Introduction to production ESS&NELL

Production facilities & processes

Hydrocarbons must be explored, appraised, developed, produced, transported and refined before they
can be used. The production and processing of hydrocarbons can be complex with many variables and
external factors which influence the size, location and cost of the required facilities.

There are a wide variety of component parts in any production system and the specific components
required will be dictated by the type and quantity of reservoir fluids being produced.

Major components include; the wellhead which acts as the connection point between the well completion
and surface facilities; production manifolds that allow flow from multiple wells to be combined, or
isolated; separators which allow the oil, water and gas to be separated; heat exchangers used to either
heat or cool produced fluids, and scrubbers used to remove unwanted materials from produced gas.

From the processing facilities hydrocarbons are transported to market or on to refining plants. Gas will
commonly be compressed to provide adequate pressure to flow through the pipelines and may require
boosting over long distances.

Crude oil is often first stored at
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Start-up, commissioning & handover

Start-up and commissioning is part of the overall production system design verification, validation and
operational readiness process. This process ensures that the system meets specification and that the
production operations team can accept responsibility for the safe and efficient operation of the asset.
Many checks will be carried out on the production facility.

Following installation checks on the utility, electrical and instrumentation systems will typically
include cleaning, flushing and purging; initial start-up and shutdown testing; pressure testing;
mechanical integrity and performance testing; and tightness testing.

From a safety perspective, hydrostatic pressure testing of the production facility is one of the most
important pre commissioning activities that will be performed. This will prove the strength and
integrity of the materials used during the construction.

Commissioning starts from the point at which steps are taken to bring the production facility up to
operating pressure/temperature and to introduce the first fluids to be processed.

Commissioning shall be complete when the production facility is operating at full design capacity and
producing products to specification.
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Production operations & maintenance

Production operators are at the centre of the oil and gas production process and participate in all phases
of an asset lifecycle, from conceptual engineering input through to design, build, commission, operate
and decommission. Production operators are the asset custodian which means they run the asset to
ensure daily production volumes are optimised and that it is done so safely.

Almost every hydrocarbon production and processing facility now has a central control room (CCR) from
where the facility is monitored and controlled.

The control and monitoring function is often done by means of a distributed control system (DCS) and
the process can be optimised using an optimisation computer (OPCOM).

Oil & gas production facilities contain thousands of pieces of process and utilities equipment that are
subject to wear, erosion, deterioration and corrosion. This often means that there are occasionally
breakdowns and outages.

An important daily challenge at all production facilities is eliminating equipment failure, that can have
many causes and consequences. Maintenance teams not only investigate causes, but also determine the
best strategy to mitigate or avoid consequences.

Field optimisation

Optimising the production, or improving productivity, is a complex and challenging problem. Oil and gas
companies throughout the world are reassessing their production strategies to try and optimise how
they produce and sell their hydrocarbon products.

To further complicate reservoir optimisation, the individual challenges facing each well may change over
time, e.g. reservoir behaviour changing as an effect of depletion, shutdown of wells due to slugging or
water production, failed sensors and the change of efficiencies within the topside process system.

MER (Maximum Economic Recovery) is a goal of most oil and gas producing nations around the world.
They know that by optimising production, the chances of maximum economic recovery are made greater.
This can benefit both national economies and the oil and gas companies that find and produce the
hydrocarbons that are sought after.

There are immense opportunities for production optimisation on a global scale. Many fields in production
today may only produce 30% of their recoverable oil and gas reserves.

Some of the primary production optimisation methods include flowline control to stabilise multiphase
flow in gathering systems, risers and flow lines; well control that will stabilise and optimise gas lift and
naturally flowing wells.

This application should prevent flow and pressure surges while maintaining
minimal back pressure and maximum production; and gas-lift optimisation to ensure the best possible
distribution of lift-gas between gas lifted wells.

Decomm|SS|on|ng

Decommissioning of offshore platforms, subsea infrastructure, pipelines, refineries and other installations
will have to be done safely and efficiently in line with local and international rules and regulations.

In many countries, specific decommissioning legislation is minimal. In the absence of comprehensive
national legislation in a specific territory, international regulations and guidelines may form the basis for
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