
CAREERS THROUGH MATHS: ELECTRICIAN

JOB DESCRIPTION

An  electrician  in  the  UK  is  a  skilled  professional  responsible  for  installing,

maintaining,  and  repairing  electrical  systems  in  a  wide  range  of  settings,  from

domestic  homes  and  commercial  properties  to  large-scale  industrial  plants  and

infrastructure  projects.  Their  daily  duties  are  diverse  and  governed  by  strict  UK

regulations,  primarily  the  BS  7671  IET  Wiring  Regulations.  A  typical  day  might

involve  reading  and  interpreting  technical  diagrams  and  architectural  blueprints,

installing  new  circuit  boards  and  wiring  systems,  testing  existing  installations  for

safety using specialised equipment, diagnosing faults, and ensuring all work is fully

compliant with British safety standards. The work environment can vary dramatically,

from cramped lofts  and new-build construction sites to sophisticated facilities like

data centres or renewable energy farms such as offshore wind installations.

Mathematics is absolutely central to the role, forming the foundation of almost every

task. It is not merely about basic arithmetic; it involves applied calculations to ensure

systems are safe, efficient, and functional. For instance, when designing the circuitry

for a new kitchen extension, an electrician must calculate the total electrical load of

all  appliances  to  determine  the  correct  cable  size  and  fuse  rating,  preventing

overheating  and  potential  fire  hazards.  They  must  also  perform  voltage  drop

calculations  over  long  cable  runs  to  ensure  appliances  at  the  end  of  the  circuit

receive adequate power, a critical consideration in large warehouses or agricultural

settings.

The profession demands a high level of problem-solving skill, often under pressure.



An electrician might be called to a factory where a production line has faulted. Using

logical deduction and diagnostic testing, they must measure circuit values, analyse

the  data,  and  pinpoint  the  failed  component—a  process  steeped  in  mathematical

reasoning.  Furthermore,  with  the  UK's  push  towards  net  zero,  electricians  are

increasingly involved in installing cutting-edge technology like electric vehicle (EV)

charging  points  and  solar  photovoltaic  (PV)  systems,  which  require  complex

calculations  for  system  sizing,  energy  yield  estimation,  and  integration  with  the

national grid.

HOW MATHEMATICS IS USED

Algebra and Formulae: Electricians constantly use algebraic formulae to solve

for unknown values, which is fundamental to circuit design and analysis. A core

application is using Ohm's Law (V = I  x R) and the Power Law (P = I  x V) to

calculate current (amperes), voltage (volts), and resistance (ohms). For example,

to select the correct fuse for a 3kW immersion heater on a 230V supply, they

calculate the current: I = P / V → 3000W / 230V ≈ 13A, therefore a 16A fuse or

circuit  breaker would be required. Similarly, they calculate the resistance of a

circuit to predict how it will behave under load.

Geometry and Trigonometry: Spatial mathematics is crucial for planning cable

routes,  calculating  lengths,  and  determining  tray  and  trunking  sizes.  When

installing  wiring  in  a  large  commercial  building,  an  electrician  must  use

Pythagoras' theorem to calculate the exact diagonal distance between points to

minimise cable waste and comply with installation regulations. Trigonometry is

essential for phasor diagrams in alternating current (AC) theory, especially when

dealing  with  three-phase  systems  common  in  UK  industrial  and  commercial

supplies, to understand the relationship between voltage and current phases.

Calculations for Cable Sizing: This is a critical safety calculation mandated by

the  IET  Wiring  Regulations.  It  is  not  guesswork;  it  involves  a  multi-step

mathematical  process.  An  electrician  must  calculate  the  design  current  (Ib),

apply  correction factors  for  ambient  temperature (e.g.,  in  a  loft  space)  and if

cables are grouped together (Ca and Cg), and then apply a protective device

rating factor (Cf). The resulting value is used to select a cable with a current-

carrying  capacity  (Iz)  that  exceeds  the  calculated  corrected  value.  Incorrect

calculations can lead to catastrophic cable failure.
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Financial  Mathematics  and  Estimation: For  electricians  running  their  own

business  or  managing  projects,  maths  extends  to  cost  estimation  and  project

management. They must accurately calculate the quantity of materials needed

(lengths of cable, number of sockets, hours of labour), apply VAT, and provide a

detailed quote to a customer. They use percentages to calculate profit margins

and analyse job profitability. Poor estimation can result in significant financial loss

on a project.

Statistical  and Analytical  Methods: While  less  frequent,  analytical  skills  are

used for  interpreting data  from power  quality  analysers  and thermal  imaging

cameras. For example, after installing an EV charging point, an electrician might

analyse energy consumption data logged by the unit to advise the customer on

cost-saving tariffs. In industrial settings, analysing trends in electrical load data

can  help  a  client  identify  inefficient  machinery  or  potential  cost  savings  by

shifting usage patterns.

KEY SKILLS & TOOLS

Skill/Tool Application

Multifunction Tester

(e.g., Fluke or

Megger)

Used to perform essential safety tests such as earth fault loop

impedance (Zs) and insulation resistance (IR). The electrician

must mathematically interpret the results, comparing them

against maximum permissible values tabulated in the BS 7671

regulations to certify the installation is safe.

Cable Calculation

Software (e.g., IET

Design Software)

UK-specific software that automates complex cable sizing

calculations. The electrician inputs parameters (current,

installation method, correction factors), and the software

performs the maths to recommend a compliant cable size,

reducing human error and ensuring adherence to British

standards.

Technical Diagrams

& Blueprints

Electricians must interpret scale drawings, calculating real-

world distances from scaled measurements. They use geometry

to plan efficient cable runs and calculate total material
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requirements, ensuring they order the correct lengths of

conduit, trunking, and cable for a job.

Programmable Logic

Controllers (PLCs)

In industrial automation, electricians work with engineers to

program PLCs. This involves using Boolean algebra (AND, OR,

NOT logic gates) and binary systems to create control

algorithms for machinery on production lines in UK

manufacturing and processing plants.

Thermal Imaging

Camera

Used for preventative maintenance. The electrician analyses

thermal images to identify "hot spots" caused by loose

connections or overloaded components. This requires an

understanding of heat gradients and patterns to diagnose

problems before they cause a failure or fire.

Client Quotation &

Invoicing Software

Tools like Xero or QuickBooks are used to apply financial maths.

The electrician calculates totals, applies VAT at the current UK

rate (20%), adds labour costs calculated on an hourly or daily

rate, and generates professional invoices for customers.

Compliance with BS

7671 Regulations

The entire regulatory framework is mathematical. Electricians

must navigate vast tables of correction factors, maximum values,

and formulae contained within the wiring regulations to ensure

every installation is mathematically verified as safe before being

energised.

Typical  Pathway: The  most  common  entry  route  in  the  UK  is  through  an

apprenticeship, typically requiring GCSEs at grades 9-4 (A*-C) in Maths, English, and

a Science (often Physics). Apprenticeships combine on-the-job training with a college

course, leading to Level 3 qualifications such as the City & Guilds 2365 Diploma or

the NVQ Level 3 in Electrotechnical Services. Upon completion, aspiring electricians

must obtain the  ECS (Electrotechnical Certification Scheme) Card to prove their

competency and work on site.  To work independently on domestic  projects,  they

must then achieve  NVQ Level 3 and register with a competent person scheme like

NICEIC or  NAPIT to  self-certify  their  work  against  Building  Regulations.  Career

progression  can  lead  to  roles  as  a  approved  electrician,  supervisor,  contracts

manager,  or  starting  one's  own  business.  Further  specialisation  into  areas  like

electrical  engineering  or  building  services  engineering  often  requires  foundation

degrees or HNDs.

Industry Demand: Demand for skilled electricians in the UK remains consistently

high. According to the Office for National Statistics (ONS), there is a recognised skills



shortage in the construction and trades sector.  This  demand is  driven by several

factors:  the  UK  government's  commitment  to  building  new  homes,  major

infrastructure projects like HS2, and the critical transition to green energy, requiring

installers  for  EV charging points,  heat  pumps,  and solar  panels.  Electricians  with

strong  mathematical  skills  to  design  and  install  these  complex  systems  are

particularly sought after.

Real-World Impact: Electricians are vital to the UK's economy and societal safety.

They  power  everything  from  homes  and  hospitals  like  the  NHS  trusts  to  iconic

commercial  projects  like  The  Shard  and  critical  national  infrastructure.  Their

mathematical precision ensures the safe and reliable operation of the electrical grid,

prevents  fires,  and  protects  lives.  By  enabling  the  adoption  of  renewable

technologies, they are directly contributing to the UK's net-zero 2050 target, making

communities more sustainable and energy-efficient for the future.
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