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The use of high pressure fluids pumped from
the surface to drive down-hole pumps.
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Hydraulic Lift Systems
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* Diversity of applications
¢ High volume
¢ Run and retrieve by circulation
or wireline
¢ Deviated wells
¢ No rods in tubing (no rod/tubing wear)
* Works extremely well with solids,
corrosive fluids, and high temperatures
* No moving parts downhole (no
mechanical wear)
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* Low efficiency
* Requires a high pressure

surface line for the power fluid |
e Cannot “pump-off” a well -
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Current g
ns " .
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Operating Depth 5,000 to 10,000’ TVD 20,000" TVD

Operating Volume 300 to 1,000 BPD >35,000 BPD

Operating Temperature 1002 to 2502F 500°F
0to 902 Pump

Wellbore Deviation 0 to 202 Hole Angle T:;:/nl'gg,t

Build Angle

Corrosion Handling Excellent

Gas Handling Good

Solids Handling Good

Fluid Gravity 262 API

Servicing Hydraulic or Wireline

Prime Mover Type Multi-cylinder or Electric

Offshore Application Excellent

System Efficiency 10% to 30%
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Efficiency

KN=003 KTS-02
N- (PD - PS)/(PN - PD)
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The well has stopped flowing

De-watering gas wells (usually a coiled tubing jet)
To boost production from wells

When an existing gas-lift well is proving cost
prohibitive (i.e. the gas is depleting)

When the casing is no longer a viable fluid flow
conduit (parallel/concentric installation required
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15/16” DHJP

2.5 ” DHJP

#7—> SPE Web Events

7” DHJP

(China)
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* Freestyle pump and
portable surface unit

e 80% faster fluid recovery
versus nitrogen and
swabbing

— 1 to 3 days for small frac
volumes

— 1 to 3 weeks for larger frac
volumes > 15,000 BPD
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High pressure liquid from one
zone...

...can be the power fluid to
produce a lower pressure
zone.

Packer
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@ Hydraulic Lift Systems - Piston Pump
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P/E=1 P/E=05 PE=2
1000 PSI
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Retrievable by circulation or
wireline

* Positive displacement — strong
drawdown

¢ Double-acting efficiency

* Good depth/volume capability to
over 15,000 ft.

¢ Deviated wells

e Multi-well production from single
surface package

No rods in tubing
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Horse statuette presented to
Dresser Guiberson
(now Weatherford)

was carved from heavy crude

productionin
Liao-He Qilfield in China.

Hydraulic pumps using heated
power fluid enables production
of the field.
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¢ Solids

 Free gas (volumetric
efficiency)

¢ Volume <1000 BPD
e Requires service facilities

e Requires high-pressure
surface system
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Operating Depth
Operating Volume

Operating Temperature

Wellbore Deviation

Corrosion Handling
Gas Handling

Solids Handling
Fluid Gravity
Servicing

Prime Mover Type
Offshore Application

System Efficiency

Typical Piston Pump Current Piston Pump

5 i x
Installations Maximums’ Surface Power

Fluid Package
7,500 to 10,000" TVD 17,000° TVD

50 to 500 BPD 4,000 BPD

1009 to 2502F 5002F

0to 902 Pump Placement
010 90 Landed Pump <259/100’ Build Angle
(Depending on Pump)

Good
Excellent (PL-III)
Poor
+/- 82 API
Hydraulic or Wireline
Multi-cylinder or Electric

Good

40%1050%
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