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Upstream Technologies OverviewUpstream Technologies Overview

�‡Upstream & Midstream Definition

�‡Oil & Natural Gas Production Technologies

�‡Processing Technologies

�‡Technologies for Meeting Regulatory Issues

Agenda �±Upstream / Midstream 101
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Upstream Technologies OverviewUpstream Technologies Overview

Upstream Processes
�‡Exploration 
�‡Well Drilling 
�‡Oil Production
�‡Wellhead Gas Compression 
�‡Gas Gathering & Boosting
�‡Advanced Recovery Processes

Midstream Processes
�‡Gas Processing
�‡Gas Storage
�‡Marketing / Transporting

Upstream & Midstream Technologies
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Upstream Technologies OverviewUpstream Technologies Overview Oil & Gas Well Drilling

Fundamentals
�‡Deep hole drilled by a rotary drill rig to a  

depth of 100 ft. to several miles deep.
�‡Steel pipe casing inserted into the hole 

to provide structural integrity. 
�‡Casing is perforated at the base of the

well to enable oil flow into the casing. 
�‡A collection of valves (Christmas tree) is

fitted to the top of the casing to regulate
pressure and control flow.

Related Technologies
�‡High-pressure compressed air is used to

power rotary drills.
�‡Diesel powered generator sets provide

site power for drilling, drill string
withdrawal, and auxiliary needs. 

�‡Water and drilling fluid disposal needs.
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Upstream Technologies OverviewUpstream Technologies Overview Oil Extraction & Recovery
Primary Recovery      

Fundamentals
�‡Underground pressure in the reservoir is

sufficient to force oil to the surface.
�‡Natural gas or water are usually present

to supply the needed underground  
pressure.

�‡A well head Christmas Tree valve stack
connects the well to a pipeline network
for storage and processing. 

Related Technologies
�‡Water and drilling fluid disposal needs.

Primary Recovery typically recovers about 20% of the oil in a reservoir.
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Upstream Technologies OverviewUpstream Technologies Overview Oil Extraction & Recovery
Secondary Recovery      

Fundamentals
�‡Underground pressure in the reservoir is 

not sufficient to force remaining oil to
the surface.

�‡Various techniques to aid recovery from
depleted or low-pressure reservoirs:
- Beam pumps �±electric or gas driven
- Electric submersible pumps
- Other techniques to increase reservoir
pressure and sweep oil out of the pore
space and into production wells:
- Water injection
- Natural gas reinjection
- Gas Injection 
- Gas lift
- Air injection (fire flood)
- CO2 injection

Related Technologies
�‡Water and drilling fluid disposal needs.

Primary + Secondary Recovery typically recovers 
about 25% to 35% of the oil in a reservoir.
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Upstream Technologies OverviewUpstream Technologies Overview Oil Extraction & Recovery
Secondary Recovery      

Primary + Secondary Recovery typically recovers 
about 25% to 35% of the oil in a reservoir.

Cedar Hills North Unit Production
Continental Resources, Inc.
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Upstream Technologies OverviewUpstream Technologies Overview Oil Extraction & Recovery
Tertiary Recovery      

Fundamentals
�‡�5�H�G�X�F�H�V���W�K�H���R�L�O�¶�V���Y�L�V�F�R�V�L�W�\���W�R���L�Q�F�U�H�D�V�H

oil production.
�‡Various techniques to aid recovery from 

depleted or low-pressure reservoirs:
- Thermal enhancement (steam or hot

water injection
- In-situ burning 
- Detergent addition
- CO2 flooding

Related Technologies
�‡Water Injection pumps
�‡Steam or CO2 compressors
�‡Water and drilling fluid disposal needs.

Tertiary Recovery typically recovers an incremental
5% to 15% of the oil in a reservoir (30 to 50% total).
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Upstream Technologies OverviewUpstream Technologies Overview

�‡Raw natural gas comes from three types of wells:
1. Associated Gas from Oil Wells

- can exist as free gas separate from oil in the formation, or
can be dissolved in crude oil

2. Gas Wells
- produce raw gas, usually saturated with water

3. Condensate Wells.
- produce free natural gas along with semi-liquid 
hydrocarbon condensate

�‡Natural gas is primarily methane, but may also contain
significant quantities of:
- heavier hydrocarbons (ethane, propane, butane,
& pentane, removed as condensate)

- water vapor
- CO2, nitrogen, helium, H2S & other compounds. 

�‡Before natural gas can be used as a fuel, almost all 
materials other than methane must be removed.

�‡Byproducts must be stored and either sold or disposed of.

Natural Gas Production
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Upstream Technologies OverviewUpstream Technologies Overview Gas Gathering / Well Head Compression

Fundamentals
�‡Gas is extracted / collected from deep

gas and oil wells drilled into the
formation.

�‡Suction pressure as high as 200 psig to
less than atmospheric pressure.

�‡Suction pressure declines as well plays
out.

�‡Gas is compressed to higher pressure
required by gathering pipeline grid.

�‡Wet gas requires copious liquid
and solids separation capacity.

�‡Gas fired heaters are used to prevent
the formation of hydrates.
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Upstream Technologies OverviewUpstream Technologies Overview Gas Gathering / Well Head Compression
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Upstream Technologies OverviewUpstream Technologies Overview Coal Bed Methane (CBM)

Compliments of Ariel Corp.

Fundamentals
�‡Gas is extracted / collected from shallow

wells drilled into coal seams.
�‡Suction pressure typically near or below

atmospheric pressure.
�‡Gas is compressed to higher pressure

required by gathering pipeline grid.
�‡Wet gas requires copious liquid

separation capacity.
�‡High methane content with some CO2.
�‡Water separation and disposal in

injection wells.
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Upstream Technologies OverviewUpstream Technologies Overview Produced Water Disposal

Fundamentals
�‡Produced water is filtered or otherwise 

treated to remove particulates that
might plug formations.

�‡Water is injected into underground
caverns or depleted formations via
deep wells.

�‡Environmental regulations apply.

Related Technologies
�‡Condensate separation


