sensing end in fluid communication with buffer fluid 55 in buffer fluid chamber 70.
Sensor 74 connects to controller 51 (Fig. 1) via an instrument line 76, which may be a fiber optic
line or an electrical line. Sensor 74 may be a variety of types for detecting encroachment of well
fluid 13, which typically contains a large amount of water. For example, sensor 74 may be an
opacity sensor, fluid density sensor, conductivity sensor, ph sensor, absorption spectroscopy
sensor, opacity sensor, fluorescent fiber sensor, fiber optic sensor, or any other sensor suitable
for detecting well fluid 13 in buffer fluid 55. Sensor 74 may be electronically powered or

receive light from instrument line 76 leading to controller 51.
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As another example, one suitable fiber optic sensor operates on a principle of total
internal reflection. Light propagated down the fiber core hits an angled end of the fiber. Light is
reflected based on the index of refraction of buffer fluid 55. The index of refraction varies in

response to whether buffer fluid 55 contains water.

Another type of fiber optic sensor employs fluorescent material on the probe. The
fluorescent signal is captured by the same fiber and directed back to an output demodulator. The
returning signal can be proportional to viscosity and water droplet content. Well fluid 13
normally would have a different viscosity than buffer fluid 55, thus a measurement of viscosity

correlates to well fluid encroachment in buffer fluid 55.

Referring again to Figure 2, pressure compensator housing 61 may be coupled between
seal section 43 and pump 45 a variety of ways. In this example, pressure compensator housing
61 has an upper bolt flange 75 that secures to a mating bolt flange 78 on a lower end of an intake
housing 77. Alternately, intake housing 77 and pressure compensator housing 61 could be
formed as an integral, single piece member. The upper end 79 of intake housing 77 is illustrated
as being externally threaded and in engagement with threads in the bore of a housing of

secondary pump 45. Alternatively, a bolt flange could be employed.

Pressure compensator 59 has a shaft 81 with a splined upper end that connects via a
spline coupling 83 to a pump shaft within secondary pump 45. Shaft 81 is located on an axis 83
of secondary pump assembly 39. An upper bearing 87 is illustrated as mounting in intake
housing 77 above flexible sleeve 69. Upper bearing 87 receives and provides radial support for
pressure compensator shaft 81. Alternatively, upper bearing 87 could be within pressure

compensator housing 61. A lower bearing 89 mounts in pressure compensator housing 61 below
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flexible sleeve 69. Lower bearing 89 also provides radial support for pressure compensator shaft
81. Upper and lower bearings 87, 89 do not form seals, thus buffer fluid 55 is free to

communicate above and below upper and lower bearings 87, 89.

The lower end of pressure compensator shaft 81 is splined and connects to a shaft 93
extending through seal section 43. Shaft 93 is illustrated as being a single, continuous shaft
extending from motor 41 upward through seal section 43; altemativeiy, shaft 93 could be a
separate shaft of seal section 43 connected to a separate motor shaft. A shaft seal 94 at the upper
end of seal section 43 seals around shaft 93 and is typically a mechanical face seal. Shaft seal 94

defines the lower end of buffer fluid chamber 70, thus is immersed in buffer fluid 55.

Seal section 43 has an upper adapter 95 that secures by threads to a seal section housing
97. Lower bolt flange 63 of pressure compensator housing 61 mates with a bolt pattern formed
in upper adapter 95 to secure pressure compensator 59 to seal section 43. Alternatively, pressure
compensator housing 61 could be integrally formed with seal section upper adapter 95. In this
example, seal section 43 has a lower adapter 98 with upper threads that connect to the lower end
of seal section housing 97. Lower adapter 98 has lower threads that connect to internal threads
in the upper end of motor 41. As an alternate to lower adapter 98, a bolt flange arrangement

may be used.

A thrust bearing 100 is shown located in the upper end of motor 41 for transmitting down
thrust imposed on shaft 93 to the upper end of motor 41. Alternatively, thrust bearing 100 could

be located in seal section 43 or in a separate housing.

Seal section 43 may be conventional. In this example, a movable element such as a

bladder 99 is mounted in seal section housing 97. Bladder 99 may be elastomeric or a metal
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bellows. Shaft 93 extends through a guide tube 101, which in turn is located inside bladder 99.
Guide tube 101 has a guide tube port 103 at its upper end to communicate motor oil 105 from
motor 41 to the interior of bladder 99. Bladder 99 separates motor oil 105 in its interior from
well fluid 13 located within a well fluid chamber 107 in seal section housing 97. Seal section 43
has a conventional port 109 that admits well fluid 13 to well fluid chamber 107. A conventional
port 111 with a check valve allows motor o0il 105 to be expelled into well fluid chamber 107 in
the event motor o0il 105 reaches a selected pressure over the pressure of well fluid 13 in well fluid

chamber 107 due to thermal expansion.

In the operation of the embodiment of Figures 1 -3, primary and secondary pump
assemblies 25, 39 are secured to supporting device 21 and lowered into well 11, Secondary
pump assembly 39 will contain buftfer fluid 55 that is sealed in buffer fluid chamber 70 from well
fluid 13 by intake barriers 53, compensator flexible sleeve 69, seal section shaft seal 94 and
valve 49 in supporting device 21. As primary and secondary pump assemblies 25, 39 descend,
the hydrostatic pressure of well fluid 13 increases. Compensator flexible sleeve 69 transmits the
hydrostatic pressure of well fluid 13 within outer chamber 73 to buffer fluid 55 in buffer fluid
chamber 70. Reducing the pressure differential between well fluid 13 and buffer fluid chamber
70 makes sealing buffer fluid chamber 70 with seal 94, barrier plugs 53 and valve 49 more
reliable. At the same time and independently of compensator flexible sleeve 69, bladder 99 in
seal section 43 will reduce the pressure differential and preferably equalize the pressure of motor

o1l 105 with well fluid 13,

The operator will cause controller 51 to supply electrical power to primary pump
assembly 25 to pump well fluid through production tree 15 and out flow line 19. Primary pump

assembly 25 may operate for months or years while secondary pump assembly 39 remains in a

10
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stored, non operating mode. During that time, if well fluid contamination sensor 74 is employed,
it will provide signals indicating whether or not leakage of well fluid 13 into buffer fluid

chamber 70 has occurred,

Primary pump assembly 25 may eventually fail, or the operator may decide for other
reasons to shut down primary pump assembly 25 and begin operating secondary pump assembly
39. If so, hydraulic pump 57 applies sufficient pressure to buffer fluid chamber 70 to expel
barrier plugs 53, or some other techﬁique is used to open intake ports 47. The internal increase
in pressure in buffer chamber 70 may also cause valve 49‘in support device 21 to move to an
open position. Controller 51 ceases to supply electrical power to primary pump assembly 25 and
begins supplying power to secondary pump assembly 39. Well fluid 13 flows into intake ports

47, displacing buffer fluid 55.

The alternate embodiment of Figures 4 and 5 has many components in common, and
some of these component‘s are illustrated with the same numerals, except for a prime symbol.
Primary submersible pump assembly 25°, Y-tool support 21°, and flapper valve 49 may be the
same as in the first embodiment. Secondary pump assembly 113 has a motor 115 coupled to a
seal section 117, which in turn is connected to pump 119. Motor 115, seal section 117, and
pump 119 may be the same as those of the first embodiment, except that pump intake ports 121

do not have barriers 53. Pump 119 has a discharge connected to secondary tube 35°.

The pressure compensator for the second embodiment includes a capsule or canister 123
that is mounted to and encloses secondary pump assembly 113. Capsule 123 is a cylindrical tube

that may have its upper end sealed and connected to secondary inlet tube 35°. Alternately, the

11
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upper end of capsule 123 could be sealed and connected directly to pump 119 at any point above

pump intake 121. Delivery tube 58 extends from the surface down to capsule 123.

Referring to Figure 5, capsule 123 has a well fluid entry or compensation port 125,
which is shown on the bottom of capsule 123, but compensation port 125 could be located
elsewhere in capsule 123. A flexible sleeve, which is illustrated as a metal bellows 127 is
sealingly mounted over well fluid compensation port 125. Bellows 127 could alternately be an
elastomeric sleeve or some other type of movable element. Bellows 127 may have a larger
diameter section 129 and a smaller diameter section 131. Bellows 127 has an interior 133 that is
in fluid communication with well fluid 13” via well fluid 13 compensation port 125. In this
example, the upper end 132 of smaller diameter section 131 is connected to a support 135 in
capsule 123 to prevent movement of upper end 132. Buffer fluid 55° in capsule 123
communicates above and below support 135 through openings in support 135. Upper end 132
seals well fluid 13’ in the interior 133 of bellows 127 from buffer fluid 55’ contained in capsule

123.

Capsule 123 has well fluid intake ports 137 for admitting production fluid flow to pump
intake 121 (Fig. 4) when secondary pump assembly 113 is in the operational mode. Barriers 139
block well fluid entry through intake ports 137 while secondary pump assembly 113 is in the
storage mode. Barriers 139 may be of the same type as discussed above in connection with

barriers 53 (Fig. 3).

In operation of the second embodiment, pump intake 121 is left open and secondary
pump assembly 113 is installed within capsule 123. Capsule 123 is filled with buffer fluid 55°,

which also fills secondary pump 119 and a portion of seal section 117. Primary pump assembly

12
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25’ and secondary pump assembly 113, including capsule 123, are lowered as an assembly into
the well. Well fluid 13’ enters bellows 127, and the hydrostatic pressure of the well fluid is
transmitted to buffer fluid 55” via the axial movement of larger and smaller diameter portions
129, 131 of bellows 127. The pressure of the buffer fluid 55° within secondary pump 119 and
within seal section 117 exterior of the bladder, which is the same as bladder 99 in Fig. 2, will
thus be at the well fluid hydrostatic pressure. The bladder in seal section 117 transmits the

hydrostatic pressure of the buffer fluid 55’ to dielectric oil contained in motor 115.

When it is desired to place secondary pump assembly 113 in operation, barriers 139 are
opened or removed. In the example shown, the operator applies fluid pressure via delivery tube
58 to the interior of capsule 123, expelling barriers 139. Turning on motor 115 causes pump
119 to draw well fluid 13’ into capsule 123 through intake ports 137, which flows to pump intake
121. Bellows 127 will perform no function while secondary pump assembly 113 is in the

operational mode.

While the disclosure has been shown and described in only a few of its forms, it should
be apparent to those skilled in the art that it is not so limited but is susceptible to various changes

without departing from the scope of the disclosure.

13
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Claims
1. An apparatus for pumping well fluid from a well, comprising:

a primary pump assembly and a secondary pump assembly operatively coupled to each

other, each of the primary and secondary pump assemblies having an intake;

the secondary pump assembly having a storage mode while the primary pump operates,
the secondary pump having an operational mode allowing flow from the secondary pump

assembly;

a buffer fluid sealed within the secondary pump assembly while the secondary pump

assembly is in the storage mode; and

a pressure compensator mounted to the secondary pump assembly and having a movable
element that moves in response to a difference in pressure between well fluid on an exterior of
the secondary pump assembly and buffer fluid within the secondary pump assembly to reduce a

pressure differential between the well fluid and the buffer fluid.
2. The apparatus according to claim 1, wherein the pressure compensator comprises:

a wall structure having an inner side, an outer side, and a well fluid entry port to admit

fluid to the inner side; wherein

the movable element has one side in contact with the buffer fluid and an opposite side for

contact with well fluid entering through the entry port; and

the movable element seals the buffer fluid from contact with the well fluid.

14
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3. The apparatus according to claim 1, further comprising:

a sensor mounted in the secondary pump assembly in fluid communication with the

buffer fluid, the sensor sensing well fluid contamination within the buffer fluid.
4. The apparatus according to claim 1, wherein the pressure compensator comprises:
arigid annular wall having a well fluid entry port; and

a flexible sleeve located within the annular wall, the sleeve and the annular wall having a
common axis, the sleeve having an outer side in contact with the buftfer fluid and an inner side

for contact with the well fluid passing through the well fluid entry port.
5. The apparatus according to claim 1, wherein the pressure compensator comprises:

a capsule enclosing the secondary well pump assembly, the capsule being filled with the

buffer fluid, the capsule having a well fluid entry port; and

a flexible sleeve located within the capsule and having an interior in fluid communication
with the well fluid entry port, the flexible sleeve sealing the buffer fluid in the capsule from the

well fluid contained in the interior of the flexible sleeve.
6. The apparatus according to claim 1, wherein:
the secondary pump assembly comprises:
arotary pump;

an electrical motor containing a motor lubricant;

15
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a seal section coupled between the pump and the motor, the seal section having a flexible

element that reduces a pressure differential between the well fluid and the motor lubricant; and

the pressure compensator is mounted above the flexible element of the seal section and

below the pump.
7. The apparatus according to claim 1, wherein:
the secondary pump assembly comprises:
a rotary pump;
an electrical motor containing a motor lubricant;

a seal section coupled between the pump and the motor, the seal section having a flexible

element that reduces a pressure differential between the well fluid and the motor lubricant;

a shaft assembly extending from the motor through the seal section and into the pump for

driving the pump; wherein the pressure compensator comprises:

a pressure compensator housing having an annular wall, an upper end fastened to a lower
end of the pump and a lower end fastened to the seal section, the shaft assembly passing through

the pressure compensator housing and surrounded by the annular wall;
a well entry port extending from an inner side to an outer side of the annular wall; and

a flexible sleeve concentrically mounted within the annular wall, the sleeve having upper
and lower ends in sealing engagement with the upper and lower ends of the pressure

compensator housing, the sleeve having an outer side spaced radially inward from the annular

16
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wall for contact with the well fluid passing through the well fluid entry port and an inner side in

contact with the buffer fluid.
8. An apparatus for pumping well fluid from a well, comprising:
a supporting device for positioning within the well;

a primary pump assembly and a secondary pump assembly, each mounted to and
supported by the supporting device, the primary pump assembly and the secondary pump

assembly each comprising a pump with an intake;

the supporting device having a valve that has a first position allowing flow from the
primary pump assembly while the secondary pump assembly is in a storage mode, and a second

position allowing flow from the secondary pump assembly;

a barrier for the intake of the pump of the secondary pump assembly while the secondary
pump assembly is in the storage mode, defining a buffer fluid chamber in the secondary pump

sealed from the well fluid;
a buffer fluid contained within the buffer fluid chamber; and

a pressure compensator mounted to the secondary pump assembly and having a movable
element that reduces a difference between a pressure of well fluid on an exterior of the secondary

pump assembly and a pressure of the buffer fluid in the buffer fluid chamber.

9. The apparatus according to claim 8, further comprising:

17
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a sensor mounted in the secondary pump assembly in fluid communication with the
buffer fluid in the buffer fluid chamber, the sensor sensing contamination of the buffer fluid with

the well fluid; and

a surface panel remotely located from the secondary panel assembly for receiving a

signal from the sensor indicating contamination of the buffer fluid with the well fluid.
10. The apparatus according to claim 8, wherein the pressure compensator comprises:

a wall structure having an inner side, an outer side, and a well fluid entry port extending

from the outer side to the inner side to admit fluid; wherein

the movable element has one side in contact with the buffer fluid and an opposite side for

contact with the well fluid entering through the entry port; and
the movable element seals the buffer fluid from contact with the well fluid.
11. The apparatus according to claim 8, wherein the pressure compensator comprises:

a capsule secured to the supporting device and enclosing the secondary well pump
assembly, the capsule being filled with the buffer fluid, the capsule having a well fluid entry

port; and

a flexible sleeve located within the capsule and having an interior in fluid communication
with the well fluid entry port, the flexible sleeve sealing the buffer fluid in the capsule from the

well fluid contained in the interior of the flexible sleeve.

18
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12. The apparatus according to claim 1, wherein:
the capsule has a pump intake port; and
the barrier comprises a removable plug installed in the intake port.

13. The apparatus according to claim 8, wherein the pressure compensator comprises:
a rigid annular wall having a well fluid entry port; and

a flexible sleeve located concentrically within the annular wall, the sleeve having an outer
side in contact with the buffer fluid and an outer side for contact with the well fluid passing

through the well fluid entry port.
14. The apparatus according to claim 8, wherein the pressure compensator comprises:

a housing with a longitudinal axis, an annular wall, and upper and lower ends, at least

one of which releasably secures to a component of the secondary pump assembly;
a well entry port through the annular wall; and

a flexible sleeve concentrically mounted relative to the axis within the housing, the sleeve
having upper and lower ends in sealing engagement with the upper and lower ends of the
housing, the sleeve having an outer side spaced radially inward from the annular wall for contact
with the well fluid passing through the well fluid entry port and an inner side in contact with the

buffer fluid.

15. The apparatus according to claim 8, wherein the pressure compensator is mounted to the

secondary well pump assembly below the intake of the secondary well pump assembly.
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16. The apparatus according to claim 8, wherein:
the secondary pump assembly comprises:
arotary pump;
an electrical motor containing a motor lubricant;

a seal section coupled between the pump and the motor, the seal section having a flexible

element that reduces a pressure differential between the well fluid and the motor lubricant; and
the pressure compensator is mounted between the seal section and the pump.
17. The apparatus according to claim 8, wherein:
the secondary pump assembly comprises:
arotary pump;
an electrical motor containing a motor lubricant;

a seal section coupled between the pump and the motor, the seal section having a flexible

element that reduces a pressure differential between the well fluid and the motor Jubricant;

a shaft assembly extending from the motor through the seal section and into the pump for

driving the pump; wherein the pressure compensator comprises:

a housing having an annular wall through which the shaft passes, an upper end fastened

to a lower end of the pump and a lower end fastened to the seal section;
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a well entry port through the annular wall from an inner side to an outer side of the

annular wall; and

a flexible sleeve concentrically mounted within the annular wall, the sleeve having upper
and lower ends in sealing engagerﬁent with the upper and lower ends of the body, the sleeve
having an outer side spaced radially inward from the inner side of the annular wall for contact
with the well fluid passing through the well fluid entry port and an inner side in contact with the

buffer fluid.
18. A method of pumping well fluid from a well, comprising:

(a) dispensing and sealing a buffer fluid within a pump of a secondary pump assembly to

place the secondary pump assembly in a storage mode;

(b) mounting the secondary pump assembly and a primary pump assembly into a

downhole assembly and lowering the downhole assembly into the well;

(c) operating the primary pump assembly to pump the well fluid from the well while the

secondary pump assembly remains in the storage mode; and

(d) reducing a difference between well fluid pressure on an exterior of the secondary

pump assembly and the buffer fluid.
19. The method according to claim 18, further comprising:

sensing contamination of the buffer fluid with the well fluid and providing a signal to a

surface panel remotely located from the secondary pump assembly.
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20. The method according to claim 18, wherein the method further comprises:

providing the secondary pump assembly with a motor containing a motor oil;

independently of step (d), reducing a difference in pressure between the well fluid on an
exterior of the motor and the motor oil while the secondary pump assembly is in the storage

mode; and

sealing the motor oil from the buffer fluid while the secondary pump assembly is in the

storage mode.
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