
Application Focus:

Wellhead Automation  
and Emissions Reduction
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Oil and Gas Wellhead Operations

The wellhead is the component at the surface of 
an oil or gas well that provides the structural and 
pressure-containing interface for the drilling and 
production equipment. It is commonly known as 
a Christmas tree.

It is utilised for both extraction of the oil or gas and for 
the injection of processing fluids. This injection is done at 
high pressure, increasing the performance of the well and 
includes chemicals to prolong the equipment by protection 
from corrosion.

The wellhead can be operated manually or automated 
dependant on the risk or location of the well. Remotely 
located wellheads are difficult to automate due to the lack 
of local power infrastructure, however increasing demands 
for emission reduction require full automation. Solar power 
systems and efficient low voltage equipment are now able 
to provide this automation.

Beyond the wellhead, there are many on-site processes that 
require the same levels of automation and affect overall site 
efficiency such as separator vessels and storage tanks. 

In this document we identify the main 
challenges for wellheads and separators where 
modern, reliable flow control equipment 
provides solutions for operators.

Product flow through a wellhead and separator:

 Raw hydrocarbons extracted from the ground enter the 
wellhead through the lower master valve

 A Christmas tree wellhead has many valves, with the  
output flow rate controlled by one or more high pressure  
choke valves that require robust controlled actuation

 Product from the choke valve passes through a sandtrap 
to extract sand from the mixture and store it in a drill pit

 Product then enters a separator system where water is 
automatically collected into storage tanks, filtered and 
reused for future fracking

 The oil and gas is then collected, with gas being sent to 
a de-hydrator

 Both oil and gas are cooled to 150 ºF in preparation for 
midstream transport

 The oil and gas are then routed to Lease Automatic 
Custody Transfer (LACT) skids before moving to the 
outlet pipeline where they are cleaned and refined 
further downstream

With the global drive to net-zero carbon emissions, it 
is essential that energy consumptions and emissions 
are tackled. Automating valves with electric actuators 
eliminates the on-site emissions produced by traditional 
pneumatic actuators. 

Pneumatically operated valves use wellhead gas as the 
motive power which is vented to atmosphere once used. 
This is both a safety and environmental concern as well as a 
lost revenue stream. Electric actuation of the control valves 
on a wellhead results in zero on-site emissions.

Pneumatic actuators can also suffer from reliability issues 
due to condensation related problems if the extracted gas is 
‘wet’. Electrical actuators eliminate these problems.

Electrical control is possible even in remote locations by 
using solar power and low voltage actuators. An additional 
benefit of installing solar electricity systems is the ability to 
use telemetry and monitoring equipment to help control 
and maintain efficient wellhead operations.

With low powered electric control options, you can improve 
CO2 footprint, reduce maintenance, increase efficiency and 
with solar power, even the energy you use is ‘green’.

Helping the Oil & Gas Industry2

Wellheads are found wherever oil and gas are being extracted, both onshore and offshore, on fixed wellheads or floating platforms.
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Design Challenges for Wellheads

Solution

Many wellheads use valves operated by pneumatic powered 
actuators which use the motive power of the wellhead gas 
for operation. By design, this causes pollution as the motive 
gas is vented to atmosphere. 

Wellhead designers and existing plant operators are moving 
to use electrically powered actuators that eliminate this 
problem as they produce zero on-site emissions.

Rotork IQ electric actuators provide low power solutions 
for many valves found on a wellhead including kill wing valve 
and master valves. They are also suitable for Emergency 
Shutdown (ESD) applications and are capable  
of providing detailed valve performance and operational  
data to local and remotely located control and asset 
management systems.

Rotork IQTF electric choke valve actuators have been 
designed specifically for wellhead choke valve operation. 
They provide high resolution output for precise control of 
valves to keep pressure and flow rate within the very tight 
tolerances set by the operator. IQTF low power requirements 
are suited for operation in remote locations where power is 
supplied by solar electricity systems.

Challenge:
Zero carbon emissions

Solution

Wellheads are often found in remote locations away from 
infrastructure. Modern low power equipment can be 
operated from solar electricity systems and used to replace 
traditional pneumatic products.

Rotork have worked to improve the efficiency of our electric 
actuators while maintaining their high levels of accuracy 
and performance. This design philosophy not only provides 
practical operation in remote locations, it also means any 
installation can benefit from the low power requirements.

Having electricity available means operators can install 
telemetry and monitoring equipment to analyse process 
data. Preventative maintenance software uses this data to  
minimise unplanned downtime and increase plant efficiency.

Rotork electric actuators help you meet your emissions 
targets. Our electric products provide highly accurate and 
repeatable flow control over extended periods of time with 
zero emissions for the lifetime of the device once installed.

Design of wellheads in remote locations requires 
equipment with low power usage, suited to 
remote and harsh environments and be operated 
and monitored remotely.

Challenge:
Remote electrical operation

Global industry must rise to meet the challenges 
of climate change. Governments have set 
industrial net-zero carbon emissions targets to be 
met by 2050 (EU) and 2060 (China).

There are many different wellhead configurations designed to suit specific 
applications. This diagram shows the main operational parts found on most 
Christmas tree wellheads.
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Design Challenges for Separator Systems

Solution

The first stage of any hydrocarbon production process once 
the product has started to flow from the well is to separate 
the gas from the liquids and the hydrocarbon liquids from 
the produced water. While separator systems have a simple 
method of operation, the control systems must be highly 
accurate and able to change rapidly.

Hydrocarbon mixture from the wellhead passes in to a 
three-stage separator to split the oil, water and gas. Internal 
baffle plates separate the mixture so that the oil floats 
on water. The oil will flow over the final baffle plate as 
long as the water level is maintained accurately. The gas 
accumulates above the oil and water and can be extracted 
at the top of the separator. 

Accurately controlling the mixture input along with the 
water level effluent allows the separation process to 
continue without risk of cross contamination.

Rotork CVA, CMA and PAX electric actuators are 
precision valve actuators delivering high resolution. They 
exceed the performance of traditional pneumatic devices 
and eliminate the on-site emissions associated with 
pneumatic actuators. Their low power designs are perfectly 
suited for remote locations with solar electricity systems.

Separators require constant adjustment to 
the valves controlling inlet, internal levels and 
outlets. Traditional pneumatic actuators can no 
longer be used due to their on-site emissions.

Challenge:
Fast, highly accurate modulating control
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The separator vessel has a simple method of operation but requires highly 
accurate flow control equipment to control all the inlets, outlets, levels and 
pressures throughout the system.
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Product Solutions

Reliability and Diagnostics

• Accurate, reliable and safe actuation of multiple 
valves found on wellheads

• Proven in remote locations throughout the world, 
requiring minimal maintenance

• Remote control and built-in data logging provide 
monitoring of valve performance and detailed 
process information for advanced analytics

• Robust and reliable isolation duty

• Compact size, low weight, high power output

• SIL capability to IEC 61508

• Low power variants for DC solar power supply

Robust High Pressure Control

• Designed specifically for choke valve operation

• High resolution output for precise control of 
pressure and flow rate valves

• Variants for rising stem, non-rising stem and 
direct drive linear applications

• Robust and reliable actuation of high pressure 
media

• Low power design suited for remote locations  
and DC solar power supply

• Connectivity and data logging

• Compact size, low weight, high power output

• Explosionproof to international standards

IQ Range of Multi and Part-Turn  
Electric Actuators

IQTF Range of Full-Turn  
Electric Actuators

Heavy-duty pipeline valve control and 
intelligent diagnostics

High pressure operation of choke valves

Accuracy and Repeatable Performance

• Precise modulating actuation of control valves on 
pressure control processes 

• Reliable linear and quarter-turn and valve 
operation 

• Resolution capability better than 0.1% and the 
ability to eliminate position overshoot

• Maintains tight process specifications

• Internal failsafe super-capacitor options

• Low power variants for DC solar power supply

CVA Part-Turn and Linear  
Electric Control Valve Actuators

High precision modulating operation 
of pressure control valves
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Product Solutions

Compact Linear Actuation

• Supplied as a standalone actuator or combined 
with Fairchild pressure regulators

• Less than 1 Watt power consumption during 
standby on DC solar power systems

• High thrust output in compact enclosure

• Built-in adjustable limit switch relays

• Suitable for use in hazardous areas, high 
temperatures and protected from water ingress

• Modbus RTU network option

PAX Range 
Linear Actuators and Motorised Regulators

Low power precision operation  
of flow control valves

Lifetime Management

A complete solution to the risks associated with  
the life cycle of your equipment 

Intelligent Asset Management

Advanced analytics to improve reliability and 
availability of key assets

Spares

Comprehensive OEM spares available worldwide

Life Cycle Management

Controlled strategies for managing the risks of 
ageing equipment

Service and Aftermarket Solutions

All plant operations

Accuracy and Repeatable Performance

• Precise actuation of control valves involved  
in the pressure control processes 

• Reliable linear, quarter-turn and rotary valve 
operation 

• Compact and powerful, with a 0.1% 
resolution capability

• Maintains tight process specifications

• Reduces measurement uncertainty

• Internal failsafe super-capacitor options

• Low power variants for DC solar power supply

CMA Part-Turn, Linear and Rotary 
Electric Control Valve Actuators

High precision operation 
of pressure control valves
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www.rotork.com

A full listing of our worldwide sales and service 
network is available on our website

Rotork plc
Brassmill Lane, Bath, UK

tel    +44 (0)1225 733200
email   mail@rotork.com

As part of a process of on-going product development, Rotork reserves the right to amend and change specifications without prior notice. 
Published data may be subject to change. For the very latest version release, visit our website at www.rotork.com

The name Rotork is a registered trademark. Rotork recognises all registered trademarks. Published and produced in the UK by Rotork. POLTG1021
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