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“Targeted Zone”

LATER LIFE PDP PUMP REQ’D

Gas Pump Application Target Zone

All shale wells eventually decline to Late Life Conditions

LOW BHP < 500 psi – LOW RATES < 50 BPD

Many/Most shale wells will be successfully Rod Pumped

NON-TORTUOUS WELLBORES – LOWER GLRS

Large Population of shale wells will be idled

LOE TOO HIGH – OPERATING ISSUES
ROD BREAKS – GAS LOCK 

TUBING WEAR – OVERSIZED PUMP UNITS
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Gas Pump Solves Rod Pump Issues

Rod Breaks

Gas Lock

Tubing Wear

No rods

Minimal down hole 

movement

Surface controlled gas 

displacement of 

accumulated liquids and  

downhole high pressure 

gas venting for pump 

chamber

RRP GAS PUMP
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Market Assessment 
Gas Pump Candidates

+/- 65,600 candidates in the USA have evolved from wells drilled since 2011

+/- 2,000-3,000 candidates were being generated annually in 2020

• Avg Rig Count 2022: 600

• Avg Rig Count 2020: 350

ESTIMATED TAM of +/- 11,900 existing wells in 2020.  

Candidate population growing at the pace of +/- 1,100 wells per year in USA.

ACTIVITY
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WELLS : TOTAL (NEW) WELL COUNT 

CANDIDATES : WELLS REQUIRING POSITIVE DISPLACEMENT PUMPING 

TAM : DIFFICULT POSITIVE DISPLACEMENT PUMPING WELLS     
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What is Gas Pump?

A downhole blow case system that is…..

modified to be surface controlled to …..

pumps liquid from wells

Let’s look at an overview of its components, and how it works.



ALRDC.COM
6/28/202

2
6

Gas Pump – Key Components

Hydraulic Switch Control Line

Gas Vent Valve

Gas Vent Line

Gas Injection Line

Production Tubing

Tubing Standing Valve

Dip Tube

Pump Chamber

Gas Injection Valve

Chamber Standing Valve
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Patented Gas Pump Injection and Vent Valves are Synchronized 
On injection cycle transition, as hydraulic pressure increases, the vent valve closes first and then the injection valve subsequently opens.

On vent cycle transition, as hydraulic pressure decreases, the injection valve closes first and then the vent valve subsequently opens.

Lift Cycle
Triggered by Hydraulic Pressure Increase

Vent Cycle
Triggered by Hydraulic Pressure Reduction

Phyd

Pinj

Injection Valve

Open

Vent Valve

Closed

Injection Valve

Closed
Vent Valve

Open

Pannular
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How does Gas Pump Controller work?
A Hi-Lo Pin Pressure Controller activates a hydraulic pressure pump (control switch) that toggles a gas injection and gas 

vent valve to effectively “pump” liquids from the gas pump chamber (blow case) with gas

Key Surface Components

Hi-Lo Pressure Controller Switch

Hydraulic Pressure Switch/Pump

Injection 

Gas

Inlet

Booster HP Gas Injection Compressor

Hydraulic Line to Well

HP Gas Injection Line to Well
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Simple to Set Up and Operate

High pressure pin setting

Low pressure pin setting

Gas Injection Line

Hi-Lo Controller

Booster 

Compressor

• Low Pressure Pin set at minimum pressure setting required to lift liquid in tubing

• High Pressure Pin set at minimum pressure setting required to accumulate sufficient gas 

volume in gas injection line to flush down hole chamber when toggled open

Note – Calculations do not correct for natural gas properties and z factor

Low Pressure Pin Setting Calculation

Depth = 8,000’

Pressure on Tbg SV = 8,000’ X 0.45psi/ft = 3,600 psi

Added Differential Pressure = 100 psi

Required BH Lift Pressure = 3,700 psi

Injection Gas Gradient = 0.04 psi/ft

Gas pressure at injection point = 8,000’ X 0.04 psi/ft = 320 psi

Low Pressure Pin Setting = 3,700 psi – 320 psi = 3,380 psi

High Pressure Pin Setting Calculation

Depth = 8,000’

Chamber Volume = 1.75 gallons (0.234 ft3)

Gas Injection Line Volume = 8.33 gallons (1.113 ft3)

Required BH Lift Pressure = 3,700 psi

Chamber Volume (SCF) @ 3,700 psi = (0.234 X 3,700)/14.7 = 59 ft3

Gas Injection Line Volume (SCF) @ 3,700 psi = (1.113 X 3,700)/14.7 = 280 ft3

Gas Injection Line Pressure Increase Req = [3,700 X (59 +280)]/280 = 4,480 psi 

Gas pressure at injection point = 8,000’ X 0.04 psi/ft = 320 psi

High Pressure Pin Setting = 4,480 psi – 320 psi = 4,160 psi

3,380

4,160
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Gas Pump is a Positive (Volumetric) Displacement Pump
To pump a barrel of liquid from a chamber at the bottom of a well, you have to displace the chamber with a barrel of gas at chamber conditions
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Gas Pump (Rule of Thumb) Gas Requirements
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Example
5 HP 

High-Pressure 

Single-Stage 

Compressor 

Performance

Capacity
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Gas Pump Lift Depth (Ft)

Gas Pump 5HP Single Stage Compressor 
Required Cycles, Lift Capacity, and Gas Requirements vs. Depth of Lift 

4.8 gallon chamber ; 0.375" gas injection line

5 HP Single Stage Compressor Lift Capacity Required Gas Compressor Discharge MCF/Day Required Gas to Liquid Lift SCF/BBL Required Cycles Per Day

8,000’ case solution
Psuction = 1,200 psi; 

Pdischarge Min = 3,480 psi

Pdischarge Max = 3,950 psi

Cycles/Day = 382

Required Gas Rate = 70 MCFD

Lift Capacity = 53 BPD
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Gas Pump Test Well

Gas Pump Injection Valve

Gas Pump 10 HP Surface Control Skid

Questions?
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Copyright

Rights to this presentation are owned by the company(ies) and/or author(s) listed on the title page.  By submitting this 
presentation to the Gas Lift Workshop, they grant to the Workshop, the Artificial Lift Research and Development Council 
(ALRDC) rights to:

• Display the presentation at the Workshop.

• Place it on the www.alrdc.com website, with access to the site to be as directed by the Workshop Steering Committee.

• Links to presentations on ALRDC’s social media accounts.

• Place it on a USB/CD for distribution and/or sale as directed by the Workshop Steering Committee.

Other uses of this presentation are prohibited without the expressed written permission of the company(ies) and/or author(s) 
who own it and the Workshop Steering Committee. 

6/28/202
2

15



ALRDC.COM

Disclaimer

The Artificial Lift Research and Development Council and its officers and trustees, and the Gas Lift Workshop Steering Committee
members, and their supporting organizations and companies (here-in-after referred to as the Sponsoring Organizations), and the 
author(s) of this Technical Presentation or Continuing Education Course and their company(ies), provide this presentation and/or training 
material at the Gas Lift Workshop "as is" without any warranty of any kind, express or implied, as to the accuracy of the information or the 
products or services referred to by any presenter (in so far as such warranties may be excluded under any relevant law) and these 
members and their companies will not be liable for unlawful actions and any losses or damage that may result from use of any 
presentation as a consequence of any inaccuracies in, or any omission from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are those of the author and not 
necessarily those of the Sponsoring Organizations.  The author is solely responsible for the content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents beyond the source documents, although we 
do make every attempt to work from authoritative sources.  The Sponsoring Organizations provide these presentations and/or training 
materials as a service.  The Sponsoring Organizations make no representations or warranties, express or implied, with respect to the 
presentations and/or training materials, or any part thereof, including any warrantees of title, non-infringement of copyright or patent 
rights of others, merchantability, or fitness or suitability for any purpose.
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