CAREERS THROUGH MATHS: OIL RIG WORKER

JOB DESCRIPTION

An oil rig worker, often referred to as a rigger or offshore technician in the UK sector,
is responsible for the safe and efficient extraction of oil and gas from beneath the UK
seabed, primarily in the North Sea. The role is highly technical and physically
demanding, involving 12-hour shifts for two to three weeks at a time on offshore
installations operated by major companies like BP, Shell, and Harbour Energy. The
work environment is one of extreme precision and vigilance, governed by strict
health and safety protocols set by the UK Health and Safety Executive (HSE) to
mitigate risks associated with heavy machinery, high pressures, and volatile
materials.

Key daily duties range from operating and maintaining complex drilling machinery,
conducting routine safety inspections, and handling drill pipes, to monitoring well
pressure gauges and mud systems. A significant part of the role involves assisting the
driller and mud engineer by collecting and accurately recording data on drilling
parameters, fluid densities, and equipment performance. This data is the foundation
for the critical decisions made on the rig floor, ensuring operations remain within safe
working limits and align with the project's geological targets.

Mathematics is absolutely central to this role, providing the quantitative framework
for every operation. For instance, calculating the correct weight of drilling mud
needed to counterbalance subterranean pressures (a calculation known as 'mud
weight') is essential to prevent a catastrophic blowout. Similarly, workers must
precisely calculate volumes and displacements when adding new sections of drill



pipe to avoid well control issues. These are not abstract concepts but daily
mathematical applications where accuracy is paramount for safety, environmental
protection, and economic efficiency on UK Continental Shelf (UKCS) assets.

HOW MATHEMATICS IS USED

Mechanics and Fluid Dynamics: This is the primary mathematical area, crucial for
maintaining wellbore stability. Workers constantly use calculations involving pressure,
force, and density. A key task is calculating the hydrostatic pressure exerted by the
column of drilling fluid (mud) in the wellbore using the formula P = pgh, where p is mud
density (in pounds per gallon or kg/m?), g is gravity, and h* is the true vertical depth of
the well. For example, to prevent an influx of formation fluid in a well 3000m deep, a
worker must calculate the precise mud density needed to exert a pressure greater
than the pore pressure of the rock. Another application is calculating pump output
volumes and pressures to efficiently circulate drilling fluid and clean the hole.

* Algebra and Trigonometry: Used extensively for planning and operational
tasks. Algebra is used to solve for unknown variables in equations, such as
calculating the volume of cement required to seal a specific section of casing in
the well. Trigonometry is vital for directional drilling, which is common in the
UK's mature North Sea fields to reach multiple reservoirs from a single platform.
Workers must understand how to interpret survey data that uses inclination and
azimuth angles to plot the well's path in 3D space, ensuring it hits the geological
target thousands of metres underground.

* Geometry and Volumetrics: Essential for calculating capacities and
displacements. Workers must calculate the annular volume between the drill
pipe and the wellbore casing to determine how much drilling fluid is in the hole.
This is critical during well control events; if kick (unwanted fluid influx) is
detected, they must use volumetric methods to safely pump out the influx by
carefully manipulating pressures and measuring precise fluid volumes pumped
in and out of the well.

* Statistics and Data Analysis: Modern UK offshore installations are equipped with
vast arrays of sensors providing real-time data on everything from vibration
analysis on machinery to gas levels. Workers are trained to interpret this data,
recognising statistical trends and anomalies. For instance, a gradual increase in



pump pressure might indicate a blockage, while statistical process control is used

to monitor equipment performance over time, predicting failures before they

occur and scheduling preventative maintenance.

KEY SKILLS & TOOLS

Skill/Tool Application

Drilling Control
Systems

Real-Time Data
Monitoring
Software

Pressure Volume
Temperature (PVT)
Analysis

Spreadsheet
Software (Excel)

Specialised Drilling
& Pressure Control
Equipment

Technical
Reporting

Computerised systems like National Oilwell Varco's NOVOS™ are
used to automate drilling operations. Workers monitor and input
mathematical parameters such as weight-on-bit, rotary speed, and
flow rates, which the system uses to optimise the rate of
penetration while avoiding equipment damage.

Applications such as Schlumberger's Techlog® are used to
visualise and analyse downhole data. Workers monitor log data,
which is fundamentally mathematical, to identify formation
properties and make immediate decisions, such as adjusting mud
weight based on pore pressure predictions.

Specialised software models the behaviour of reservoir fluids
under changing conditions. Technicians use this to calculate
critical parameters for well testing, essential for determining the
economic viability of a reservoir discovery in the UK North Sea.

The workhorse for on-the-fly calculations. Used for everything
from creating fluid tracking sheets and calculating cement slurry
designs to inventory management and reporting daily drilling
metrics to onshore engineers in Aberdeen.

Operating blowout preventers (BOPs) and choke manifolds
requires a deep mathematical understanding of pressure control.
Workers perform calculations to conduct pressure tests on
equipment, ensuring they can hold specific pressures as
mandated by UK HSE regulations.

The ability to clearly document mathematical findings—such as
daily drilling reports, safety case calculations, and incident reports
—is essential for communication with the offshore installation



manager (OIM) and onshore support teams, ensuring regulatory
compliance and operational continuity.

Using quantitative risk assessment (QRA) methodologies, workers
Risk Assessment & apply mathematical models to evaluate the probability and
Management potential impact of hazardous events, a cornerstone of the UK's
safety case regime for offshore operations.

Typical Pathway: The most common entry route is through an apprenticeship, such
as a Modern Apprenticeship in Engineering (Oil & Gas) offered by providers like
OPITO, often requiring a minimum of National 5s or GCSEs (grades 9-4/A*-C) in
Maths, English, and a Science. Alternatively, one can start as a Roustabout with no
formal qualifications and progress. After gaining experience, workers train for
specific roles like Roughneck or Derrickhand, obtaining mandatory safety
certifications (e.g., BOSIET, MIST). Further progression to roles like Driller or
Toolpusher requires demonstrating advanced technical and mathematical
competency, often supported by vocational qualifications like an SVQ/NVQ Level 3 in
Processing Operations. Those with a foundation degree or BEng in Mechanical or
Petroleum Engineering can enter via graduate programmes with major operators.
Industry Demand: The UK offshore sector is in a phase of managed decline but
remains a significant employer, with a strong focus on decommissioning and
extending the life of existing fields. The Oil & Gas UK (now OEUK) 2023 Workforce
Report highlights a continued demand for highly skilled technicians who can work
efficiently and safely. The energy transition is creating new demand for mathematical
skills in areas like carbon capture utilisation and storage (CCUS) and hydrogen,
requiring a workforce adept at applying core engineering mathematics to new
challenges.

Real-World Impact: Oil rig workers are critical to UK energy security, ensuring the
safe production of the oil and gas that still heats millions of homes and powers
industry. Their precise mathematical work directly contributes to the UK's economy;
for example, the successful drilling of a new well in BP's Clair field or the safe
decommissioning of a platform by Fairfield Energy relies entirely on their expertise.
Furthermore, their rigorous application of mathematics for safety management has
made the UK North Sea one of the safest offshore operating environments in the
world, protecting both the workforce and the marine environment.
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