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1 Introduction

1.1 About us
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The Defence Awarding Organisation is an awarding organisation that understands the 

specific challenges facing the Armed Forces, enabling us to quality assure learning 

outcomes that are suited to the needs of this sector.

Customer satisfaction is the cornerstone of our organisation and is delivered through an 

efficient, customer-led service, providing excellent value for money.

1.2 Customer Service Charter

Our Customer Service Charter outlines the minimum level of service that Centres can 

expect. The Charter will be reviewed annually and revised as necessary in response to 

customer feedback, changes in legislation, and guidance from the qualifications Regulators.

1.3 Centre Support

The Defence Awarding Organisation works in partnership with its customers. For help or 

advice contact:

Business Manager 

Defence Awarding Organisation 

Room 108 

Trenchard Building 

Defence Academy 

Shrivenham 

SN6 8LA

Tel: 01793 314187



2 The Qualification

2.1 Overall Objective for the Qualifications 

This handbook relates to the following qualification: 

 Level 4 Diploma in Electrotechnical Studies and Practice (Military Engineering)

This qualification provides the standards that must be achieved by individuals that are to be 

employed in the ME (Electrician) trade at Class 1

2.2 Pre-entry Requirements

Candidates must have completed a ME Class 2 (Electrician) course and have verifiable 

evidence of achievement at Class 2 for all capability units. This will enable Recognised Prior 

Learning (RPL) to be applied for LOs previously achieved. 

If this evidence is not available candidates must provide evidence for all Learning Outcomes.

2.3 Unit Content and Rules of Combination

This qualification is made up of a total of 18 mandatory units and one optional unit. The 
optional unit (Carry out Overhead Linesman (OHL) tasks) is intended to be taken by 
nominated candidates as preparation for specific tasks/duties as required by organisational 
requirements. This unit also appears in the L3 qualification.

To be awarded this qualification the candidate must achieve a total 74 credits as shown in 

the table below.
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Mandatory 

Units

Unit Reference 

Number

Unit Title

Level

GLH TQT Credit 

Value

R/616/7458
Determine requirements for a safe 
working environment 3 15 20 2

H/616/7500 Manage an Electrotechnical task 4 10 10 1

T/616/7503
Apply Complex Direct Current (DC) 
theory

4 97 100 10

J/616/7506
Complex Alternating Current (AC) 
Theory

4 90 90 9

A/616/7518
Apply the theory of complex AC 
Machines

4 30 30 3

F/616/7519 Complex Electronic Theory 4 28 30 3
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A/616/7521 Complex Installations Theory 4 157 160 16

F/616/7522 Complex earthing installations 4 30 30 3

J/616/7523
Install Complex Single and Three 
Phase Circuits and Components

3 25 30 3

R/616/7525
Inspect Test and Commission Three 
phase Electrical Installations

3 30 30 3

Y/616/7526 Install HV underground cables (UGC) 4 77 80 8

D/616/7527 Install Control Cables 3 20 20 2

H/616/7528
Install & operate Field Electrical 
Power Supplies (FEPS) generator 
sets in parallel

4 18 20 2

K/616/7529
Install and Operate In-Service 
Containerised Generator Sets

4 10 10 1

D/616/7530
Install and Operate Non-Service 
Generator Sets In accordance with 
manufacturers data

3 10 10 1

H/616/7531
Install, operate and test Lighting and 
Power Distribution Systems (LAPDS)

4 18 20 2

K/616/7532 Manage Electrical Tasks 4 6 10 1

M/616/7533 Design Electrical Installations 4 10 40 4

Total Credits 74

11 Credits at L3

63 Credits at L 4

T/616/7498
Carry out Overhead Linesman (OHL) 
tasks 3 125 140 14

The detailed content of each of the units are included in Section 5 of this handbook. 

2.4 Age Restriction 

This qualification is available to learners aged 18 years and over.

2.5 Opportunities for Progression

This qualification creates the opportunity for promotion and progression to Higher Trade 

Training, if selected to Clerk of Works (E) 

2.6 Exemption 

No exemptions have been identified.



2.7 Credit Transfer

Credits from identical RQF units that have already been achieved by the learner may be 

transferred.

2.8 Glossary of abbreviations
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Abbreviation Meaning

AC Alternating Current

ACoP Approved Code of Practice

ADS Automatic Disconnection of Supply

AED Automatic External Defibrillator

AESP Army Equipment Support Publication

ATUD 

(1001)

Authority to Use Documentation

AVR Automatic Voltage Regulator

BMS Building Management System

BS British Standard

c.s.a. Cross sectional area

CAT Cable Avoidance Tool

CDU Catering Distribution Unit

CECC Cenelec Electronic Components Committee

COSHH Control of Substances Hazardous to Health

CPR Cardio Pulmonary Resuscitation 

DC Direct Current

DCT Data Collection Tool

D of Q Designation of Quantities

DOL Direct On Line

DP Double Pole

e.m.f Electro motive force

ECC Earth Continuity Conductor

ECCM Earth Continuity Conductor Monitor
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ELV Extra Low Voltage

ENAs Energy Networks Association

ERM Earth Resistance Monitor

ESCQR Electricity Safety, Quality and Continuity regulations 2002

EWAR Electricity at Work Regulations

EWC Equipment Works Card

FEPDS Field Electrical Power Distribution Systems

FEPS Field Electrical Power Supplies

FMT (1000) Form, Motor Transport

FP200 & 400 Types of fire protected cable

GIU Generator interface unit

H&S Health and Safety

HASAW Health and Safety at Work act

HMI Human Machine Interface

HV High voltage (>1000V)

IEE Institution of Electrical Engineers

JAMES Joint Asset Management and Engineering Solutions

JCR James Conditioning Report

kA Kilo Amp

LAPDS Lighting and Power Distribution Systems

LDU Local Distribution Unit

LED Light Emitting Diode

LFG Lightweight Field Generator

LGIU Large Generator Interface Unit 

LPC Lightning Protection Conductor

LPG Liquid Petroleum Gas

LPL Lightning Protection Level

LPS Lightning Protection System

LPZ Lightning Protection Zone
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LV Low voltage (50 – 1000V)

m.m.f. Magneto motive force

MCB Miniature Circuit Breaker

MICC Mineral Insulated Copper Clad (cable)

MVA Mega Volt Amp

OHL Overhead lines

p.u. Per unit (value)

PAT Portable Appliance Test/ing

PCB Printed Circuit Board

PCLM Protective Conductor Loop Monitor

PFI Private Finance Initiative

PLC Programmable Logic Controller

PMDS Power Management Distribution Systems

POC Point of Contact

PPE Personal Protective Equipment

PVC Poly Vinyl Chloride

RCD Residual Current Device

RE Royal Engineer

RF Radio Frequency

RMS Root Mean Square (value)

SI units International System of Units

SMART Strategic, Measurable, Achievable, Relevant, Time bound

SP Single Pole

SWA Steel Wire Armoured (cable)

SY cable Type of control cable also YY & CY

TP Triple pole

TP & N Triple Pole and Neutral

TT, TN, 

TNS, TNC & 

IT

Earthing system codes
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UCU Utilities Connection Unit

UGC Underground Cables

VTEG Variable Tactical Electrical Generator

XLPE Cross linked polyethylene insulation

Ze External Earth Loop Impedance

Zs Total Impedance



3 Centre Requirements

Centres offering this qualification must have approval from the Defence Awarding 

Organisation.

The assessment centre must:

 ensure that there are sufficient people trained or qualified to assess the number of 

learners they anticipate to register and qualify 

 provide quality assured training for those people identified as being responsible for 

assessing learners 

 have quality assurance systems and Internal Quality Assurers in place to ensure that 

all assessments are valid, reliable, authentic and sufficient 

 provide quality assured assessment that meets the requirements of the Defence 

Awarding Organisation for those people identified as being responsible for internal 

quality assurance 

 ensure that there is a system of standardisation in place to ensure that all 

assessments are consistent and fair 

 ensure that those undertaking the roles of quality assurance and assessment maintain 

their skills, knowledge and competence 

 comply with the requirements of the Defence Awarding Organisation and the 

qualifications Regulators.

Centres offering this qualification must provide internal quality assurance to ensure 

assessment meets all the Defence Awarding Organisation requirements and is standardised 

across individual assessors, assessment locations and learners.
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4 Assessment

4.1 Assessors

All assessors must:

1. be occupationally competent. This means that each assessor must, according to 
current sector practice, be competent in the functions covered by the units they are 
assessing. They will have gained their occupational competence working within the 
Defence sector or within an appropriate occupational sector. They are not required to 
occupy a position in the organisation more senior than that of the Learner they are 
assessing. However, Centres must be alert to the risks that all such arrangements 
could present and ensure that sufficient quality controls are in place through the 
internal quality assurance process to minimise the possibility of collusion between 
learners and assessors. 
Assessor qualifications (D32/33, A1 and TAQA) are valued qualifications but are not 
mandatory for this qualification. Assessors must ensure that their practices are in line 
with the current standards, and are encouraged to qualify to the latest standards

2. be able to demonstrate consistent application of the skills and the current supporting 
knowledge and understanding in the context of a recent role directly related to the 
qualification units they are assessing as a practitioner, trainer or manager

3. be familiar with the qualification units; and must be able to interpret and make 
judgements on current working practices and technologies within the area of work

4. maintain their occupational competence by actively engaging in continuous 
professional development activities in order to keep up-to-date with developments 
relating to the changes taking place in the Defence sector. These activities may 
include those offered by the Awarding Organisation or other relevant providers in the 
sector

5. Assessors must be appropriately qualified or be able to prove equivalent competence 
as specified in the relevant SSC Assessment Strategy

6. Approved Centres will be required to provide the Defence Awarding Organisation with 
current evidence of how each assessor meets these requirements; for example 
certificates of achievement, testimonials, references or any other relevant records.

4.2 Internal Quality Assurance

All Internal Quality Assurers must:

1. be occupationally knowledgeable across the range of units for which they are 
responsible prior to commencing the role. Due to the risk-critical nature of the work 
and the legal implications of the assessment process, they must understand the nature 
and context of the assessors’ work and that of their Learners. This means that they 
must have worked closely with staff that carry out the functions covered by the 
qualifications, possibly by training or supervising them, and have sufficient knowledge 
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of these functions to be able to offer credible advice on the interpretation of the units. 
Those conducting internal quality assurance must also sample the assessment 
process and resolve differences and conflicts on assessment decisions. 
Internal Verification qualifications (D34, V1 & TAQA) are valued qualifications but are 
not mandatory for this qualification. IQAs must ensure that their practices are in line 
with the current standards, and are encouraged to qualify to the latest standards.

2. understand the content, structure and assessment requirements for the qualification 
they are quality assuring

3. maintain their occupational competence by actively engaging in continuous 
professional development activities in order to keep up-to-date with developments 
relating to the changes taking place in the Defence sector. These activities may 
include those offered by the Defence Awarding Organisation or other relevant 
providers in the sector

4. be appropriately qualified or be able to prove equivalent competence as specified in 
the relevant SSC Assessment Strategy

5. occupy a position in the organisation that gives them the authority and resources to 
coordinate the work of assessors, provide authoritative advice, call meetings as 
appropriate, visit and observe assessment practice, and carry out all the other 
important roles of internal quality assurance

6. have an appropriate induction to the qualifications that they are quality assuring, 
provided to them by the Centre, and have access to ongoing training and updates on 
current issues relevant to these qualifications. Information on the induction and 
continuing professional development of carrying out internal quality assurance must be 
made available to the Awarding Organisation through its external quality assurance 
process

4.3 Workplace Assessment

The Defence Awarding Organisation believes that direct observation by a competent 
assessor (as outlined above) or testimony from an Expert Witness is always preferable.

Expert Witness testimony has parity with assessor observation unless otherwise stated in 
unit evidence requirements. The assessor is responsible for making the final judgement in 
terms of the Learner meeting the evidence requirements for the unit.

The Defence Awarding Organisation recognise that there are alternative evidence sources 
which may be used where direct observation is not possible or practical, e.g. work products, 
records, reflective accounts, professional discussion etc.

In order to ensure that the evidence used to assess Learners is valid, all Centres must 
demonstrate that Learners have access to the types of resources commonly in use in the 
sector and that the pressures and constraints of the workplace are reflected.

It is accepted that the assessment of some knowledge and understanding may take place in 
a different environment, for example in a training and development centre or another 
environment, which is not the immediate workplace. However, the assessment of this 
knowledge and understanding should be linked directly to workplace performance and 
should include performance evidence.
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4.4 The Expert Witnesses

When using Expert Witnesses as a source of evidence, Expert Witnesses must:

1. be occupationally competent. This means that each Expert Witness must, according 
to current sector practice, be competent in the functions covered by the units to which 
they are contributing. They will have gained their occupational competence working 
within the Defence sector or within an appropriate occupational sector 

2. be able to demonstrate consistent application of the skills and the current supporting 
knowledge and understanding in the context of a recent role directly related to the 
qualification unit that they are witnessing as a practitioner, trainer or manager 

3. be familiar with the qualification unit; and must be able to interpret current working 
practices and technologies within the area of work.

4.5 Use of languages

The Defence Awarding Organisation conducts its business activities in English and the 
qualification handbook for these qualifications is provided in English. 

4.6 Simulations 

Assessment in a simulated environment should only be used in the following circumstances:

1. where evidence in the workplace will not be demonstrated within an acceptable time 
frame 

2. where the nature of the work activity presents high risk or danger to the Learner and 
others, for example, personal safety.

Simulations must be agreed between the Defence Awarding Organisation and the Centre 
contact from the Assessment Centre prior to use. 

All simulations should follow these basic principles: 

1. a Centre’s overall strategy for simulation must be agreed and approved by the 
Defence Awarding Organisation

2. the nature of the contingency and the physical environment for the simulation must be 
realistic and Learners should be given no indication as to exactly what contingencies 
they may come across

3. where simulations are used they must reflect the requirements of the qualification units

4. the location and environment of simulation must be agreed between the Defence 
Awarding Organisation and the Centre contact prior to it taking place

5. all simulations must be planned, developed and documented by the Centre in a way 
that ensures the simulation correctly reflects what the specific qualification unit seeks 
to assess and all simulations should follow these documented plans

6. There should be a range of simulations to cover the same aspect of a unit so that the 
risk of Learners successfully colluding is reduced.
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4.7 External Quality Assurance

The monitoring and standardisation of assessment decisions will be achieved by robust and 

strong Centre monitoring and quality assurance according to the Defence Awarding 

Organisation requirements.

The mechanisms required to achieve these requirements are outlined in Ofqual’s 

‘Regulatory arrangements for the Qualifications and Credit Framework’. In addition to the 

Regulator’s requirements, the Defence Awarding Organisation will evaluate all external 

quality assurance reports and other data relating to the Centre and any risks relating to 

quality control will be identified and addressed.

External quality assurers (EQA) will be appointed by the Defence Awarding Organisation to 

approve centres and to monitor the assessment and internal quality assurance carried out by 

centres. External quality assurance is carried out to ensure that there is validity, reliability 

and good practice in centres. To carry out their quality assurance role, quality assurance 

staff must have appropriate occupational and verifying knowledge and expertise. The 

Defence Awarding Organisation quality assurance staff will attend training and development 

designed to keep them up-to-date, to facilitate standardisation between staff and share good 

practice.

4.8 Recognition of Prior Learning

It is a condition of entry to this qualification that learners must have successfully completed a 

ME (Electrician) 0-2 course. Evidence of this is to be checked prior to enrolment and made 

available for Quality Control purposes. 

This qualification builds on, and develops many of the Knowledge, Skills and Performance in 

the DAO Level 3 Diploma in Electrotechnical Studies and Practice (Military Engineering). 

In the instances where these skills are already confirmed and are used in units as building 

blocks to carry out higher level activities or skills, these skills (Learning Outcomes and 

Assessment Criteria) need not be reassessed. Only the higher level skills are to be 

assessed. 

The ACs that may have RPL applied are identified in the assessment requirements for each 

unit.
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5 Qualification Units
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URN: R/616/7458

Title: Determine requirements for a safe working environment

Level: 3

Credit value: 2

GLH: 15

TQT: 20

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit amplification (AO 

Development)

1 Identify current 
Health and Safety 
(H and S) 
legislation as 
applicable to the 
Electrical industry

1.1 Identify current H and 

S regulations, 

Approved Codes of 

Practice (ACoP) and 

industry approved 

guidance applicable to 

task 

1.2 Identify within the 

workplace, appropriate 

sources of information 

and guidance on H and 

S issues

In AC 1.1 should include: 

 State the purpose of BS7671 

IEE Regulations 

 State the purpose of current 

Construction Site Safety 

 State the purpose of current 

Codes of Practice 

 State the purpose of the 

current Electricity at Work Act 

 State the purpose of COSHH 

regulations 

 State the purpose of the 

HASAW etc Act 1974 

 State the purpose of current 

Protection of Eyes Regulations 

 State the purpose of the 

current Electrical Safety, 

Quality and Continuity 

Regulations

2 Determine a safe 
systems of work 
for an electrical 
trade task

2.1 Identify hazards and 

risks 

2.2 Determine H and S 

requirements for 

tools/equipment 

2.3 Determine H and S 

requirements for trade

In AC 2.8 should include: 

 Fire Hose 

 Fire Extinguishers 

o CO2 

o Dry Powder 

o Foam 

o Water
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materials 

2.4 Identify safe lifting and 

carrying techniques

when lifting items alone

2.5 Identify safe lifting and 

carrying techniques

when lifting items with 

assistance from others

2.6 Identify safe lifting and 

carrying techniques 

when lifting items with 

mechanical assistance

2.7 Identify the warning 

signs and labels of 

main groups of 

hazards or dangerous 

substances

2.8 Identify types and use 

of fire-fighting 

appliances

2.9 Explain the 

responsibilities of 

others

2.10 Identify extent of 

own authority 

regarding H and S 

responsibilities for 

other personnel

2.11 Identify reporting 

lines

2.12 Identify safe 

systems of work

o Wet Chemical 

In AC 2.9 should include:

 Employers responsibilities

 Employees responsibility

 Safe working and permits to

work

3 Conduct risk
assessment for
task

3.1 State the precautions 

for site safety

3.2 Identify personal risk 

associated with a task

3.3 Identify work area risks 

associated with a task

3.4 Identify environmental 

risks associated with a 

task

3.5 Identify specific 

hazards associated 

with a task

3.6 State the safety 

methods employed on 

site

In AC 3.6 should include to:

 Use electrical equipment

 Protect eyes, nose, hands and 

skin

 Prevent industrial accidents

 Prevent fires



17

3.7 Identify risks that can 

be mitigated 

3.8 Identify risks that can't 

be mitigated 

3.9 Identify where findings 

of risk assessments 

are recorded 

3.10 Record findings of 

the risk assessment

4 Identify safe 
working areas

4.1 State the importance of 

working in a safe 

environment 

4.2 Identify considerations 

affecting the selection 

of a safe working area 

in a workshop 

4.3 State the H and S 

precautions to be 

taken during electrical 

works and when using 

workshop equipment 

4.4 Identify considerations 

affecting the selection 

of a safe working 

environment on an 

outside area 

4.5 Identify safety 

considerations when 

selecting a task area in 

hazardous conditions 

4.6 Identify safety 

considerations when 

required to work at 

height 

4.7 Identify safety 

considerations when 

required to work in 

restricted spaces 

4.8 Identify considerations 

affecting the selection 

of an area for the safe 

disposal of waste 

material 

4.9 Identify considerations 

affecting the selection 

of an area for the safe 

storage of task material
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5 Identify Personal 
Protective 
Equipment (PPE) 
for trade

5.1 Identify the need for 

PPE 

5.2 Identify types of PPE 

5.3 Identify PPE 

serviceability

In AC 5.2 to include : 

 Safety helmet 

 Goggles and visors 

 Breathing filters 

 Ear defenders 

 Gloves (general purpose) 

 Safety shoes and boots 

 Coveralls 

 Full body industrial safety 

harness complete with fall 

arrest straps

6 Identify accident 
and emergency 
procedures

6.1 Identify appropriately 

qualified first aiders or 

appointed person and 

location of first aid 

facility 

6.2 Identify procedures to 

be followed in the 

event of an injury to 

self and/or other 

personnel 

6.3 Identify the procedure 

to be followed in the 

event of fire and 

evacuation of premises 

6.4 Identify the procedure 

to be taken in the 

event of dangerous 

occurrences or 

hazardous 

malfunctions

7 Identify storage 
requirements

7.1 Identify the storage 

requirements for tools 

and equipment 

7.2 Identify the safe 

storage requirements 

for trade materials 

including flammables/ 

inflammables / fragile 

sundry items/PPE

In AC 7.2 to include : 

 Security 

 Stacking 

 Separation 

 Containers 

 COSHH requirements

8 Carry out 
emergency first 
aid for electrical 
injuries

8.1 Identify an electrical 

injury 

8.2 Carry our primary 

survey 

8.3 Describe how to treat a 

casualty with burns 

8.4 Carry out treatment of

In this LO safety of the “rescuer” is the 

main priority. Do not attempt a rescue 

if own safety would be compromised. 

In AC 8.1 to include : 

 History 

o May include:
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unconscious casualty o Task being carried out 

o Environment

 Signs 

 Symptoms 

o May include: 

o Loss of consciousness 

o Shock 

o Burns 

o Injuries caused by 

casualty falling / being 

thrown

In AC 8.2 to include : 

 Danger -  Isolate from 

electrical source 

 Response – Responsive / Non 

responsive 

 Airway – Clear? 

 Breathing – is casualty 

breathing NORMALLY 

 Circulation – Colour / warm to 

touch (dependant on 

conditions)

In AC 8.3 to include : 

 Cool burns with cool water for 

minimum of 10 mins 

 Dress wounds 

 Arrange for removal to hospital

In AC 8.4 to include : 

 Calling for help (Emergency 

services) 

 Start CPR 

o 30 chest compressions 

o 2 rescue breaths 

o Continue 30:2 

o When AED arrives , 

switch on and follow 

instructions 

 Place casualty in recovery 

position 

 Monitor and record vital signs 

 Continue until Emergency 

services arrive
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Additional information about the unit

Unit purpose and aim(s) This unit is about learners working safely in the 

electrotechnical environment. Learners will be able to 

identify hazards and conduct risk assessments, use 

appropriate PPE, apply H&S legislation and carry out First 

Aid treatment to a casualty who has suffered an electric 

shock.

Unit expiry date 30/11/2022

Details of the relationship 
between the unit and relevant 
National Occupational 
Standards or other 
professional standards or 
curricula (if appropriate)

This unit has some synergy with the following NOS: 

COSVR641 Conform to general workplace health, safety 

and welfare 

SUMES101 Monitor and implement health and safety 
during electrotechnical operations

Assessment requirements 
specified by a sector or 
regulatory body (if 
appropriate)

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning and 

development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate 
body (if required)

N/A

Location of the unit within the 
subject/sector classification 
system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: H/616/7500

Title: Manage an Electrotechnical task

Level: 4

Credit value: 2

GLH: 15

TQT: 20

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Identify task 
deadlines from a 
briefing

1.1 Identify tasking authority 

from a briefing 

1.2 Identify technical support 

structure from a briefing 

1.3 Identify the task details from 

a briefing 

1.4 Interpret the task details 

from printed design 

information/ specification 

1.5 Identify task outputs from a 

briefing 

1.6 Establish task budgets 

1.7 Identify roles and 

responsibilities of key 

personnel

2 Identify Project 
Management

2.1 Identify Project Management 

Terminology 

2.2 Identify the benefits of 

Project Management 

2.3 Identify Project Management 

tools 

2.4 Identify roles and 

responsibilities of key project 

personnel 

2.5 Identify RE project 

documentation 

2.6 Identify RE Project Stages 

2.7 Consider requirements of a 

project plan

In AC 2.1 terminology to 

include the terms: 

 Project 

 Programme 

 Task 

 Project manager 

 The relationship 

between task and 

project 

 The difference 

between a project and 

programme 

In AC 2.2 to include:
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 The processes of 

project management 

 The purpose of project 

management

In AC 2.3 tools to include: 

 Gantt Charts 

 Breakdown structures 

 Network diagrams 

 Cascade bar charts

In AC 2.4 roles to include: 

 Roles and 

responsibilities of key 

personnel in a military 

works environment 

 Project Manager 

 Project Sponsor 

 Project Team 

 Stakeholders

In AC 2.5 to include: 

 Personnel responsible 

for completing 

documentation 

 Detailed Engineer 

Plans 

 Operational 

Infrastructure 

Reconnaissance  

reports 

 Tactical Infrastructure 

Reconnaissance  

reports 

 Site Diaries 

 the importance of 

project documentation

In AC 2.6 to include: 

 Class 1 Tradesman 

involvement in each 

stage 

 Personnel involved in 

each stage 

 'Closure' stage 

 'Implementation' stage
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 'Preparation' stage 

 'Assessment' stage 

 'Definition' stage 

In AC 2.7 to include: 

 Identify format for 

works programmes 

 Determine overall task 

duration 

 Identify critical path 

 Identify precedence of 

activities 

 Identify activity 

duration

3 Identify contract
terminology

3.1 Define the term 'gift taking'

3.2 Define the term 'contract'

3.3 Define the term 'commercial

awareness'

3.4 Define the term

'unintentional contracts'

3.5 Identify contract and

commercial impact in a 

military context

3.6 Identify the commercial

process

3.7 Identify Contract

documentation

3.8 Apply Quality Control 

measures

In AC 3.7 documentation to

include:

 Materials investigation

reports

 Design drawings

 Existing site details

 Setting out data

 Survey data

In AC 3.8 to include 

identification of:

 Enforcement

measures available

 Contractual 

requirements of 

standard of work

 Contractual QC 

procedures

4 Interpret
construction
drawings, sketches
and specifications

4.1 Identify information

contained within drawings,

sketches and diagrams

4.2 Identify drawing scales on 

existing drawings

4.3 Identify relevant signs, 

symbols and hatchings

4.4 Identify isometric drawings

4.5 Interpret working drawings

4.6 Interpret graphical 

information

4.7 Communicate specifications 

to assist in the production of 

construction drawings

In AC 4.8 information to 

include:

 Material and/or

components required

 Dimensions

 Tolerances 

 Specifications
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4.8 Extract information from 

drawings

5 Interpret 
engineering 
drawings and 
sketches

5.1 Interpret engineering 

drawings 

5.2 Establish the layout of 

circuits 

5.3 Interpret electrical circuit 

diagram 

5.4 Interpret electrical 

installation drawings and 

equipment symbols 

5.5 Interpret electrical wiring 

diagram 

5.6 Identify wiring or connection 

diagrams 

5.7 Interpret a sketch

In AC 5.1 could include: 

 'Take off' quantities of 

equipment from the 

scale or dimensions 

 Orientate the drawing 

 Identify component 

parts on each drawing

In AC 5.2 could include 

identification of : 

 Fire protection circuits 

 Power generation plant 

 Electronic circuits 

 Telecommunication 

circuits 

 Electric power circuits

In AC 5.3 to include: 

 Identify component 

parts within the 

diagram and explain 

the layout 

 Explain the location of 
connections between 
different components 

 Identify the supply 
lines

In AC 5.5 could include: 

 Identify equipment 

from symbols 

 Orientate diagram with 

actual equipment

In AC 5.6 to include: 

 Continuous line 

diagram 

 Interrupted line 

diagram 

 Wiring schedules or 

tables

In AC 5.7 could include: 

 Identify the equipment
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on the sketch from the 

symbols used 

 'Take off' quantities of 

equipment by 

establishing the scale 

of the sketch or from 

the dimensions given 

 Orientate the sketch by 

comparison of 

sketch/actual features

6 Produce working 
sketches of the task

6.1 Identify sketch requirements 

to support a task 

6.2 Produce a working sketch of 

an installation for a given 

task using standard symbols 

6.3 Produce sketches/drawings 

from existing components 

6.4 Apply recognised symbols to 

locate electric/electronic 

equipment on the sketch 

6.5 Produce a wiring diagram

In AC 6.2 clearly indicate: 

 Cable runs 

 Type of cable and 

quantity 

 Load centres 

 Excavations and ducts

In AC 6.5 should include: 

 Draw a line diagram 

indicating the 

connections of all 

electrical equipment 

within a system 

 Show electrical 

equipment using 

recognised symbols

7 Determine task 
solution

7.1 Assess the scope of a trade 

task 

7.2 Identify materials in existing 

structures and assemblies 

affected by the task 

requirements 

7.3 Identify assumptions and 

constraints limiting solutions 

7.4 Identify suitable new 

materials that could be used 

within possible solutions 

7.5 Identify advantages and 

disadvantages of proposed 

solutions 

7.6 Identify costs attached to the 

proposed solution 

7.7 Carry out a risk assessment 

of proposed solutions 

7.8 Select appropriate solution 

7.9 Identify standards 

appropriate to the task

In AC 7.9 should include: 

 Health & Safety 

standards 

 Quality standards 

 Output standards 

(rates of work) 

 Manufacturers 

specifications 

 Manufacturers 

operating instructions



26

8 Carry out task 
planning

8.1 Carry out on-site 

measurements 

8.2 Calculate working area 

size/facilities including 

storage requirements (areas, 

volumes and percentages) 

8.3 Determine the materials and 

consumable quantities 

required for the task 

8.4 Select personal protective 

equipment appropriate to the 

task 

8.5 Determine the 

tools/equipment required for 

the task 

8.6 Identify manpower required 

to complete a task 

8.7 Estimate the time needed to 

complete the task 

8.8 Identify task quality control 

8.9 Determine safe system of 

work for task 

8.10 Produce a schedule of 

works for task 

8.11 Determine cost of 

material to complete the task 

8.12 Produce material and 

consumable list stating 

Designation of Quantities 

(DofQ) for materials for a 

task 

8.13 Identify planning 

requirements for concurrent 

trade tasks involving military 

and civilian personnel 

8.14 Identify site remediation 

on completion of a trade task 

8.15 Produce a works 

programme 

8.16 Plan modifications to 

existing systems 

8.17 Plan layouts of 

permanent installations

In AC 8.3 should include: 

 Extract the detail from 

a drawing to establish 

the quantity of material 

required 

 Measure on site, the 

proposed layout and 

estimate the quantity 

of material 

 Determine from 

suppliers catalogue the 

equipment required for 

a given task/ 

specification

In AC 8.5 should include: 

 Select appropriate 

tools to carry out a 

given task 

 List alternative tools 

which may be used to 

complete a task 

 Detail the conditions 

required to operate the 

equipment

In AC 8.7 in terms of: 

 Manpower, quantity, 

skill 

 Local working 

hours/SOPs 

 Conditions, climate, 

location 

 Equipment availability

In AC 8.9 to include: 

 Organisation and 

coordination of the 

work of those involved 

 Training, instruction 

and supervision 

 Layout of tools and 

equipment 

 Methods to be used 

 General conditions of 

work 

In AC 8.10 schedule of work
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should include: 

 Start time / date 

 Task duration 

 Key resources 

 Logical sequence of 

events 

 Expected completion 

time / date

In AC 8.11 could include: 

 Extract the detail from 

a drawing to establish 

the quantity of material 

required for the task 

 Establish the unit 

quantity of material 

available from a 

supplier 

 Calculate the quantity 

of material required 

from the supplier 

 Calculate the cost of 

material, including tax 

and contingency

In AC 8.15 could include: 

 Schedule of work 

 Safe system of work 

 Dependencies 

 Individual tasks 

 Task duration for each 

stage and in total

In AC 8.16 could include: 

 Identify all relevant 

regulations the 

modification must be 

compliant with 

 Identify from 

installation/ 

engineering drawings, 

information that will 

affect the practical 

aspects of the task 

 Carry out site recce 

 Identify limitations
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 Evaluate options 

available for electrical 

procedures 

 Produce amendments 

to installation / 

engineering drawings 

In AC 8.17 could include: 

 Produce installation/ 

engineering drawings 

 Evaluate options 

available for electrical 

procedures 

 Identify limitations 

 Carry out site recce 

 Identify all relevant 

regulations the layout 

of the permanent 

installation must be 

compliant with

9 Interface with other
trades

9.1 Explain the need for

involvement on tasks with 

other trades

9.2 Identify assistance required 

from other trades

9.3 Identify hazards to others 

from own work

9.4 Determine hazards created 

by concurrent trade work 

that effects own work

10 Communicate task
solution to tasking 
authority

10.1 Identify the tasking

authority

10.2 Identify the building team

10.3 Identify how to 

communicate a trade task 

solution to the tasking 

authority

10.4 Communicate a trade 

task solution including its 

justification verbally to the 

tasking authority

10.5 Communicate a trade 

task scope of works to the 

tasking authority

10.6 Communicate resource 

requirements for each stage 

and in total of a trade task to

In AC 10.1 could include:

 Civilian tasking

authority

 Military tasking

authority

In AC 10.2 could include:

 Civilian building team

 Military building team

In AC 10.7 should include:

 Trade capability risks

 H&S risks
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the tasking authority 

10.7 Communicate residual 

risks of the task to the 

tasking authority 

10.8 Communicate quality 

control strategy to the 

tasking authority 

10.9 Communicate task 

solution verbally to the 

tasking authority utilising 

written briefing notes, 

drawings and sketches

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to 

manage a task using and producing relevant technical 

sketches for the task, interfacing with other trades as 

necessary and communicate a solution to the 

management chain. They will also have knowledge of 

project management, contract terminology and 

costings.

Unit expiry date 30/11/2022

Details of the relationship 
between the unit and relevant 
National Occupational Standards 
or other professional standards or 
curricula (if appropriate)

This unit has some synergy with the following NOS: 

SUMPM8 Contribute to planning of building services 

engineering project work methods, resources and 

systems

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 1 (1.7), LO2, LO3, LO7 (7.6), LO8 (8.11 – 15 & LO 

17), LO10 (10.9) to be assessed by online test 

embedded in CAI, all other LOs may be RPL (see sect 

2.2 and 4.8 of scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning and 

development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body 
(if required)

Location of the unit within the 
subject/sector classification 
system

Engineering

Name of the organisation Defence Awarding Organisation
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submitting the unit
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URN: T/616/7503

Title: Apply Complex Direct Current (DC) theory

Level: 4

Credit value: 10

GLH: 97

TQT: 100

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Explain basic 
electrical units used 
and the structure of 
a material

1.1 State common S.I. units used 

within the electrical field, their 

units and symbols 

1.2 Explain simple electron theory 

1.3 State the difference between 

an element and a compound 

1.4 State the charges of particles 

1.5 Define what is an electrical 

current 

1.6 State the main effects 

produced when an electrical 

current flows and a practical 

use of the effect 

1.7 Define the properties of 

conductors 

1.8 State common materials 

used for conductors within the 

electrical environment 

1.9 Define the properties of 

insulators 

1.10 State common materials 

used for insulators within the 

electrical environment

In AC 1.1 to include: 

 Current 

 Voltage 

 Resistance 

 Power (electrical) 

 Energy (electrical) 

 Inductance 

 Capacitance 

 Impedance 

 Reluctance 

 Charge (quantity of 

electricity) 

In AC 1.2 to include: 

 Structure of an Atom 

/ Nucleus / Electron / 

Proton / Neutron 

In AC 1.3: 

 Electrons/transfer of 

charge 

In AC 1.4 to include: 

 Heat 

 Magnetic 

 Chemical 

In AC 1.6 could include: 

 Mercury 

 Brass
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 Lead 

 Steel 

 Aluminium 

 Copper 

 

In AC 1.8 to include:

 Glass 

 Porcelain

 Air

 Rubber

 Plastics 

(Thermoplastics &

Thermosetting 

Plastics)

2 Explain resistance
and resistors

2.1 Show the effects that a

conductor’s length has upon 

the resistance of that

conductor

2.2 Show how the Cross

Sectional Area (c.s.a.) of a 

conductor effects the

resistance of that conductor

2.3 Show how the resistance of a 

conductor and an insulator 

are effected by the type of

material used

2.4 Show how temperature

effects the value of resistance 

of a material

2.5 State Ohm’s Law

2.6 Determine the resistance of

an electrical circuit using the

parameters of voltage and 

current

In AC 2.1:

 Determine the new

value of resistance 

for different lengths

of the same

conductor type

In AC 2.2:

 Determine the new

value of resistance 

for different C.S.A. of

the same conductor

In AC 2.3:

 Explain the term

resistivity

 Determine the

resistance of

conductors and

insulators using the 

value specific 

resistance

(Resistivity) of a 

material

In AC 2.4:

 Positive and 

negative temperature 

co-efficient of 

resistances

 Calculate the 

resistance of a 

material due to the 

change in 



33

temperature

3 Explain electrical
(Resistor) circuits

3.1 Carry out calculations to 

determine resistance

3.2 Explain Voltage-Drop in a 

cable

3.3 Demonstrate how a Voltmeter

and Ammeter are used to 

measure voltage and current

in an electrical circuit

3.4 Calculate the power used by 

an electrical circuit using the

circuit parameters

In AC 3.1 calculations to

include:

 Combination Circuit

(series and parallel

combinations)

 Parallel connected

resistors

 Series connected

resistors

In AC 3.2 to include:

 State why there is a 

need to limit the 

levels of voltage-

drop in a cable

 Calculate the 

voltage-drop in a 

cable

In AC 3.4 to include:

 Convert the value of

Horse-Power into 

watts

 State the effects that 

a change in voltage 

has upon the power 

output of a load

 Resistance

 Current

 Voltage

4 Explain mechanical 
and heating effects

4.1 Define the terms force, 

energy and power in 

mechanical terms, 

4.2 Show by calculations how 

energy and power are derived 

from a force being applied to 

an object

4.3 Explain the basis of pressure 

and torque

4.4 Define the terms of heat and 

temperature

4.5 State the units that heat and 

pressure are measured in

4.6 Determine the heat energy 

required to heat an object to a
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definite temperature 

4.7 Select power rating of 

electrical appliance to achieve 

a set temperature

5 Carry out electrical 
energy calculations

5.1 Convert mechanical energy to 

electrical energy 

5.2 Determine the amount of 

energy consumed by a typical 

installation in terms of kWh. 

5.3 Determine the cost of 

electricity used by a typical 

installation

In AC 5.3 costs could 

include: 

 Domestic installation 

 Commercial / 

industrial installation

6 Apply basic 
magnetic theory

6.1 Explain the theory of 

magnetic fields for permanent 

magnets 

6.2 Determine the magnetic flux 

and flux density for magnetic 

field

In AC 6.1 to include: 

 Interaction between 

permanent magnet 

fields 

 Characteristics for 

lines of magnetic flux 

 Lines of magnetic 

force (Flux) 

In AC 6.2 to include: 

 Unit of Flux density 

 Unit of Flux

7 Explain the theory of 
electro-magnets, 
fields and circuits

7.1 Explain the principles of an 

electro-magnet 

7.2 Determine the force 

(Magneto-Motive-Force 

(M.M.F)) which creates a 

magnetic field 

7.3 Explain the magnetic field 

strength of a magnetic circuit 

7.4 Determine the magnetic field 

strength of a magnetic circuit 

7.5 Explain the relationship 

between Flux Density and 

Magnetic Field Strength 

(Permeability) 

7.6 Explain the term reluctance of 

a magnetic circuit 

7.7 Determine the force 

experienced by a current 

carrying conductor when 

situated within a magnetic 

field

In AC 7.1 to include: 

 Interactions between 

current carrying 

conductors due to 

their magnetic fields 

 How electro-magnets 

are formed 

(Coils/Solenoids) 

 Direction using 

Dot/Cross notation 

and Maxwell’s 

corkscrew rule 

 Current flow 

In AC 7.2 to include: 

 Calculate the values 

of m.m.f 

 Units 

In AC 7.3 to include: 

 Calculate values 

 Units 

In AC 7.5 to include:
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 Non-Magnetic 

materials 

(Permeability of free 

space) 

 Magnetic materials 

(Relative and 

Absolute 

Permeability) 

 Calculate values of 

flux, flux density, 

magnetic field 

strength and 

permeability

In AC 7.6 to include:

 Using physical 

properties of the 

material

(permeability, length 

and c.s.a.)

 Circuit parameters

(m.m.f. and flux)

 Calculate values of 

reluctance

In AC 7.7 to include:

 Motor action

 Direction of force

(Fleming’s Left-Hand

Rule)

8 Explain Electro-
Magnetic inductance
and inductors

8.1 Explain the theory of induced 

Electro Motive Forces 

(e.m.f’s) due to a conductor

moving through a magnetic 

field

8.2 Explain the theory of electro-

magnetic induction due to 

dynamic induction, calculating 

values of e.m.f produced

8.3 Explain the rise and fall of 

current and voltage when 

switching an inductive circuit

8.4 Determine the energy stored 

within a magnetic field

In AC 8.1 to include:

 Calculate the value

of induced EMF due 

to Flux density, 

length and velocity of

conductor

 Direction of induced

EMF from Fleming’s 

Right-Hand Rule and 

Lenz’s law

In AC 8.2 to include:

 Flux cutting

 Self-Inductance (rate 

of change of current)

 Mutual Inductance 

(transformer action)
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In AC 8.3 to include: 

 Growth and decay 

curves 

 Time Constant

9 Explain capacitance 
and capacitors

9.1 Describe the parts which

make up a basic capacitor 

9.2 Describe the construction of 

different types of basic 

capacitors

9.3 Explain capacitance

9.4 Explain dielectric breakdown 

and a voltage gradient and

the importance of these 

values

9.5 Determine the value of

capacitance and charge 

9.6 Explain the action of charging 

and discharging of a capacitor

9.7 Determine the energy stored 

in a charged capacitor

In AC 9.1&2 to include:

 Application of

capacitors

In AC 9.3 in terms of:

 Voltage applied

 Charge

In AC 9.5 for:

 Series connected

capacitors

 Parallel connected

capacitors

 Combination of

series parallel

capacitors

In AC 9.6 to include:

 Growth and decay 

curves

 Time constant

10 Explain the
principles used in
instrumentation

10.1 Describe the principles 

used for instruments

10.2 Explain how to extend the 

range of Ammeters and

Voltmeters

10.3 Describe the function of

an Ohmmeter and how it

measures resistance

10.4 Explain how a 

Dynamometer instrument is 

connected to measure power 

in a circuit

10.5 Explain the principles of a 

wheatstone bridge to 

determine the resistance of a 

circuit component

10.6 Demonstrate how to 

select the correct instrument 

to make a measurement

10.7 Explain instrument loading

errors, accuracy and 

sensitivity

In AC 10.1 to include:

 Digital

 Analogue

In AC 10.2 to include:

 Shunts

 Multipliers

 Calculate resistance 

values

In AC 10.4 to include:

 Wattmeter

connections

In AC 10.5 to include:

 Balancing action

 Used in the field 

(Earth Electrode)

In AC 10.8 to include:

 Multimeters
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10.8 State the types of 

instruments used by 

electricians to carry out 

testing

 Clamp Meters 

 Continuity Testers 

 Insulation 

Resistance Testers 

 Earth Loop 

Impedance Testers 

 Short-Circuit current 

measurement 

 R.C.D. Testers 

 Earth Electrode 

Testers 

 Phase Rotation 

meters 

 Multi-Functional 

Installation Testers

11 Apply Direct Current 
(D.C) Circuit theories 
to complex circuit 
arrangements

11.1 State Kirchoff’s Laws 

11.2 Determine the Current 

flow around a complex 

series/parallel circuit 

combination using Kirchoff’s 

laws 

11.3 Calculate the voltages for 

multiple loads connected to a 

two-wire distribution system 

11.4 Apply circuit theories to 

rotating machines to 

determine load and starting 

currents 

11.5 Determine the current flow 

needed in a coil to produce 

the required flux in an air-gap 

of a magnetic circuit

In AC 11.1 to include: 

 Voltage 

 Current 

In AC 11.3 to include: 

 Power loss in the 

cable 

 Voltage-drop in the 

cable 

 Ring Main 

 Radial Main 

In AC 11.4 to include: 

 D.C. Generators 

 D.C. Motors

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will know the 

principles of Direct Current theory and apply them to 

complex circuit arrangements.

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SUMETPM201 Application of Electrotechnical 

Technology
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Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 11 to be assessed by written short answer test and 

MCOQ, all other LOs may be RPL (see sect 2.2 and 

4.8 of scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification 
system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: J/616/7506

Title: Complex Alternating Current (AC) Theory

Level: 4

Credit value: 9

GLH: 90

TQT: 90

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Explain the principles 
and terminology 
associated with a 
sinusoidal quantity

1.1 Define alternating current 

1.2 Define terms relating to a 

sinusoidal value 

1.3 Determine the values for 

sinusoidal values 

1.4 Show how sinusoidal 

quantities can be represented 

by phasor diagrams

In AC 1.1 to include: 

 Compare difference 

with D.C. 

 Advantages 

In AC 1.2 to include: 

 Frequency 

 Periodic time 

 Form factor 

 RMS value 

 Average value 

 Maximum (peak) 

values 

 Instantaneous 

values 

In AC 1.3 to include: 

 Periodic time 

 Frequency 

 Average 

 RMS 

In AC 1.4 to include: 

 Addition of phasors 

 Out of phase 

quantities 

 In-phase quantities

2 Explain single-phase 
and three-phase

2.1 Define single and three-phase 

systems

In AC 2.1 to include: 

 Comparison 
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systems 2.2 Describe the types of three-

phase systems used 

2.3 State the relationship between 

line and phase quantities

between single and 

three-phase 

 Voltage levels 

 Number of Line 

conductor

In AC 2.2 to include:

 Delta connection

 Star connection

In AC 2.2 to include:

 Calculate Line and 

Phase values

 Delta

 Star

3 Demonstrate by
calculation and 
diagram the
operation of circuit 
components when 
connected to an
alternating supply

3.1 Explain the effects of applying

A.C. to a purely resistive 

component

3.2 Explain the effects for

applying A.C. to a purely

inductive component

3.3 Explain the effects for

applying A.C. to a purely

capacitive component

3.4 Define the terms associated

with A.C. series circuits

3.5 Determine the values of

Impedance, current, phase 

angle for a series connected

A.C. circuit 

3.6 Define the terms for a series 

circuit

3.7 Determine the resonant

values for a series circuit

3.8 Determine the value of phase 

and line quantities for

balanced three-phase

In AC 3.1- 3 to include:

 Phase displacement

 Phasor diagram

 Current and Voltage

waveforms

In AC 3.4 to include:

 Phase angle

 Impedance

 Capacitive 

Reactance

 Inductive Reactance

In AC 3.5 to include:

 Resistance, 

Inductance and

Capacitance in

series

 Resistance and

Capacitance in

series

 Resistance and

Inductance in series

In AC 3.6 to include:

 Q-Factor

 Resonant 

Frequency

 Series Resonance

In AC 3.7 could include:
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 Frequency 

responses of the 

circuit parameters 

 Voltage across each 

component 

 Q-Factor 

 Resonant frequency

In AC 3.8 to include:

 Delta

 Star

4 Explain power 
quantities associated 
with AC circuits

4.1 Define the terms of power 

related to AC circuits

4.2 Describe the reaction of a 

purely Resistive load

connected to an AC supply

4.3 Describe the reaction of a 

purely Inductive load

connected to an AC supply

4.4 Describe the reaction of a 

purely capacitive load

connected to an AC supply

4.5 Carry out calculations for

single-phase series AC

circuits 

4.6 Carry out calculations for 

three-phase Star/Delta 

connected loads

4.7 Explain the effects of having a 

poor power factor

4.8 Describe the ways in which a 

poor power factor (lagging)

can be improved

4.9 Determine the size of 

capacitor needed to be

connected to a single-phase

circuit to correct a lagging

power factor

4.10 Calculate the size of a

three-phase capacitor bank 

that is needed to correct the

overall lagging power factor

In AC 4.1 to include in

terms of:

 Power factor

 Apparent power

 Reactive power

 True power

In AC 4.2, 3 & 4 to include 

in terms of:

 Power factor

 Apparent power

 Reactive power

 True power

 Current and voltage 

waveforms

In AC 4.5 to determine:

 Power triangle

 Power factor

 Apparent power

 Reactive power

 True power

In AC 4.6 to determine:

 Power factor

 Apparent power

 Reactive power

 True power

In AC 4.7 should include:

 Penalties

 Cable size

 Equipment size

 Current demand

In AC 4.8 to include by:
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 Running of Induction 

motors on full-load 

 Synchronous Motors 

 Static Capacitors 

 

In AC 4.8 to include:

 Values below unity

 Unity

In AC 4.10 to include:

 Delta configuration

 Star configuration

 Values below unity

 Unity

5 Explain the principles 
and theory of
transformers

5.1 State the principles and 

operation of transformers

5.2 Describe the types of single-

phase and three-phase 

transformers

5.3 Describe the construction of a 

transformer

5.4 Define terms for a single-

phase transformer

5.5 Determine values for a single-

phase transformer

5.6 Describe the losses

associated with transformers

5.7 Determine the efficiency of

single-phase transformers 

5.8 State the turns ratios and 

voltage ratios for three-phase 

transformers

5.9 Describe using phasor 

diagrams for a transformer 

load components of current

5.10 Describe “No Load”

components of current for a

transformer, using phasor

diagrams 

5.11 Show how to determine

the losses of a transformer 

In AC 5.1 to include:

 On AC

 On DC

 Mutual inductance

In AC 5.2 could include:

 Auto transformer

 Double wound

 Core configuration

 Types

In AC 5.3 could include:

 Air Breather

 Buchholz Relay

 Conservator

 Cooling

 Core (Laminations)

 Windings (H.V./L.V.)

In AC 5.4 to include:

 Secondary terms

 Primary terms

 Voltage ratio

 Current ratio

 Turns ratio

 EMF equation

In AC 5.5 to include:

 Secondary values

 Primary values

In AC 5.6 losses to include:

 Copper losses
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 Iron losses 

In AC 5.7 in terms of: 

 Losses 

 Input 

 Output

In AC 5.8 to include:

 Delta to Delta

 Delta to Star

 Star to Delta

 Star to Star

In AC 5.11 to include:

 Short-Circuit Test

 Open-Circuit Test

6 Apply AC Circuit
theory to complex
AC circuits

6.1 Construct phasor diagrams for 

various AC parallel circuits

6.2 Carry out calculations for

various AC parallel circuits 

configurations

6.3 Explain the response of a 

parallel AC circuit to a

variable frequency supply

6.4 Explain the terms relating to

an AC parallel circuit

6.5 Carry out calculations for a 

parallel circuit

6.6 Determine power for multiple 

connected loads

6.7 Show how power is measured 

in a three-phase circuit

6.8 Describe how power is 

measured using the two 

Wattmeter method

6.9 Carry out calculations using

the two Wattmeter method 

6.10 Carry out calculations for

the currents flowing in an

unbalanced three-phase 

system

6.11 Explain the methods used 

to determine the fault levels of

a three-phase distribution

system

6.12 Calculate the fault levels 

In AC 6.1 diagrams to

include:

 Coil and Capacitors

 Capacitors

 Inductors

 Resistors

In AC 6.2 calculations to

include:

 Power

 Series equivalent

circuits

 Total Current

 Branch Currents

In AC 6.3:

 Coil in Parallel with 

a Capacitor

In AC 6.4 terms to include:

 Dynamic Impedance

 Q-Factor

 Resonant frequency

In AC 6.5 calculations to

include:

 Q-Factor

 Current flow

 Resonant 
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and current flowing in an AC 

three-phase distribution 

system

Frequency 

In AC 6.6 calculations to 

include: 

 Overall Power 

Factor 

 Overall Apparent 

Power 

 Total Reactive 

Power 

 Total Power 

In AC 6.7 could include: 

 One Wattmeter 

 Two Wattmeters 

 Three Wattmeters 

In AC 6.8 to include: 

 Phasor diagrams 

 Applying Bondell’s 

Theorem 

In AC 6.9 calculations to 

include: 

 Readings on the 

Wattmeters 

 Power Factor 

 Total power 

In AC 6.10 calculations to 

include: 

 Delta connected 

loads 

 Star connected 

loads 

In AC 6.11 to include: 

 Reactances 

 p.u. values 

In AC 6.12 calculations to 

include: 

 kA fault current 

 MVA level 

 p.u. values

Additional information about the unit
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Unit purpose and aim(s) On completion of this unit learners will know how to 

apply Alternating Current theory to a variety of 

complex AC circuits

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SUMETPM201 Application of Electrotechnical 

Technology

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO4.10, 5.9-11 and LO6 to be assessed by written 

short answer and MCOQ test, all other LOs may be 

RPL (see sect 2.2 and 4.8 of scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: A/616/7518

Title: Apply the theory of complex AC Machines

Level: 4

Credit value: 3

GLH: 30

TQT: 30

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Explain the principles 
used by different 
types of AC Motors

1.1 State how induction motors 

uses the following to produce 

a rotational force 

 Electro-magnetic induction 

 Mutual Inductance 

(Transformer Action) 

 Force on a current-

carrying conductor 

1.2 State how the polarity of 

current and magnetic field 

affects the rotation of a motor 

1.3 Explain how a rotating 

magnetic field is produced 

In AC 1.1 principles to 

include: 

 Electro-magnetic 

induction 

 Mutual Inductance 

(Transformer Action) 

 Force on a current-

carrying conductor 

In AC 1.3 for: 

 Three-phase 

winding 

 Single-phase 

winding

2 Identify the parts of 
an AC motor

2.1 Describe the main parts of a 

single-phase and three-phase 

motors 

2.2 Explain the types of rotor 

used for inductor motors

In AC 2.1 types of motor 

could include: 

 Induction motors 

 Shaded-pole motors 

 Universal (AC/DC) 

motors 

 Synchronous motors 

In AC 2.2 types of rotor 

could include: 

 Cage Rotor 

 Wound Rotor 

 Double Cage Rotor

3 Explain the methods 
used to start single-

3.1 State the ways AC motors 

produce a starting torque
In AC 3.1 for : 

 Three-phase motors
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phase and three-
phase motors

3.2 Describe the types of starter 

used
 Single-phase motors

In AC 3.2 for : 

 Direct connection to 

the supply 

 Reduced Voltage

4 Explain the principles 
applied to generate 
an AC supply

4.1 Describe how electro-

magnetic induction is used to 

generate an AC supply 

4.2 Determine the magnitude of 

generated voltage in terms of 

the machines parameters 

4.3 State how the output of an AC 

alternator is controlled

In AC 4.1 to include: 

 Single loop 

generator 

 Flemings right hand 

rule 

 Source of prime-

mover 

 Frequency of supply

In AC 4.2 could include: 

 Coil span factor 

 Distribution factor

In AC 4.3 to include by: 

 Excitation 

 Speed

5 Demonstrate the 
construction and 
operation of an AC 
motor starter

5.1 Identify the types of Starters 

used with AC Motors 

5.2 Explain the operation of an 

AC starter 

5.3 Construct various AC motor 

starters using individual 

component parts 

5.4 Identify the different types of 

protection used for an AC 

motor starter 

5.5 Demonstrate the testing of an 

AC motor prior to installation 

5.6 Connect up single-phase and 

three-phase AC motors to 

various types of starters 

In AC 5.1 could include: 

 D.O.L. (Direct On 

Line) 

 Auto-Transformer 

 Star/Delta 

 Wound Rotor 

Resistance

In AC 5.2 to include: 

 Power Circuit 

 Control Circuit

In AC 5.3 component parts 

should include: 

 Relays (contactors) 

 Overloads 

 Start/Stop Buttons

In AC 5.4 types of 

protection should include: 

 Thermal 

 Magnetic 

 Thermistors



48

In AC 5.5 tests should 

include: 

 Continuity of 

Conductors 

 Insulation 

Resistance 

In AC 5.6 could include: 

 D.O.L. 

 Auto-Transformer 

 Star/Delta 

 Wound Rotor 

Resistance

6 Define the efficiency
and application of
AC motors

6.1 State the formulae used to 

determine the efficiency of an

AC motor

6.2 List the types of losses that

occur in an AC motor

6.3 State how the losses in an AC

motor are reduced

6.4 Determine the efficiency of an

AC motor

6.5 State the applications of

different types of AC motors

In AC 6.1 list should 

include:

 Electrical

 Magnetic

 Mechanical

In AC 6.5 types should 

include:

 Induction Motors

 Universal

(A.C./D.C.) Motors

 Shaded-Pole Motors

 Synchronous Motors

7 Apply complex AC
theory to AC motors 
and starters

7.1 Identify the regulations that

apply to rotating machines

7.2 State how the speed of an AC

motor is controlled

7.3 Describe how starting torque

is produced for various types 

of split-phase single-phase 

motors

7.4 Explain the principle of

improving starting torque

7.5 Identify the control circuit 

schematic diagram from

complex motor wiring

diagrams

7.6 Observe a load test upon an 

Induction motor to determine 

the efficiency of the machine

7.7 Observe a load test upon an 

Induction motor to determine

the losses of the machine

7.8 Describe the output

In AC 7.1 to include:

 Supply authorities 

requirements

 B.S.7671

In AC 7.2 to include:

 Wound Rotor

Resistance

 Frequency

Convertors

 Pole-Changing

In AC 7.3 to include:

 Capacitive

 Inductive

 Resistive

In AC 7.4 to include:

 Double Cage Rotor

 Wound Rotor
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characteristics of different AC 

motors

Resistance 

In AC 7.8 types of motor to 

include: 

 Synchronous motors 

 Universal 

(A.C./D.C.) motors 

 Shaded-pole motors 

 Induction motors

8 Apply complex AC 
theory to alternators 
(AC generators)

8.1 State the requirements for 

paralleling alternators 

8.2 Describe the methods used to 

synchronise single-phase and 

three-phase alternators 

8.3 State the earthing 

requirements for alternators 

8.4 State the effect of 

synchronising torque on 

alternators paralleled together 

8.5 Define the term ‘Infinite 

Busbar’ and the effects in 

paralleled alternators 

8.6 State how the Internal 

Voltage-Drops of an alternator 

affects the output 

8.7 State the function and types 

of Automatic Voltage 

Regulators (AVR) to control 

the output of the alternator

In AC 8.1 requirements to 

include: 

 Checks 

 Conditions 

In AC 8.2 methods to 

include: 

 Synchro-scope 

 Lamps Bright 

 Lamps Dark 

In AC 8.3 to include: 

 Circulating currents 

 Protection 

 Switching 

 Neutral Earth 

In AC 8.5 to include: 

 Speed 

 Excitation 

In AC 8.6 to include: 

 Power factor 

 Stator reactance 

 Stator resistance

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will know how to 

apply Alternating Current theory to a variety of 

Alternating Current machines 

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SUMETPM201 Application of Electrotechnical 

Technology
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Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 7 and 8 to be assessed by written test, all other 

LOs may be RPL (see sect 2.2 and 4.8 of scheme 

handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: F/616/7519

Title: Complex Electronic Theory

Level: 4

Credit value: 3

GLH: 28

TQT: 30

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Identify typical 
electronic 
components

1.1 Identify circuit symbols 

1.2 Recognise passive 

components 

1.3 Recognise active 

components

In AC 1.2 passive components 
to include: 

 Resistors 

 Capacitors 

 Colour codes 

In AC 1.3 active components 
to include: 

 Semiconductors 

 Diodes 

 Transistors 

 Integrated circuits

2 Recognise the use 
of typical electronic 
components 

2.1 Identify rectification circuits 

2.2 Identify digital circuits 

2.3 Identify control Systems 

2.4 Identify wiring diagrams of 

electronic circuits

In AC 2.1 to include: 

 Smoothing 

 Full wave 

 Half wave 

In AC 2.2 to include: 

 Logic gates 

 Analogue to digital 
conversion 

In AC 2.3 to include: 

 Programmable 
Controllers 

 Sensors and Actuators 

 Relays

3 Construct an 
electronic circuit

3.1 Identify components from 

their symbols 

3.2 Use a soldering iron to 

solder components into 

place on a printed circuit
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board (pcb) 

3.3 Confirm the correct 

operation by testing

4 Identify faults in an 
electronic circuit

4.1 Apply correct health and 

safety precautions 

4.2 Use visual fault finding 

techniques 

4.3 Use testing instruments

In AC 4.2 visual inspection to 
include: 

 component damage 

 broken wires / 
connections 

 dry joints

In AC 4.3 testing instruments 
to include: 

 oscilloscope 

 multimeter

5 Identify the 
application of 
electronics within 
building services 
engineering

5.1 Recognise components 
used in a control system 

5.2 Identify the requirement for 
controls

In AC 5.1 components to 
include: 

 Actuators 

 Sensors 

 Controllers 

 Op Amps 

 Microprocessors

In AC 5.2 to include: 

 BMS (Building 
Management Systems) 

 HMI's (Human Machine 
Interface) 

 PLC's (Programmable 
Controllers) 

 Inverter drives

6 Apply electronics 
within building 
services 
engineering

6.1 Construct a control solution 
using relays 

6.2 Construct a control solution 
using programmable 
controllers 

6.3 Carry out fault finding on 
electronic controlled 
systems

In AC 6.2 to include: 

 Ladder logic 

 Simplification of logic 
circuits

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to 

recognise and know the use of various electronic 

components, construct a circuit using components on a 

PCB and fault find using a variety of diagnostic 

equipment. They will also be able to apply electronic 

control theory within the Building Services environment.

Unit expiry date 30/11/2022

Details of the relationship 
between the unit and relevant 
National Occupational Standards 

This unit has some synergy with the following NOS: 

SUMETPM201 Application of Electrotechnical
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or other professional standards or 
curricula (if appropriate)

Technology

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 5 and 6 to be assessed by practical task, all other 

LOs may be RPL (see sect 2.2 and 4.8 of scheme 

handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning and 

development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body 
(if required)

Location of the unit within the 
subject/sector classification 
system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: A/616/7521

Title: Complex Installations Theory

Level: 4

Credit value: 16

GLH: 157

TQT: 160

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Identify the 
regulations for 
electrical installations

1.1 Interpret relevant building 

regulations 

1.2 Interpret BS 7671 

(current edition) 

requirements for electrical 

installations 

In AC 1.1 regulations to 

include: 

 Building regulations 

Part P 

 Building regulations 

Part L 

 Building regulations 

Part M 

In AC 1.2 to include: 

 On site guide 

 Guidance note 1 

Selection and 

erection 

 Guidance note 2 

Isolation and 

switching 

 Guidance note 3 

Inspection and 

testing 

 Guidance note 4 

Protection against 

fire 

 Guidance note 5 

Protection against 

electric shock 

 Guidance note 6 

Protection against



55

overcurrent 

 Guidance note 7 

Special locations 

 Guidance note 8 

Earthing and 

bonding

2 Identify intake
arrangements for
electrical installation

2.1 Define the terms used to

describe switch-gear

used in L.V. In-take

arrangements

2.2 Identify the type of

switching used at the

intake of single phase

supplies

2.3 Describe the types of

switching installed at the 

intake of three-phase 

supplies

2.4 Identify the types of

switch-gear used for 

single-phase intake

arrangements

2.5 State the types of switch-

gear used for three-phase 

mains intakes

2.6 Identify the current single-

phase requirements of

B.S.7671 for intake

arrangements (switch-

gear)

2.7 State the regulatory

requirements (B.S.7671)

for three-phase intake 

arrangements (switch-

gear)

2.8 Produce block diagrams 

showing the relationship 

between various types of

single-phase intake 

arrangements

2.9 Prepare a schedule of 

installation for three-

phase intake

arrangements

In AC 2.1 terms to include:

 Switch-gear

 Disconnector

 Switch-disconnector

 Switchboard

 Switch, Linked

 Isolator

 Distribution Board

 Distribution Circuit

 Circuit-breakers

In AC 2.3 to include:

Triple Pole and Neutral

 (T.P. & N.)

 Triple Pole (T.P.)

In AC 2.5 to include:

 Isolators

 Fused-Switches

 Bus-Bar Chambers

 T.P./T.P.& N

 Distribution Boards

In AC 2.7 to include:

 Control

 Types

 Limitations

In AC 2.8 could include:

 Auxiliary control 

equipment

 Off-Peak 

arrangement
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 Domestic

In AC 2.9 to include: 

 Maximum Demand 

 Load Factor 

 Diversity for Final 

Circuits 

 Load Balancing 

 Discrimination 

 Regulation 

(B.S.7671) 

requirements

3 Identify circuit 
protection devices 
(basic and fault 
protection)

3.1 State the reasons for 

isolation and switching 

3.2 Explain the operation of 

fuses 

3.3 Explain the operation of 

Miniature Circuit Breakers 

(MCB) 

3.4 Explain the operation of 

Residual Current Devices 

(RCD's)

In AC 3.1 to include: 

 Mains switch/fuse

In AC 3.2 to include: 

 Sizes 

 Types

In AC 3.3 to include: 

 Sizes 

 Types

In AC 3.4 to include: 

 Sizes 

 Types

4 Identify the types of 
circuits

4.1 State the types of lighting 

circuits 

4.2 State the types of power 

circuits

In AC 4.1 types to include: 

 3 plate loop in 

 1 way 

 2 way 

 2 way and 

intermediate

In AC 4.2 to include: 

 Ring 

 Radial

5 Identify cable sizing 5.1 State the factors to be 

considered when 

determining the c.s.a. of 

live conductors for final 

circuits 

5.2 Determine the current 

demand using diversity 

for single-phase 

5.3 Calculate the maximum 

demand for three-phase 

In AC 5.1, with reference to 

BS 7671

In AC 5.2 to include: 

 Single-Phase Final 

Circuits 

 Single-Phase 

Installations 

(Domestic)
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circuits using load 

factor/diversity 

5.4 Determine the live 

conductor size to be 

installed for different 

types of single-phase 

circuits 

In AC 5.3 for: 

 Three-Phase 

Installations 

(Industrial and 

Commercial) 

 Distribution Boards

In AC 5.4 to include 

allowing for: 

 Method of 

Installation 

 Length of Circuit 

(Voltage Drop) 

 Type of Over-

Current Protection 

 Thermal Insulation 

 Ambient 

temperature 

 Grouping

6 Identify 
conduit/trunking 
sizing

6.1 Calculate sizes of 

trunking 

6.2 Calculate sizes of conduit

In AC 6.1 & 2 could include: 

 Metal trunking 

 PVC trunking

7 Identify lighting / 
lighting design

7.1 Explain the nature of light 

7.2 Explain the laws of 

illumination 

7.3 Calculate illuminance 

using the inverse square 

law 

7.4 Calculate illuminance 

using the cosine law 

7.5 Calculate the number of 

lamps required in a room 

using the lumen method 

7.6 Define the range of 

luminaires 

7.7 Explain the application of 

luminaires 

7.8 Explain the operation of 

luminaires

In AC 7.1 to include: 

 Electro-magnetic 

spectrum 

 Luminous intensity 

 luminous flux 

 illuminance

In AC 7.2 to include: 

 Inverse square law 

 Cosine law

In AC 7.3, Point to Point

In AC 7.4 for: 

 Inclined surface 

illumination 

 From two sources

In AC 7.5: 

 Calculate the factors 

required 

In AC 7.6 could include:
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 Incandescent lamps 

(Tungsten, Halogen) 

 Low pressure 

mercury vapour 

 High pressure 

mercury vapour 

 

 Metal halide

 Low pressure 

sodium vapour

 High pressure 

sodium vapour

 LED

In AC 7.7 to include:

 Energy efficiency

(efficacy)

 colour rendering

In AC 7.8 to include:

 Starting methods

 Control gear

 Halogen cycle

8 Identify special
locations 

8.1 List special locations

8.2 Interpret BS 7671

regarding specific 

requirements of special

installations/ locations as 

applicable to task

In AC 8.1 locations should 

include:

(prefix numbers refer to

“Requirements for Electrical

Installations”)

 701 Locations 

containing a bath or 

shower

 704 Construction 

and demolition site 

installations

 711 Exhibition 

shows and stands

 712 Solar 

photovoltaic (pv) 

power supply 

systems

 753 Floor and 

ceiling heating 

systems

 702 Swimming pools 

or other basins

 703 Rooms and 
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cabins containing 

sauna heaters 

 705 Agricultural and 

horticultural 

premises 

 706 Conducting 

locations with 

restricted movement 

 708 Electrical 

installations in 

caravan/ camping 

parks and similar 

locations 

 709 Marinas and 

similar locations 

 710 Medical 

locations 

 717 Mobile or 

transportable units 

 721 Electrical 

installations in 

caravans and motor 

caravans 

 729 Operating and 

maintenance 

gangways 

 740 Temporary 

electrical 

installations for 

structures, 

amusement devices 

and booths at 

fairgrounds, 

amusement parks 

and circuses

9 Identify shock 
protection for 
electrical installations

9.1 Explain the term “Fault 

Protection” 

9.2 Explain the term “Basic 

Protection” 

9.3 State the methods used 

to provide fault protection 

9.4 State the methods used 

to provide basic 

protection 

9.5 State the Regulatory 

(B.S.7671) requirements 

for shock protection for

In AC 9.5 could include: 

 Insulation 

 Barriers 

 Enclosures 

 Obstacles 

 Placing out of Reach 

 Protective Earthing 

 Protective 

Equipotential 

Bonding 

 Automatic 
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TT & TN systems 

9.6 Determine that the 

protective conductor of a 

final circuit meets the 

thermal requirements as 

laid down by B.S.7671 

under fault conditions 

9.7 Calculate the actual size 

of the protective 

conductor to be installed 

for a final circuit and 

distribution circuits to 

meet the shock 

requirements of B.S.7671

Disconnection of 

Supply (ADS) 

 Additional Protection 

In AC 9.6 could include: 

 By using a table 

 By the use of the 

adiabatic equation 

In AC 9.7 to include: 

 Impedance of the 

fault path 

 Using disconnection 

times

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will know the 

principles of an electrical installation, including those 

in a large range of special locations. They will know 

about intake arrangements, protection devices and 

hazardous environments. They will be able to 

calculate a range of factors concerning an installation

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SUMEID02 Design and Determine the Positioning, 

Fitting and Fixing of Electrical Wiring Systems, Wiring, 

Enclosures, Accessories & Equipment In Dwellings In 

Accordance with Building Regulations 

SUMEDD03 Endorse the Positioning, Fixing and 

Fitting of Electrical Wiring Systems, Wiring 

Enclosures, Equipment and Accessories In Dwellings 

In Accordance with Building Regulations

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 1.2, 2.3, 2.7, 2.9, 5.3, 7.4, 7.5, 8.1 & 9.7 to be 

assessed by written short answer test, all other LOs 

may be RPL (see sect 2.2 and 4.8 of scheme 

handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if
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required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: F/616/7522

Title: Complex earthing installations

Level: 4

Credit value: 3

GLH: 30

TQT: 30

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Explain the types of 
earthing 
arrangements and 
protective 
conductors

1.1 Explain the types of earthing 
systems 

1.2 Explain the types and sizes of 
protective conductors 

1.3 Explain the types and sizes of 
protective bonding conductors

In AC 1.1 types should 
include: 

 TNS 

 TNCS 

 TNC 

 TT 

 IT 

In AC 1.3 to include: 

 Supplementary 
Bonding 

 Main Equipotential 
Bonding

2 Explain the 
installation 
requirements of a 
lightning protection 
system 

2.1 State the H and S precautions 
to be taken during the 
Installation of lightning 
protection 

2.2 State the regulations relating 
to lightning protection system 

2.3 Outline the requirements of 
regulations relating to 
lightning protection systems 

2.4 List the categories of an 
electric lightning strike BS EN 
62305 

2.5 State the main principles of 
providing an lightning 
protection system 

2.6 Define the terms with 
reference to a lightning 
protection system 

2.7 State the component parts of 
a lightning protection system 

2.8 Explain the installation 

In AC 2.3 to include: 

 Electrical and 
Electronic systems 
within structures 

 Physical damage to 
structures and life 
hazards 

 Risk management 

 General principles 

In AC 2.4 to include: 

 Result of Damage 

 Damage 

 Sources 

In AC 2.5 to include: 

 Earthing (Faraday’s 
Cage) 

 Reduce damage
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method for a lightning 
protection system 

2.9 Explain the method of 
determining the placement of 
an air termination network 

2.10 Design a lightning 
protection system for a 
regular shape structure using 
the mesh method 

2.11 Describe how to test a 
lightning protection system

In AC 2.6 terms to include: 

 LPC 

 LPS 

 LPL 

 LPZ

In AC 2.7 parts to include: 

 Earth termination 
system 

 Down conductor 
system 

 Air termination 
network

In AC 2.8 to include: 

 Connections 

 Fixings

In AC 2.9 to include: 

 The Mesh method 

 The Protective 
Angle method 

 Rolling Sphere 
method

In AC 2.10 to include: 

 Earth electrode 
arrangements 

 Down conductor 
spacing due to the 
type of LPS 

 Mesh sizes due to 
the type of LPS

In AC 2.11 tests to include: 

 Test points 

 Continuity 

 Earth Electrodes

3 Know how to install 
earth electrodes

3.1 State the H and S precautions 
to be taken during installing 
earth electrodes 

3.2 Apply safe working practices 
3.3 Identify types of electrodes 
3.4 Identify earth electrode 

accessories 
3.5 State the requirements of 

different types of electrodes 
3.6 From specifications supplied 

identify type/size and 
configuration of required earth 
electrode system for a given

In AC 3.1 types could 
include: 

 Rod 

 Tape 

 Plate / mat

In AC 3.4 to include: 

 Labels 

 Connections

In AC 3.5 to include: 

 Requirement for an 
electrode
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installation 
3.7 Explain how to fit an earth 

electrode 
3.8 Inspect and test electrodes

 Method of 
installation for earth 
electrode 

 Principle for earth 
conductor 

In AC 3.7 could include:

 Rod

 Tape

 Plate/mat

In AC 3.8 could include:

 Rod

 Tape

 Plate/mat

4 Explain cathodic 
protection

4.1 State the forms of corrosion

4.2 Describe the electro-chemical

action on a structure

4.3 State the conditions for

corrosion to occur on a 

structure

4.4 Describe the types of

corrosion that can occur on a 

pipeline

4.5 Define cathodic protection

4.6 Explain how Sacrificial Anode

Systems protect different

types of structures

4.7 Explain how Impressed

Current (Electrolytic Action)

protects different types of 

structures

4.8 State the requirements for 

monitoring, inspection and 

maintenance of cathodic

protection systems

In AC 4.1 forms to include:

 Electric-cell action

 Oxidisation

In AC 4.2 to include:

 Galvanic series

 Electro-chemical

series

 Immersed in a liquid

 When buried

In AC 4.3 to include:

 Polarisation &

Bacteria

 Electrolytic Action

 Galvanic Action

In AC 4.4 to include:

 Inter-Crystaline

 Point corrosion

 Local

 Uniform

In AC 4.5 to include:

 Methods used to 

provide protection

 List structures it 

applies to

In AC 4.6 could include:

 Disadvantages

 Advantages
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 Operating 

parameters 

 Piers 

 Storage Tanks 

 Pipeline 

 Action 

 Component parts 

In AC 4.7 to include: 

 Disadvantages 

 Advantages 

 Operating 

parameters 

 Marine applications 

 Pipeline 

 Component parts 

In AC 4.8 to include: 

 Potential survey 

 Test equipment

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will know about 

Earth Protection and Cathodic Protection.

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

COSVR412 Install electrical earthing systems 

COSVR256 Install lightning conductor systems

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 2.9, 2.10 & LO4 to be assessed by written short 

answer test, all other LOs may be RPL (see sect 2.2 

and 4.8 of scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the Engineering
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subject/sector classification system

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: J/616/7523

Title: Install Complex Single and Three Phase Circuits and Components

Level: 3

Credit value: 3

GLH: 25

TQT: 30

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit amplification 

(AO Development)

1 Install single 
phase distribution 
board

1.1 State the H and S 

precautions to be taken 

during the installation of 

distribution boards 

1.2 Apply safe working 

practices 

1.3 Install consumer unit 

1.4 Install single phase supply 

cable (SWA) 

1.5 Install Main Switch (RCD ) 

1.6 Install MCB's 

1.7 Install earthing and 

bonding 

1.8 Interpret IEE regulations

In AC 1.3: 

 Level and secure unit 

 Select unit to comply with 

No of "Ways" required 

In AC 1.4: 

 Cut and fit measured cable 

from isolator to unit 

 Gland cable 

 Secure cable to surface 

using cleats 

In AC 1.5: 

 Select size and rating of 

RCD 

 Connect incoming cable 

and Busbar 

In AC 1.6: 

 Select rating 

 Connect to Busbar 

In AC 1.7 to include: 

 Supplementary bonding 

 Main bonding 

 Main earthing

2 Install lighting 
circuits

2.1 State the H and S 

precautions to be taken 

during the installation of 

lighting circuits

In AC 2.3: 

 Locate regulations 

pertinent to lighting circuits
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2.2 Apply safe working 

practices 

2.3 Interpret IEE regulations 

2.4 Describe the types of 

lighting accessories 

2.5 Define the types of 

lighting circuits 

2.6 Install lighting circuits

In AC 2.5 to include: 

 One way 

 Two way 

 Two Way and Intermediate

In AC 2.5 could include using: 

 PVC singles 

 PVC multi core 

 MICC cable (mineral 

insulated copper - clad) 

and FP 200

3 Install power 
circuits

3.1 State the H and S 

precautions to be taken 

during the installation of 

power circuits 

3.2 Apply safe working 

practices 

3.3 Interpret IEE regulations 

3.4 Define power circuits 

3.5 Define control and 

protection equipment 

3.6 Install power circuits 

In AC 3.3: 

 Locate regulations 

pertinent to lighting circuits

In AC 3.4: 

 Characteristics and the 

area served 

o Radial circuits 

o Ring circuit 

o Standard power 

circuits 

 Quantify the minimum CSA 

for power circuits

In AC 3.6 could include using: 

 PVC singles 

 PVC multi core 

 MICC cable (mineral 

insulated copper - clad) 

and FP 200

4 State the 
requirements for 
the installation of 
temporary 
electrical 
installations 

4.1 State the H and S 

precautions to be taken 

during the installation of 

temporary electrical 

installations 

4.2 Recognise the safe 

working practices 

applicable to install 

temporary electrical 

installations 

4.3 Interpret IEE regulations 

4.4 List typical construction 

site equipment 

4.5 Explain the method of 

distribution and wiring 

4.6 Explain the arrangement

In AC 4.5 to include: 

 Overhead cables 

 Catenary wires
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of site lighting and 

applicable precautions 

4.7 Discuss the distribution of 

temporary power and 

lighting systems

5 Install emergency
lighting systems

5.1 State the H and S

precautions to be taken 

during installation of 

emergency lighting 

systems

5.2 Apply safe working 

practices applicable to 

install emergency lighting 

systems

5.3 Interpret IEE regulations

5.4 Describe the method of 

installation of emergency 

lighting circuits

5.5 Identify the source of 

supply for an emergency 

lighting system

5.6 State the difference 

between maintained, non-

maintained and sustained 

emergency lighting 

systems

5.7 Describe the different 

types of luminaires and 

their applications

5.8 Fit an emergency lighting 

system

6 Install fire alarm
systems

6.1 State the H and S

precautions to be taken

during the installation of

fire alarm systems

6.2 Recognise safe working 

practices during the 

installation of fire alarm 

systems

6.3 Interpret IEE regulations

6.4 List the wiring systems 

acceptable for fire alarm 

systems

6.5 Identify the components of 

a fire alarm system

6.6 Explain the terms for fire 

alarm systems

In AC 6.7 to include:

 Separate supply

 Segregation of circuits

 Cable size

 Testing of circuits
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6.7 Identify the installation 

method 

6.8 Apply safe working 

practices 

6.9 Connect all alarm circuits 

to the control panel in 

designated fire zones 

6.10 Connect the mains 

supply to the control panel 

6.11 Connect the standby 

supply to the panel 

6.12 Fit control panels 

6.13 Install fire alarm 

accessories 

6.14 Design fire alarm 

systems 

6.15 Test all fire alarm 

circuits

7 Install security
systems

7.1 State the H and S

precautions to be taken

during the installation of

security systems

7.2 Apply safe working 

practices applicable to 

install security systems

7.3 Interpret IEE regulations

7.4 Identify an appropriate 

wiring system for lighting

circuits and alarm circuits

7.5 Explain the types of

lighting

7.6 Install main control

panel/standby supply

7.7 Install security system

accessories

7.8 Test all security system

circuits

In AC 7.4 should include:

 PVC cable in steel conduit

 Mineral insulated cable

 Segregated circuits

 Power supply

In AC 7.5 should include:

 Detection devices (building

skin)

 Detection devices (space 

movement)

 Detection devices 

(external)

In AC 7.6 should include:

 Connect intruder

accessories

 Carry out user tests

 Commission control panel

8 Explain the
installation 
requirements for
hazardous areas

8.1 State the H and S

precautions to be taken

during the installation of

hazardous area 

installations

8.2 Recognise safe working 

practices

8.3 Interpret IEE regulations

8.4 Identify the different types 

of hazardous area zones

In AC 8.4 to include:

 Flammable

 Explosive
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8.5 Identify the specialist 

fittings and equipment 

used in hazardous areas 

8.6 Determine what is a 

hazardous area 

8.7 Discuss the installation of 

hazardous area 

equipment

9 Install a three
phase system

9.1 State the H and S

precautions to be taken

during the installation of a 

three phase system

9.2 Adopt the safe working 

practices during the

installation of a three

phase system

9.3 Interpret IEE regulations

9.4 Install a three phase

distribution board

9.5 Install a four core SWA

supply cable

9.6 Connect a three phase

motor and direct on-line

starter

9.7 Install a three phase

power circuit using

industrial socket outlets

(BS EN 60309-2)

9.8 Install a power circuit

using BS 1363 (socket

out-lets)

9.9 Install a fire alarm circuit

with FP 200

9.10 Install a lighting circuit

In AC 9.4 to include:

 RCD

 MCB's

 Level and secure

In AC 9.5 to include:

 Secure cable to surface

using cleats

 Gland cable

 Cut and fit measured cable 

from isolator to distribution

board

In AC 9.6 to include:

 Trunking/Conduit and

Flexible Conduit

 Single core PVC

 SWA

In AC 9.7 to include:

 Trunking and Conduit

 Single core PVC

In AC 9.8 to include:

 MICC/MIMS (mineral 

insulated Copper covered 

or Mineral Insulated Metal

Sheath)

 Trunking and Conduit

 Single core PVC

In AC 9.10 to include:

 Single core PVC

 Trunking and Conduit

10 Install circuits 
from a three
phase distribution
board

10.1 Describe the

components in a three

phase distribution board

10.2 Install a three phase

In AC 9.1 to include:

 Three phase circuit

breakers

 Incoming main switch
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power circuit 

10.3 Install a three phase 

motor circuit 

10.4 Install a single phase 

circuit 

10.5 Inspect and test 

completed installation

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to install 

single and three phase systems and circuits for power 

and lighting utilising different cable types. They will 

additionally be able to carry out the design of fire 

systems.

Unit expiry date 30/11/2022

Details of the relationship 
between the unit and relevant 
National Occupational 
Standards or other professional 
standards or curricula (if 
appropriate)

This unit has some synergy with the following NOS: 

SUMET07 Commission electrical systems and equipment

Assessment requirements 
specified by a sector or 
regulatory body (if appropriate)

LO 6 and 9 to be assessed by practical task, all other LOs 

may be RPL (see sect 2.2 and 4.8 of scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning and 

development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate 
body (if required)

Location of the unit within the 
subject/sector classification 
system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: R/616/7525

Title:
Inspect Test and Commission Three Phase Electrical 
Installations

Level: 3

Credit value: 3

GLH: 30

TQT: 30

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Carry out inspection 
and testing of single 
phase electrical 
installations

1.1 State the H and S precautions 

to be taken during inspection 

and testing 

1.2 State the current legislation, 

regulations, standards and 

instructions applicable to 

inspection and testing of LV 

installations 

1.3 Apply safe working practices 

1.4 Interpret IEE regulations 

1.5 Carry out visual inspection as 

per BS 7671 

1.6 Use complete range of current 

edition test equipment 

1.7 Carry out dead tests 

1.8 Carry out live tests (power on)

In AC 1.3: 

 Safe isolation 

In AC 1.4 to include: 

 Protection 

 Frequency of testing 

 Initial verification of 

the installation 

In AC 1.7 dead tests to 

include: 

 Electrode resistance 

 Polarity 

 Insulation resistance 

 Continuity of ring 

final circuit 

conductors 

 Continuity of 

protective 

conductors including 

main and 

supplementary 

bonding 

In AC 1.8 live tests to 

include: 

 Verification of 

voltage drop 

 Other functional 

testing
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 Prospective fault 

current 

 Operation and 

functional testing of 

RCD (residual 

current device) 

 Earth fault loop 

impedance 

 Protection by 

automatic 

disconnection of the 

supply

2 Commission single 
phase electrical 
installations

2.1 Complete the inspection and 

testing documentation 

2.2 Interpret results obtained 

2.3 Apply results obtained

3 Demonstrate a 
knowledge of how 
electrical fault 
diagnosis is reported

3.1 Describe procedures for 

recording information on 

electrical fault diagnosis 

3.2 Identify codes used in 

electrical condition report 

(BS7671) for different faults 

3.3 Explain the implications of 

recorded information

4 Identify electrical 
fault diagnosis

4.1 Explain safe working 

procedures that should be 

adopted for completion of fault 

diagnosis 

4.2 Describe precautions that 

should be taken in relation to 

hazards of fault diagnosis 

4.3 Explain the logical stages of 

fault diagnosis that should be 

followed 

4.4 Specify the requirements for 

the safe and correct use of 

instruments to be used for 

fault diagnosis 

4.5 Explain causes of electrical 

faults 

4.6 Specify types of electrical 

faults found in different 

locations 

4.7 Explain how faults are 

diagnosed by tests 

4.8 Explain responsibilities where 

unsatisfactory results are
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obtained 

4.9 Explain the implications of 

faults diagnosed

5 Understand process 
for fault rectification

5.1 Explain safe working 

procedures that should be 

adopted for completion of fault 

rectification 

5.2 Describe precautions that 

should be taken in relation to 

hazards of fault rectification 

5.3 Explain process of fault 

rectification 

5.4 Explain factors which can 

affect fault rectification

6 Diagnose faults on 
electrical systems

6.1 Implement safe system of 

work for fault diagnosis of 

electrical systems 

6.2 Use logical approach for 

locating faults on electrical 

systems 

6.3 Use testing instruments for 

completing fault diagnosis 

work 

6.4 Interpret testing data 

6.5 Document fault diagnosis

7 Carry out inspection 
and testing of three 
phase electrical 
installations

7.1 State the H and S precautions 

to be taken during inspection 

and testing 

7.2 State the current legislation, 

regulations, standards and 

instructions applicable to 

inspection and testing on LV 

installations 

7.3 Apply safe working practices 

7.4 Interpret IEE regulations 

7.5 Carry out visual inspection as 

per BS 7671 

7.6 Use complete range of current 

edition test equipment 

7.7 Carry out Dead Tests 

7.8 Carry out Live Tests (power 

on) 

7.9 Complete electrical 

installation certificate

In AC 7.4 to include: 

 Initial verification of 

the installation 

 Frequency of testing 

 Protection 

In AC 7.7 Dead tests to 

include: 

 Continuity of 

protective 

conductors including 

main and 

supplementary 

bonding 

 Continuity of ring 

final circuit 

conductors 

 Insulation resistance 

 Polarity 

 Electrode resistance
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In AC 7.8 Live tests to 

include: 

 Protection by 

automatic 

disconnection of the 

supply 

 Earth fault loop 

impedance 

 Operation and 

functional testing of 

RCD (residual 

current device) 

 Prospective fault 

current 

 Phase sequence 

 Other functional 

testing 

 Verification of 

voltage drop

8 Commission three 
phase electrical 
installations

8.1 Complete inspect and test 

documentation 

8.2 Interpret results obtained 

8.3 Apply results obtained

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to carry 

out the inspection and testing of an installation, 

including three phase systems in accordance with 

current regulations

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SUMEID06 Approve Completed Electrical Installation 

Work In Dwellings In Compliance with Building 

Regulations

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 7 and 8 to be assessed by short answer questions 

and direct observation of an assessment task, all 

other LOs may be RPL (see sect 2.2 and 4.8 of 

scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning
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and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: Y/616/7526

Title: Install HV underground cables (UGC)

Level: 4

Credit value: 8

GLH: 77

TQT: 80

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Interpret the 
regulations 
applicable to HV 
UGC

1.1 State the safety aspects for 

working on HV equipment 

1.2 State the requirements for 

sub-stations 

1.3 State the requirements of an 

HV installation 

1.4 Identify/comply (as applicable) 

with the PPE requirements for 

HV UGC tasks 

1.5 Identify the regulation relating 

to the measurement for 

separation from other cables 

and services 

1.6 Identify the regulation for the 

minimum bending radii for 

cables 

1.7 Identify the regulation stating 

the dimensions of HV 

trenches 

1.8 Identify the regulation stating 

the maximum operating 

temperatures for cables 

1.9 Identify the regulation stating 

the minimum depth permitted 

for underground cables

In AC1.1 to include: 

 Identify key H & S 

legislation 

 JSP 375 

 Named persons 

 Statutory regs 

In AC 1.2 to include: 

 Warnings 

 Safety systems 

 Design/access

2 Identify correct 
working practices 
specific to cable 
management

2.1 State the H and S precautions 

to be taken during HV cable 

installation 

2.2 State the regulations 

applicable to the task

In AC 2.2 to include: 

 Manual handling 

regulations 

In AC 2.3 could include:
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2.3 Identify procedures required 

to carry out cable 

management

 Cable receipt 

 Cable drum 

movement 

 Cable drum stands 

 Hard surface 

requirements 

 Working space 

requirements

3 Carry out HV 
terminations

3.1 Apply H and S regulations 

applicable to the task 

3.2 Apply COSHH regulations 

applicable to the task 

3.3 Apply the regulations 

applicable to the task 

3.4 Make heat shrink cable seal 

3.5 Make HV cable heat shrink 

termination 

3.6 Make HV cable gland type 

terminations 

3.7 Carry out HV termination 

using XLPE cable

In AC 3.2 could include: 

 Lead 

 Resin

In AC 3.7 to include: 

 Determine core 

rotation/direction

4 Carry out fault 
finding on HV cables

4.1 Cable fault locating In AC 4.1 to include: 

 CAT and Genny 

 Cable fault locating 

equipment

5 Carry out HV cable 
jointing

5.1 Apply H and S regulations 

applicable to the task 

5.2 Apply COSHH regulations 

applicable to the task 

5.3 Apply the regulations 

applicable to the task 

5.4 Make HV cable straight 

through joint 

5.5 Test HV cable joint using HV 

test equipment under 

supervision of a competent 

person

In AC 5.2 could include: 

 Lead 

 Resin

In AC 5.4 to include: 

 Determine core 

rotation/direction 

 Rapid repair heat 

shrink 

 Transition Joint

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to carry 

out work on High Voltage Underground cables (High 

voltage means in excess of 1000 volts Alternating 

Current). They will be able to joint and terminate HV 

underground cables in a variety of materials.
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Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

EUSEPUS042 Install underground cables in the 
electricity power utilities environment 

EUSEPUS009 Cable jointing operations in the 

electricity power utilities environment

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineeering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: D/616/7527

Title: Install Control Cables

Level: 3

Credit value: 2

GLH: 20

TQT: 20

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Identify the 
regulations for 
control cables

1.1 Identify/comply with the PPE 

requirements for control cable 

tasks 

1.2 Identify the regulation relating 

to the measurement for 

separation from other cables 

and services 

1.3 Identify the regulation for the 

minimum bending radii for 

control cables 

1.4 Identify the regulation stating 

the maximum operating 

temperatures for control 

cables 

1.5 Identify the regulation stating 

the minimum depth permitted 

for underground control 

cables

2 Identify correct 
working practices 
specific to cable 
management

2.1 State the H and S precautions 

to be taken during control 

cable installation 

2.2 State the regulations 

applicable to the task 

2.3 Identify procedures required 

to carry out cable 

management

In AC 2.2 to include: 

 Manual handling 

regulations 

In AC 2.3 could include: 

 Cable receipt 

 Cable drum 
movement 

 Cable drum stands 

 Hard surface 
requirements 

 Working space
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requirements

3 Carry out control 
cable terminations

3.1 Apply H and S regulations 

applicable to the task 

3.2 Apply COSHH regulations 

applicable to the task 

3.3 Apply the regulations 

applicable to the task 

3.4 Make control cable 

compression gland 

termination 

3.5 Terminate a multi-pair control 

cable

4 Carry out fault 
finding on control 
cables

4.1 Carry out control cable fault 

locating

In AC 4.1 to include: 

 CAT and Genny 

 Cable fault location 

equipment

5 Carry out control 
cable jointing

5.1 Apply H and S regulations 

applicable to the task 

5.2 Apply COSHH regulations 

applicable to the task 

5.3 Apply the regulations 

applicable to the task 

5.4 Make 50 pair control cable 

straight through joint 

5.5 Test control cable joint 

continuity

In AC 5.4 to include: 

 outer sheath heat 

shrink

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to carry 

out work on Control cables. They will be able to joint 

and terminate control cables. 

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

EUSEPUS042 Install underground cables in the 
electricity power utilities environment 

EUSEPUS009 Cable jointing operations in the 

electricity power utilities environment

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.
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Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: H/616/7528

Title:
Install & operate Field Electrical Power Supplies (FEPS) 
generator sets in parallel

Level: 4

Credit value: 2

GLH: 18

TQT: 20

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 State the role, 
physical and 
operational 
characteristics of 
FEPS

1.1 State commercial conditions 

under which FEPS is supplied 

1.2 Describe characteristics of the 

FEPS generator 

1.3 Identify main components of 

the FEPS generator 

1.4 Identify operators controls 

1.5 State the general and specific 

safety precautions and 

warnings applicable to FEPS 

1.6 Identify components and 

controls on FEPS

In AC 1.1 to include: 

 Private Finance 

Initiative (PFI) 

philosophy 

 Contractor 

responsibilities 

 Unit and individual 

responsibilities 

under PFI 

 Supply chain for 

equipment and 

spares 

 Requirements of 

Data Logging 

procedure 

In AC 1.2 to include: 

 Variants 

 Role 

 General facilities 

 Physical data 

 Operational data 

 Electrical data 

 Environmental data 

 Transportation data 

 Towing data 

In AC 1.3 components to 

include:
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 Engine 

 Speed controller 

 Alternator 

 Automatic Voltage 

Regulator (AVR) 

 PLC and controls 

 Operators display 

screen

 Emergency stop and 

alarm sounder

 Fuse and relay 

panel

 3-phase output 

studs

 Battle mode switch

In AC 1.4 controls to 

include:

 Control section

 Circuit breaker panel

 Power output panel

 Operators controls

In AC 1.5 to include:

 Warnings and 

cautions

 Emergency stop 

button

In AC 1.5 to include:

 External canopy, 

trailer components 

and stowage areas

 All control panel 

items

 Hazardous areas 

and correct earthing 

points

2 State basic 
generator capability

2.1 Define the operation of a

generator

2.2 Explain the principles of 

power generation
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3 Operate a FEPS 
generator in solo 
mode

3.1 Site and secure the FEPS 

generator 

3.2 Install FEPS earthing system 

3.3 Carry out the pre-start and 

daily checks 

3.4 Carry out electrical 

connections 

3.5 Operate FEPS in solo mode 

3.6 Carry out electrical running 

checks 

3.7 Close down FEPS 

3.8 Recover FEPS earthing 

system 

3.9 Carry out after use 

maintenance 

3.10 Prepare FEPS for road 

travel 

3.11 Update equipment 

maintenance record

In AC 3.1 to include: 

 No more than 10 

degrees off 

horizontal 

 Adequate headroom 

 Apply handbrake 

 Lower/raise prop 

stands 

 Cam nets arranged 

to allow canopy 

doors to open 

In AC 3.2 to include: 

 Earth electrodes 

In AC 3.3 to include: 

 Oil 

 Air filter blocked 

alarm 

 Fuel/water separator 

 Leaks or damage 

 Wheels and tyres 

 Trailer lights 

In AC 3.9 to include: 

 In accordance with 

AESPs

4 Operate FEPS 
generators in parallel 
mode

4.1 Describe the characteristics of 

generators in parallel mode 

4.2 State the advantages/ 

disadvantages for paralleling 

generators 

4.3 Set up and operate FEPS in 

parallel using distribution 

equipment/load bank

In AC 4.1to include: 

 Manual 

 Automatic

5 Carry out user 
maintenance on a 
FEPS generator

5.1 Carry out routine/preventative 

maintenance on the generator 

and trailer (user) 

5.2 Carry out corrective 

maintenance (user) on the 

generator and trailer 

5.3 Report any defects in 

equipment through line 

management

In AC 5.1: 

 In accordance with 

manufacturer’s 

instructions

6 Know how to 
maintain FEPS 
generator sets 

6.1 State equipment maintenance 

procedures 

6.2 Know how to replace like for
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like components 

6.3 Know how to carry out 

equipment maintenance 

6.4 Know safe working practices 

6.5 Know how to maintain/update 

equipment/maintenance 

repair record

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to site 

and operate a Field Equipment Power Supply 

generator set in both solo and parallel modes.

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SKSL13 Install, operate and fault find on generators

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 4 to be assessed by direct observation and MCOQ 

test, all other LOs may be RPL (see sect 2.2 and 4.8 

of scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: K/616/7529

Title: Install and Operate In-Service Containerised Generator Sets

Level: 4

Credit value: 1

GLH: 10

TQT: 10

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit amplification (AO 

Development)

1 State the role, 
physical and 
operational 
characteristics of 
in-service 
containerised 
generator sets

1.1 Identify all safety 

precautions applicable to 

in-service containerised 

generator sets 

1.2 Describe characteristics 

of the in-service 

containerised generator 

sets 

1.3 Identify operators 

controls 

1.4 Identify main 

components of the in-

service containerised 

generator sets 

1.5 State the general and 

specific safety 

precautions and 

warnings applicable to 

in-service containerised 

generator sets 

1.6 Identify components and 

controls on in-service 

containerised generator 

sets

In AC 1.2 to include: 

 Transportation data 

 Environmental data 

 Electrical data 

 Operational data 

 Physical data 

 General facilities 

 Role 

In AC 1.3 controls to include: 

 Operators controls 

 Power output panel 

 Circuit breaker panel 

 Control section 

 Woodward generator control 

panel 

In AC 1.4 components to include: 

 3-phase output studs 

 Fuse and relay panel 

 Emergency stop and alarm 

sounder 

 Operators display screen 

 PLC and controls 

 Automatic Voltage Regulator 

(AVR) 

 Alternator 

 Speed controller 

 Engine
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In AC 1.5 to include: 

 Emergency stop button 

 Warnings and cautions 

In AC 1.6 to include: 

 Hazardous areas and correct 

earthing points 

 All control panel items

2 Carry out the 
theoretical siting 
of containerised 
generator sets

2.1 State the site selection 

procedure 

2.2 State installation 

procedure 

2.3 Consider all safety 

precautions applicable to 

containerised sets 

2.4 Carry out the theoretical 

siting of a containerised 

generator set

In AC 2.1 to include: 

 Define refuelling access 

requirements 

 State tactical requirements 

 Define Radio Frequency (RF) 

hazards 

 Define noise pollution 

 State ventilation requirements 

 Define ground conditions 

In AC 2.2 ensuring: 

 Commission the sets: 

o Preparation 

o Insulation and 

continuity tests 

o Plant proving tests 

 Fuel supply is correctly 

installed 

 All cables are secure and 

correctly connected 

 The sets are correctly earthed

3 Carry out 
electrical 
connections

3.1 State the earthing 

requirements of 

container generator sets 

3.2 Apply safety methods 

employed during the use 

of electrical equipment 

3.3 Check the electrical 

cable connections from 

containerised generator 

set to LV switchgear 

equipment

In AC 3.2 to include: 

 Check the earthing system 

 Check load cables and 

interconnecting cables 

 Connect control box 

(Woodward Panel)

4 Operate in single 
mode

4.1 Apply all safety 

precautions applicable to 

containerised generator 

sets 

4.2 Identify the generator

In AC 4.2 First parade checks to 

include: 

 Cooling system 

 Fuel system
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parts covered during first 

parade checks 

4.3 First parade a 

containerised generator 

set as per 

manufacturer’s 

instructions 

4.4 Operate in-service  

containerised sets in 

accordance with relevant 

technical publications 

4.5 Apply load in 

accordance with safe 

working practice 

4.6 Check and adjust 

generator sets while 

running 

4.7 Maintain a steady 

frequency and voltage 

when given various load 

conditions 

4.8 Take off load in 

accordance with safe 

working practice 

4.9 Shut down generator 

4.10 Carry out after use 

checks in accordance 

with AESPs 

4.11 Complete user 

documentation

 Engine parts

5 Know how to 
maintain 
containerised 
generator sets

5.1 State care and 

maintenance principles 

5.2 State equipment 

maintenance procedures 

5.3 Apply all safety 

precautions applicable to 

maintaining 

containerised generator 

sets 

5.4 Carry out equipment 

maintenance 

5.5 Know how to replace like 

for like components 

5.6 Know how to replace 

wiring systems 

5.7 Know how to replace 

fittings
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5.8 Maintain/update 

equipment/repair records

6 Operate 
generator sets in 
parallel

6.1 State the procedure for 

operating the generators 

in parallel 

6.2 Apply all safety 

precautions applicable to 

containerised sets 

6.3 Correctly synchronise 

the sets 

6.4 Bring sets on and off 

load 

6.5 Balance the loads 

between phases 

6.6 Maintain a constant 

frequency, voltage and 

power factor, given 

fluctuating loads/prevent 

loss of power to the 

customer

7 Make power 
station operation 
log sheet entries

7.1 Explain the purpose of 

the power station 

operation log sheets 

7.2 Make power station 

operation log sheet 

entries

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to install, 

operate and maintain the in service generator sets, 

including synchronisation of multiple generators and 

bringing them on and off load.

Unit expiry date 30/11/2022

Details of the relationship 
between the unit and relevant 
National Occupational 
Standards or other 
professional standards or 
curricula (if appropriate)

This unit has some synergy with the following NOS: 

SKSL13 Install, operate and fault find on generators (film 
industry, but good match) 

SEMEM3-34 Maintaining emergency power generation 

equipment

Assessment requirements 
specified by a sector or 
regulatory body (if 
appropriate)

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning and 

development environment is allowed.
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Endorsement of the unit by a 
sector or other appropriate 
body (if required)

Location of the unit within the 
subject/sector classification 
system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: D/616/7530

Title: Install and Operate Non-Service Generator Sets In accordance with 
manufacturers data

Level: 3

Credit value: 1

GLH: 10

TQT: 10

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit amplification (AO 

Development)

1 State the role, 
physical and 
operational 
characteristics 
of non-service 
containerised 
generator sets

1.1 Identify all safety 

precautions applicable to 

non-service generator 

sets 

1.2 Describe characteristics 

of the non-service  

generator sets 

1.3 Identify operators 

controls 

1.4 Identify main components 

of the non-service 

generator sets 

1.5 State the general and 

specific safety 

precautions and warnings 

applicable to non-service  

generator sets 

1.6 Identify components and 

controls on non-service  

generator sets

In AC 1.2 could include: 

 Transportation data 

 Environmental data 

 Electrical data 

 Operational data 

 Physical data 

 General facilities 

 Role 

In AC 1.3 should include: 

 Operators controls 

 Power output panel 

 Circuit breaker panel 

 Control section 

In AC 1.4 components to include: 

 3-phase output studs 

 Fuse and relay panel 

 Emergency stop and alarm 

sounder 

 Operators display screen 

 PLC and controls 

 Automatic Voltage Regulator 

(AVR) 

 Alternator 

 Speed controller 

 Engine 

In AC 1.5 to include:
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 Emergency stop button 

 Warnings and cautions 

In AC 1.6 to include: 

 Hazardous areas and correct 

earthing points 

 All control panel items

2 Carry out the 
theoretical siting 
of non-service 
generator sets

2.1 State the site selection 

procedure 

2.2 State installation 

procedure 

2.3 Consider all safety 

precautions applicable to 

non-service  generator 

sets 

2.4 Carry out the theoretical 

siting of non-service  

generator sets

In AC 2.1 could include: 

 Define ground conditions 

 State ventilation requirements 

 Define noise pollution 

 Define Radio Frequency (RF) 

hazards 

 State tactical requirements 

 Define refuelling access 

requirements 

In AC 2.1 ensuring: 

 Commission the sets 

o Preparation 

o Insulation and 

continuity tests 

o Plant proving tests 

 Fuel supply is correctly 

installed 

 All cables are secure and 

correctly connected 

 The sets are correctly earthed

3 Carry out 
electrical 
connections of 
non-service 
generator sets

3.1 State the earthing 

requirements of non-

service generator sets 

3.2 Apply safety methods 

employed during the use 

of electrical equipment 

3.3 Check the electrical cable 

connections from non-

service generator set to 

LV switchgear equipment

In AC 3.3 checks to include: 

 Check load cables and 

interconnecting cables 

 Check the earthing system

4 Operate non-
service 
generator sets in

4.1 Apply all safety 

precautions applicable to

In AC 4.2 parts checked to include: 

 Engine parts
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single mode non-service  generator 

sets 

4.2 Identify the generator 

parts covered during pre-

start checks 

4.3 Pre-start check a non-

service generator sets 

according to 

manufacturer’s 

instructions/publications 

4.4 Operate non-service  

generator sets in 

accordance with relevant 

technical publications 

4.5 Apply load in accordance 

with safe working 

practice 

4.6 Check and adjust 

generator sets while 

running 

4.7 Maintain a steady 

frequency and voltage 

when given various load 

conditions 

4.8 Take off load in 

accordance with safe 

working practice 

4.9 Shut down generator 

4.10 Carry out after use 

checks in accordance 

with Manufacturer’s 

instructions/publications 

4.11 Complete user 

documentation

 Fuel system 

 Cooling system

5 Know how to 
maintain non-
service 
generator sets

5.1 State care and 

maintenance principles 

5.2 State equipment 

maintenance procedures 

5.3 Apply all safety 

precautions applicable to 

maintaining non-service  

generator sets 

5.4 Know how to carry out 

equipment maintenance 

5.5 Know how to replace like 

for like components 

5.6 Know how to replace
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wiring systems 

5.7 Know how to replace 

fittings 

5.8 Know how to maintain/ 

update equipment/repair 

records

6 Install non-
service 
distribution 
systems

6.1 Install distribution cables 

6.2 Install distribution 

units/feeder pillars

In AC 6.2 to include: 

 MCB 

 RCD

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will know how to install, 

operate and maintain non service issue generator sets, 

including synchronisation of multiple generators and 

bringing them on and off load.

Unit expiry date 30/11/2022

Details of the relationship 
between the unit and relevant 
National Occupational 
Standards or other 
professional standards or 
curricula (if appropriate)

This unit has some synergy with the following NOS: 

SKSL13 Install, operate and fault find on generators (film 
industry, but good match) 

SEMEM3-34 Maintaining emergency power generation 

equipment

Assessment requirements 
specified by a sector or 
regulatory body (if 
appropriate)

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning and 

development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate 
body (if required)

Location of the unit within the 
subject/sector classification 
system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: H/616/7531

Title: Install, operate and test Lighting and Power Distribution Systems 
(LAPDS)

Level: 4

Credit value: 2

GLH: 20

TQT: 20

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Install Lighting and 
Power Distribution 
Systems (LAPDS)

1.1 State the designed function of 

LAPDS 

1.2 State the sequence of 

operations of LAPDS 

1.3 State safety precautions of 

LAPDS 

1.4 State earthing requirements of 

LAPDS 

1.5 Apply all safety precautions 

applicable to LAPDS 

1.6 Inspect LAPDS equipment for 

serviceability and damage 

1.7 Install LAPDS combined with 

in-service generators

In AC 1.2 to include: 

 Source of supply 

 Show sample 
configurations 

In AC 1.3 to include: 

 State the warnings 
on usage 

 Introduction to 
safety systems 

 Potential hazards 

In AC 1.4 requirements to 
include: 

 Identify all earthing 
points 

 Protective conductor 
or earth 

 Variable Residual 
Current Device  
(RCD) 

 State the relevant 
values of resistance 
required 

In AC 1.7 should include: 

 Cables 

 Generator interface 
unit (GIU) 

 Large generator 
interface unit (LGIU) 

 Utilities connection
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unit (UCU) 

 Catering distribution 
unit (CDU) 

 Local distribution 
unit (LDU)



2 Inspect, test and 
commission LAPDS

2.1 Apply all safety precautions 

applicable to LAPDS 

2.2 Visually inspect final 

connections 

2.3 Use in-service test meter 

2.4 Carry out tests 

2.5 Inspect all supply cables and 

equipment 

2.6 Assist Clerk of Works to set 

variable protection 

2.7 Commission LAPDS 

2.8 Complete commissioning 

paper work including site plan

In AC 2.4 tests to include: 

 110V lamps 

 13A distribution box 

 RCD 

 Phase rotation 

 Ze and Zs 

 Polarity 

 Continuity of CPC 
and Bonding 
Conductors 

 Earth electrode test 
on supply generator

In AC 2.5 to include: 

 Output voltage 

 Operation of MCB's 
(variable) 

 Plugs and sockets 

 Cable serviceability 
(cuts and abrasions)

In AC 2.6 to include: 

 RCD's 

 MCB's 

 Operation of RCD's 
(variable)

3 Operate and 
maintain in-service 
LAPDS

3.1 Apply all safety precautions 

applicable to LAPDS 

3.2 Power up LAPDS equipment 

3.3 Operate LAPDS system 

3.4 Power down LAPDS 

equipment 

3.5 State the maintenance 

procedure in accordance with 

AESPs 

3.6 Replace like for like 

components 

3.7 Update equipment 

maintenance records in 

accordance with AESPs
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3.8 Recover LAPDS system

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to 

Install test, commission & operate Lighting and Power 

Distribution Systems.

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SKSL13 Install, operate and fault find on generators 

(Film industry, but good match)

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 2 to be assessed by direct observation, all other 

LOs may be RPL (see sect 2.2 and 4.8 of scheme 

handbook) 

In AC 2.6 Variable protection must be set by 

Authorising Engineer, tradesman will assist only. 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: K/616/7532

Title: Manage Electrical Tasks

Level: 4

Credit value: 1

GLH: 10

TQT: 10

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Apply management 
techniques 

1.1 Identify roles and 

responsibilities of the 

manager 

1.2 Identify behaviours required 

for effective management 

1.3 Know how to set targets 

1.4 Identify how to improve 

performance 

1.5 Manage multiple concurrent 

tasks across a construction 

site

In AC 1.1 to include: 

 Motivation 

 Mentoring 

 Coaching 

 Communication 

In AC 1.2 to include: 

 Skills 

 Knowledge 

In AC 1.3 to include: 

 SMART 

 Empower 

 Prioritising 

 Setting objectives 

In AC 1.4 to include: 

 Teams 

 individuals

2 Monitor an ME 
electrician task

2.1 Ensure compliance with core 

values and standards 

2.2 Ensure task standards are 

maintained and complied with 

2.3 Identify workmanship faults 

2.4 Identify faults not caused by 

poor workmanship 

2.5 Identify whether the faults 

caused through poor 

workmanship can be rectified 

within limits of responsibility 

2.6 Implement safe working

In AC 2.4 to include: 

 Report faults 

In AC 2.9 to include: 

 Standard of task 

 Performance of 
individuals and 
teams 

 Developmental
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procedures for an ME 

electrician task 

2.7 Co-ordinate an ME 

electricians work 

2.8 Evaluate the execution of an 

ME electrician task 

2.9 Provide feedback

3 Provide technical 
direction to an 
electrician 
tradesperson

3.1 Apply technical direction to 

tradesmen on a task

4 Implement quality 
control measures

4.1 Ensure correct materials are 

used for the task 

4.2 Ensure the correct quantity of 

material is used for the task 

4.3 Ensure the correct placement 

and fixing of material on the 

task 

4.4 Ensure the correct tools and 

equipment are used for the 

task 

4.5 Ensure the task is installed to 

line and level 

4.6 Ensure H and S requirements 

for the task are adhered to

5 Interpret and apply 
electrical standards

5.1 Ensure compliance with and 

enforce all regulations and 

codes of practice for the 

electrical task 

5.2 Ensure compliance with 

tolerances and specifications 

from working drawings, 

diagrams and written briefs 

5.3 Apply applicable standards to 

task 

5.4 Use AESPs to identify an ME 

electrician standards

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will know how to 

manage a trade task at their level and monitor the 

standard of work.

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 

This unit has some synergy with the following NOS: 
EUSNCO308 Implement installation and construction 
methods and procedures for Network Construction 
Operations
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(if appropriate)

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

LO 1.5, 2.7, 8 & 9 and LOs 3,4 & 5 to be assessed by 

direct observation, all other LOs may be RPL (see 

sect 2.2 and 4.8 of scheme handbook) 

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Name of the organisation 
submitting the unit

Defence Awarding Organisation



103

URN: M/616/7533

Title: Design Electrical Installations

Level: 4

Credit value: 4

GLH: 10

TQT: 40

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Select appropriate 
switch-gear

1.1 Determine the capacity of 

switch-gear and equipment to 

be installed 

1.2 Identify appropriate switch-

gear and equipment to be 

installed 

1.3 Produce diagram(s) to show 

the layout of the switch-gear 

and its control

In AC 1.1 should include: 

 Information required 

 Local distribution 

points 

 In-take 

arrangements 

In AC 1.2 should include: 

 Manufacturers’ data 

 Type of protection 

 Type of switching 

In AC 1.3 should include: 

 Short-circuit 

capacity 

 Diversity 

 Maximum demand 

 Maximum connected 

load

2 Select suitable types 
of wiring and 
containment systems

2.1 Identify the requirements of 

containment systems 

2.2 Identify the wiring system 

suitable for the installation 

being designed 

2.3 Determine the current 

carrying capacity of the live 

conductors for sub-circuits 

and final circuits

In AC 2.1 should include: 

 Adequate capacity 

 Fault Protection 

 Basic Protection 

 Mechanical 

Protection 

In AC 2.2 should include: 

 Final circuits 

 Sub-circuits
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 Single/Multi-core 

cables

In AC 2.3 should include: 

 Short-Circuit or 

overload protection 

being provided 

 Voltage-drop limits 

 Thermal constraints 

 Correction factors 

 Cross-sectional-area

3 Select the 
appropriate types of 
protection systems

3.1 Identify the types of 

overcurrent devices needed to 

be installed for sub-circuits 

and final circuits 

3.2 Identify and state the methods 

to provide protection against 

electrical shock 

3.3 Determine that shock 

protection meets the 

requirements of the current 

regulations 

3.4 State and determine any other 

protection system to be 

installed as required by 

manufacturers of equipment 

that is installed

In AC 3.1 should include: 

 Discrimination 

 Short-circuit 

protection 

 Overload protection

In AC 3.2 should include: 

 Basic protection 

 Fault protection 

 Additional protection 

when required

In AC 3.3 should include: 

 Protective-conductor 

cross-sectional-area 

 Thermal 

requirements 

 Disconnection times 

(Zs) 

 Additional Protection 

 Automatic 

Disconnection of 

Supply (ADS)

4 Incorporate 
additional client 
requirements within 
the design

4.1 Identify and state additional 

wiring systems requirements 

based on the client’s needs 

4.2 Determine and select the 

equipment needed to 

additional requirements 

4.3 Produce diagrams for 

additional requirements

In AC 4.1 should include: 

 Lighting designs 

 Intruder alarms 

 Fire Alarms 

 Hazardous areas 

 Special locations 

 Stand-by supplies

In AC 4.2 should include: 

 Lighting circuit 

control 

 Lighting levels
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 Motor control 

 Automatic System 

 Emergency lighting 

 Special locations 

 Fire Alarms 

 Stand-by supplies 

In AC 4.3 should include: 

 Identification of 

equipment and 

accessories 

 Layout of equipment 

 Control systems

5 Identify the types of 
equipment and 
accessories required

5.1 Identify the types of 

accessories and equipment to 

be installed 

5.2 Select the types of 

accessories and equipment to 

be installed

In AC 5.1 should include: 

 Luminaires 

 Lighting accessories 

 Power accessories 

 Control equipment 

In AC 5.2 should include: 

 Current Regulations 

 Client’s needs

6 State the precautions 
that are to be carried 
out as required by 
the current Health 
and Safety Acts and 
Regulations

6.1 List the current legislation to 

be considered when 

incorporating H and S into to 

design of an electrical 

installation 

6.2 State the requirements of the 

regulation associated with the 

design of an installation

7 Determine the types 
of inspection and 
testing for the design

7.1 Identify the requirements for 

inspection for the installation 

being designed 

7.2 List the precautions needed to 

be taken when carrying out 

the inspection process 

7.3 Identify the range of electrical 

tests that need to be carried 

out for the installation being 

designed 

7.4 Provide details of the tests 

and results that are to be 

carried out 

7.5 Identify the forms and 

associated paperwork that is 

needed to be included in the

In AC 7.4 should include: 

 Procedures 

 Expected Results
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design specifications for the 

inspection and testing phase

8 Identify the forms 
and reports required 
when communicating 
with 
stakeholders/others

8.1 Identify the types of forms that 

are used to inform the client 

and other personnel 

8.2 State the types of reports that 

are required to inform the 

client and management of 

incidences that will affect the 

progress of the work during 

the installation of the project

In AC 8.1 should include: 

 Additional work 

 Delays 

 Site meetings

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to 

complete the design of a three phase electrical 

installation

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

This unit has some synergy with the following NOS: 

SUMEID02 Design and Determine the Positioning, 

Fitting and Fixing of Electrical Wiring Systems, Wiring, 

Enclosures, Accessories & Equipment In Dwellings In 

Accordance with Building Regulations

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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URN: T/616/7498

Title: Carry out Overhead Linesman (OHL) tasks

Level: 3

Credit value: 14

GLH: 125

TQT: 140

Learning outcomes 

The learner will:

Assessment criteria 

The learner can:

Guidance and Unit 

amplification (AO 

Development)

1 Interpret the 
regulations 
appropriate to OHL 
tasks

1.1 Interpret the electricity OHL 

regulations 1970 

1.2 Interpret the Electricity Safety, 

Quality and Continuity 

Regulations 2002 

1.3 State H and S regulations 

applicable to OHL tasks 

1.4 State COSHH regulations 

applicable to OHL tasks

2 Identify OHL pole 
terminology

2.1 Identify pole markings 

2.2 Identify OHL pole types
In AC 2.1 to include: 

 Manufacturer 

 Year of preservation 

 Type of wood 

 Diameter or Class 

 Length 

In AC 2.2 should include: 

 H pole/ A pole/ Twin 

poles/ Rutter pole 

 Section 

 Termination

3 Carry out first aid 
relevant to OHL 
tasks

3.1 Identify the need for pole top 

rescue 

3.2 Carry out pole top rescue 

3.3 Conduct first aid treatment 

relating from falls from height

In AC 3.2 defining two 

methods of pole top rescue 

to include: 

 Rescuer climbs pole 

secures casualty 

and lowers casualty 

from the pole top 

 Rescuer climbs pole 
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secures casualty 

and descends with 

him/her 

In AC 3.3 could include: 

 Carry out treatment 

for suspension 

trauma 

 Carry out treatment 

for electrical shock 

 Carry out treatment 

for electrical burns

4 Use power line 
construction tool kit

4.1 Identify the use of all tools 

issued in the power line 

construction kit 

4.2 Describe the maintenance 

procedures for the tools 

4.3 Use cable avoidance tool 

(CAT) 

4.4 Apply regulations applicable 

to OHL tasks working in a 

safe manner

5 Carry out ground 
works

5.1 Apply regulations applicable 

to OHL tasks working in a 

safe manner 

5.2 Excavate hole 

5.3 Make good the excavation

In AC 5.2 to include: 

 Describe the 

methods of 

excavating hole 

In AC 5.3 to include: 

 State the procedure 

for making good the 

excavation

6 Erect OHL pole 6.1 Apply regulations applicable 

to OHL tasks working in a 

safe manner 

6.2 Dress poles 

6.3 Install OHL poles 

6.4 Install stays/struts 

6.5 Install anchors

In AC 6.2 to include: 

 State the 

requirements of pole 

preparation 

In AC 6.3 to include: 

 State the methods of 

erecting poles 

 Define the 

procedures for 

erecting poles 

In AC 6.4 could include 

defining:
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 Normal stay 

 Outrigger stay 

 Flying stay 

 Temporary stay 

 Preformed stay 

binding 

 Struts

In AC 6.5 could include: 

 Describe stay 

anchor timber 

baulks 

 Describe stay 

anchor concrete 

block 

 Use anchor earth 

holdfast set

7 Carry out OHL cable 
stringing

7.1 Apply regulations applicable 

to OHL tasks working in a 

safe manner 

7.2 Define types and 

characteristics of conductor 

material 

7.3 Carry out stringing procedure

In AC 7.2 types could 

include: 

 Copper 

 Aluminium 

 ABC (Ariel Bundle 

Conductor)

In AC 7.3 to include: 

 State the pre-

stressing technique 

 State the sag 

requirements

8 Install OHL 
accessories/ 
equipment

8.1 Apply regulations applicable 

to OHL tasks working in a 

safe manner 

8.2 Describe the types of 

insulators 

8.3 State the reasons for 

insulators 

8.4 Identify types of insulators 

8.5 Install insulators 

8.6 State the installation 

requirements for pole 

mounted transformers 

8.7 Install pole mounted 

transformers 

8.8 State the installation 

requirements for pole 

mounted switchgear 

8.9 Install pole mounted 

In AC 8.4 could include: 

 Coach screws 

 Shackle 

 Pin Type 

 Tension
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switchgear 

8.10 Install cable termination at 

pole top

9 Carry out OHL
bindings

9.1 Apply regulations applicable 

to OHL tasks working in a 

safe manner

9.2 Identify hand bindings for HV 

and LV

9.3 Make intermediate bindings 

using pre formed bindings

9.4 Make terminations using pre 

formed bindings

9.5 Make section bindings using 

pre formed bindings

9.6 Carry out ABC cable clamping

9.7 Make service conductor 

bindings on reel and screw 

insulators using pre formed 

bindings

9.8 Carry out service conductor 

terminations using pre formed 

bindings

In AC 9.3 - 5 to include:

 LV

 HV

10 Use OHL equipment 10.1 Apply regulations 

applicable to OHL tasks 

working in a safe manner

10.2 Identify fall arrestor

10.3 Use aluminium pole 

platform

10.4 Use pole climbing

equipment

In AC 10.2 to include:

 State the operating

procedure of the fall

arrestor system

In AC 10.3 could include:

 Define the erection

procedure of the 

aluminium pole 

platform

 Define the lowering 

procedure of the 

aluminium pole 

platform

 Define the 

maintenance 

procedure of the 

aluminium pole 

platform

In AC 10.4 could include:

 State safety 

requirements when 

climbing poles

 Use safety
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equipment 

 Use climbing irons / 

spikes 

 Identify ladder/pole 

foot rungs 

 Identify use of Pole 

Shark 

 Identify use of Pole 

Choke 

 Identify use of 

hydraulic platform

11 Carry out pole 
testing

11.1 Apply regulations 

applicable to OHL tasks 

working in a safe manner 

11.2 State the procedure of 

hammer test 

11.3 Test pole for internal 

decay 

11.4 State the procedure of 

probing test 

11.5 Test pole for external 

decay 

11.6 Carry out periodic pole 

test

12 Repair OHL 
distribution system

12.1 Apply regulations 

applicable to OHL tasks 

working in a safe manner 

12.2 State the requirements of 

temporary earthing kit 

12.3 State the procedure to 

replace like for like 

components 

12.4 State the procedure to 

repair/replace OHL conductor

Additional information about the unit

Unit purpose and aim(s) On completion of this unit learners will be able to 

erect, dress, string and test an overhead line 

installation.

Unit expiry date 30/11/2022

Details of the relationship between 
the unit and relevant National 
Occupational Standards or other 
professional standards or curricula 
(if appropriate)

NOS found apply to Railway OHL (Some synergy) 

(SEMOLEC305 Installation of overhead line 

equipment sectioning, insulation, registration and in-

span components)
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Assessment requirements 
specified by a sector or regulatory 
body (if appropriate)

This unit requires the assessment of occupational 

competence under realistic conditions wherever 

practicable. For the knowledge and understanding 

component of the unit, assessment from a learning 

and development environment is allowed.

Endorsement of the unit by a 
sector or other appropriate body (if 
required)

Location of the unit within the 
subject/sector classification system

Engineering

Name of the organisation 
submitting the unit

Defence Awarding Organisation
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