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Unit 2: Delivery of Engineering Processes 
Safely as a Team 

Level: 3 
Unit type: Internal 
Guided learning hours: 60 

Unit in brief 

Learners explore how processes are undertaken by teams to create engineered products or to 
deliver engineering services safely. 

Unit introduction 

The use of engineering processes is integral to the manufacture of engineered products and the 
delivery of engineering services. Thousands of engineering processes are used in the manufacture 
and service of a complex product, such as an aeroplane. To ensure that these engineering 
processes can be planned and carried out safely and effectively, engineers must be able to work 
together to get the job done. It is for this reason that so many engineering companies focus time 
and effort on understanding engineering processes and developing teamwork. 

In this unit, you will examine common engineering processes, including health and safety 
legislation, regulations that apply to these processes and how individual and team performance  
can be affected by human factors. You will learn the principles of another important process, 
engineering drawing, and develop two-dimensional (2D) computer-aided drawing skills while 
producing orthographic projections and circuit diagrams. Finally, you will work as a team member 
and team leader to apply a range of practical engineering processes to manufacture a batch of an 
engineered product or to safely deliver a batch of an engineering service.  

It is important that engineers understand how engineering processes are used to safely transform 
ideas and materials into products and services, and how critical it is to be able to work as a 
valuable member of an effective team or as a team leader. This involves the acquisition of both 
knowledge and practical skills. This unit will help to prepare you for an engineering apprenticeship, 
a higher education engineering degree or for a technician-level role in a wide range of specialist 
engineering areas. 

Learning aims 

In this unit you will: 

A Examine common engineering processes to create products or deliver services 
safely and effectively as a team 

B Develop two-dimensional computer-aided drawings that can be used in engineering 
processes 

C Carry out engineering processes safely to manufacture a product or to deliver a 
service effectively as a team. 
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Summary of unit 

 

Learning aim Key content areas Recommended 
assessment approach 

A Examine common 
engineering processes to 
create products or deliver 
services safely and 
effectively as a team  

 

A1 Common engineering 
processes  

A2 Health and safety 
requirements  

A3 Human factors affecting 
the performance of 
engineering processes  

A report, prepared as an 
individual, detailing 
engineering processes and the 
impact that human factors can 
have on their performance, 
using a case study based on  
a given engineered product/ 
products or a given 
engineering service/services.  

B Develop two-dimensional 
computer-aided drawings 
that can be used in 
engineering processes  

 

B1 Principles of engineering 
drawing 

B2 2D computer-aided 
drawing  

 

Practical activities to be 
undertaken as an individual to 
produce 2D computer-aided 
drawings. The drawings should 
include an orthographic 
projection and an electric 
circuit diagram. The evidence 
will include the drawings, 
observation records/witness 
statements and annotated 
screenshots. 

C Carry out engineering 
processes safely to 
manufacture a product or to 
deliver a service effectively 
as a team  

 

C1 Principles of effective 
teams 

C2 Team set-up and 
organisation 

C3 Health and safety risk 
assessment  

C4 Preparation activities for 
batch manufacture or 
batch service delivery  

C5 Delivery of manufacturing 
or service engineering 
processes  

Complete practical engineering 
processes as a leader and as  
a member of a team. The 
evidence will include records  
of team meetings (minutes), 
activity logs, a risk 
assessment, set-up planning 
notes, quality control 
charts/annotated drawings, 
modified production plans, 
annotated photographs of the 
processes and observation 
records/witness statements. 
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Content 

Learning aim A: Examine common engineering processes to create products or 
deliver services safely and effectively as a team  

A1 Common engineering processes 

• Transforming ideas and materials into products or services, including: 
o preparation processes undertaken before manufacture or service delivery – use  

of information sources and the creation of technical specifications, engineering 
drawings, work plans and quality control documentation with due regard to the  
scale of production (one-off, small batch, large batch, mass or continuous) 

o standards relevant to the specialist area of study – guidelines/rules to ensure 
conformity in processes or outputs, e.g. BS 8888, reference charts (limits and fits, 
tapping drills, bend allowances), procedure specifications.  

• A product and a service are closely aligned concepts. Define: 
o a product as a tangible and discernible item, e.g. a car  
o a service as an intangible benefit, either in its own right or as a significant element  

of a tangible product, e.g. a car service.  
• Common processes used to create engineered products, including: 

o fitting, e.g. at a bench using manual tools (drilling, cutting, filing) 
o machining, e.g. turning, milling, grinding 
o fabrication, e.g. welding, sheet metal work (bending, stamping, punching) 
o electrical, e.g. installation of looms, use of connectors/cables 
o forming, e.g. casting, forging, moulding. 

• Common processes used in engineering services, including: 
o disassembly, e.g. use of general tools and special tools to strip or remove 
o inspection, e.g. checking for faults/correct operation, testing 
o systems servicing, e.g. capture of fluid, depressurisation 
o installation/replacement, e.g. rigging, assembly, refitting. 

A2 Health and safety requirements 

The general contents of legislation and regulations or other relevant international equivalents  
and how they are satisfied by safe systems of work/procedures, including: 

• Health and Safety at Work Act 1974 – duties of employers, employees, the Health and 
Safety Executive (HSE) and others, general prohibitions 

• Reporting of Injuries, Diseases and Dangerous Occurrences Regulations (RIDDOR) 2013 
(as amended) – duties of employers, the self-employed and people in control of work 
premises (the Responsible Person) to report certain serious workplace accidents, 
occupational diseases and specified dangerous occurrences 

• Personal Protective Equipment (PPE) at Work Regulations 1992 (as amended) – 
appropriateness if risk cannot be controlled in any other way, types of PPE, assessing 
suitable PPE given the hazard, supply, instructions/training, correct use, maintenance  
and storage 

• Control of Substances Hazardous to Health Regulations (COSHH) 2002 (as amended) – 
identifying harmful substances, assessing risks of exposure, types of exposure, safety data 
sheets, using/checking/maintaining control measures/equipment, 
training/instruction/information 

• Manual Handling Operations Regulations (MHOR) 1992 (as amended) – avoiding the need 
for manual handling, types of hazard, assessing risk of injury when manual handling is 
required, controlling and reducing the risk of injury, training in the use of 
techniques/mechanical aids. 
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A3 Human factors affecting the performance of engineering processes 

• Understanding that human factors affect the productivity of processes, including 
conformance to quality standards, reliability and the safety of individuals. 

• Understanding that human factors affect the performance of individuals and teams, including: 
o professionalism – adherence to codes of conduct, acting with due care, skill and diligence  

by recognising appropriate behaviours and possible limitations, preventing avoidable 
dangers/adverse impact on the environment, enhancing operational competence 

o ethical principles – rigour, honesty, integrity, respect, responsibility 
o behaviours – values, attitude, persuasion, coercion, rapport, authority 
o limitations – stress, time pressure, fatigue, memory, capability, motivation, 

knowledge, experience, health, inhibitors, e.g. alcohol and drugs. 

Learning aim B: Develop two-dimensional computer-aided drawings that can be 
used in engineering processes  

B1  Principles of engineering drawing 

• Attributes of orthographic projections, including: 
o geometry – shape of the component represented as different views, how the 

component is viewed from various angles, visibility of component features 
o dimensions – size of the component in defined units 
o tolerances – allowable variations for defined dimensions 
o material – what the component is to be made from 
o surface texture – surface quality required, e.g. roughness, flatness 
o scale – relative to actual dimensions. 

• Drawing conventions or other relevant international equivalents, including: 
o standards including BS 8888 and BS 60617 or other relevant international equivalents 
o title block/layout – drawing number(s), projection symbols, scale, units, general 

tolerances, name of author, date, border, parts referencing 
o views – elevation, plan, end, section, hatching style, auxiliary 
o line types – centre, construction, outline, hidden, leader, dimension 
o common features, e.g. screw threads, springs, splines, repeated items, holes, chamfers, radii 
o circuit diagram symbols and components, e.g. cell/battery, switch, resistor, diode, 

capacitor, transistor, integrated circuit, light-emitting diode (LED), motor, buzzer 
o lettering – titles, notes, annotation 
o abbreviations – A/F, CHAM, DIA, R, PCD, M. 

B2  2D computer-aided drawing 

Using a computer-aided design (CAD) system to produce engineering drawings and circuit 
diagrams, including: 

• coordinates – absolute, relative, polar 
• drawing template – border, title block with all necessary information 
• layers – names, line types, colours, visibility 
• commands – line, circle, arc, polygon, chamfer, fillet, grid, snap, copy, rotate, erase, 

stretch, trim, scale, dimensioning, text, pan, zoom-in, zoom-out, insertion and editing 
commands to produce and erase circuit components and connections 

• cross-hatching – simple and complex areas, predefined hatch patterns, application to 
cross-sectioning. 
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Learning aim C: Carry out engineering processes safely to manufacture a 
product or to deliver a service effectively as a team  

C1  Principles of effective teams 

• Good communication – verbal, written (e.g. electronic documents and data, activity logs, 
meeting minutes), effective listening, respect for others’ opinions, negotiation, 
assertiveness and non-verbal actions, e.g. smiling. 

• Planning – thinking ahead, organisation, consideration of alternatives. 
• Motivation – shared goals, collaboration, reaching agreements, adapting behaviour, 

fairness and consideration, opportunities to take responsibility, constructive feedback. 
• Working with others – team player, flexibility/adaptability, social skills, supporting others. 
• Working environment – conducive to successful outcomes, safe, supportive, challenging, 

opportunities to show initiative and leadership. 

C2  Team set-up and organisation 

• A team is defined as containing three or more individual members who have a shared 
common objective to complete. 

• Strengths and limitations of team members – perceived competencies and constructive 
peer feedback.  

• Allocation of responsibilities – roles, activities. 
• Timescales – planning the activities. 
• Objectives – team targets. 

C3 Health and safety risk assessment 

Risk assessment in an engineering workshop and for specific engineering processes,  
following guidance from the HSE (or other relevant international equivalents), including: 

• identification of hazards – bad housekeeping, poor lighting, lack of grip/uneven surfaces/heights, 
lifting and handling operations, hand tools, machines, substances, heat/flammability 

• assessing risk by determining how hazards can cause injury – contact, being struck,  
lifting and handling injury, fall, slip, trip, trap, exposure 

• choosing and using appropriate control measures and precautions to reduce risk – good 
work area design, substitution, safe means of access and egress, safe system of work 
(permits to work), periodic inspection, testing and maintenance, physical barriers 
(guarding), PPE, supervision and training, good housekeeping, cleaning regime 

• recording all findings – standard HSE (five steps) pro forma 
• reviewing the risk assessment after new equipment/work activities have been undertaken, 

at regular intervals. 

C4 Preparation activities for batch manufacture or batch service delivery  

• A batch is defined as a quantity of three or more of a product or service delivered together. 
• Understanding the requirements of production plans, specifications, engineering drawings 

and other technical documentation, including: 
o operations – sequence of production 
o health and safety factors – product or service based 
o processes – disassembly, mechanical, electrical, assembly, testing 
o materials, parts and components – to be disassembled, worked on, processed, joined, 

assembled and checked 
o equipment – marking out, hand tools, machinery, measuring 
o quality checks – critical production control points, how quality will be checked and inspected. 
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C5 Delivery of manufacturing or service engineering processes  

• For engineered products or engineering services.  
• Examples of engineered products, e.g. screwdriver, toolmakers’ clamp, fabricated 

box/enclosure, outside calipers, ball joint splitter, clamp stand, assembling looms. 
• Selecting, setting up and using engineering equipment to manufacture engineered 

products, including: 
o marking out processes, e.g. using a scriber, rule/tape, punch, square, vernier height 

gauge, marking out medium 
o manual processes, e.g. using shears, punch, guillotine, bender, saw, tap, die, file 
o machining processes, e.g. using a drill, lathe, milling machine 
o assembly processes, e.g. using adhesive, mechanical fasteners, cables/connectors 
o quantity production, e.g. using form tools, template, jig, mould, fixture, stops 
o measuring processes, e.g. using a micrometer, vernier calipers, comparators. 

• Examples of engineering services, e.g. dismantling/assembly of alternators, including replacing 
worn parts and testing, removing and replacing fluid plumbing and checking for leaks, stripping 
out a variety of hardware and reinstalling/testing, assembly of pipework, including the 
connection of valves and operational checks, assembly and testing of electrical switch panels. 

• Selecting, setting up and using engineering equipment to deliver engineering services, 
including: 
o disassembly/removal/strip processes, e.g. using a screwdriver, wrench, spanner, 

sockets, pliers/grips, keys 
o manual processes, e.g. using snips, cutters, knives, punch, saw, file, hammer 
o assembly processes, e.g. using a soldering iron, mechanical fasteners, 

cables/connectors, crimping tools, pneumatic tools, clamps 
o inspection/testing processes, e.g. using a multimeter, flow meter, torque meter, 

pressure sensor/gauge. 
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Assessment criteria 

 

Pass Merit Distinction 

Learning aim A: Examine common engineering processes 
to create products or deliver services safely and 
effectively as a team   A.D1 Evaluate, using high 

quality written language, 
the effectiveness of using 
different engineering 
processes to manufacture 
a product or to deliver a 
service and how human 
factors, as an individual 
and as a team, affect the 
performance of 
engineering processes. 

A.P1 Explain how three 
engineering processes  
are used safely when 
manufacturing a given 
product or when delivering 
a given service. 

A.P2 Explain how human 
factors, as an individual  
or as a team, affect the 
performance of 
engineering processes. 

A.M1 Analyse why three 
engineering processes are 
used to manufacture a 
product or to deliver a 
service and how human 
factors, as an individual 
and as a team, affect the 
performance of 
engineering processes. 

Learning aim B: Develop two-dimensional computer-
aided drawings that can be used in engineering processes B.D2  Refine, using layers, an 

accurate orthographic 
projection of a 
component containing  
at least three different 
common feature types 
and a circuit diagram 
containing at least six 
different component 
types to an international 
standard. 

B.P3 Create an orthographic 
projection of a given 
component containing  
at least three different 
feature types. 

B.P4 Create a diagram of a 
given electronic circuit 
containing at least six 
different component types. 

B.M2 Produce, using layers,  
an accurate orthographic 
projection of a component 
containing at least three 
different feature types  
and a circuit diagram 
containing at least six 
different component types 
that mostly meet an 
international standard. 

Learning aim C: Carry out engineering processes safely 
to manufacture a product or to deliver a service 
effectively as a team   

C.D3  Consistently manage own 
contributions effectively 
using feedback from 
peers, as a team member 
and as a team leader,  
to set up, organise and 
manufacture a product or 
deliver a service safely, 
demonstrating forward 
thinking, adaptability  
or initiative. 

C.P5 Manage own contributions 
to set up and organise  
a team in order to 
manufacture a product  
or deliver a service. 

C.P6 Produce, as an individual 
team member, a risk 
assessment of at least  
one engineering process. 

C.P7 Set up, as an individual 
team member, at least  
one process safely by 
interpreting technical 
documentation. 

C.P8 Manage own contributions 
safely, as a team member 
and as a team leader, to 
manufacture a batch of an 
engineered product or to 
deliver a batch of an 
engineering service. 

C.M3 Manage own contributions 
safely and effectively 
using feedback from 
peers, as a team member 
and as a team leader, to 
manufacture a product or 
to deliver a service. 
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Essential information for assignments 

The recommended structure of assessment is shown in the unit summary along with suitable forms 
of evidence. Section 6 gives information on setting assignments and there is further information on 
our website. 

There is a maximum number of three summative assignments for this unit. The relationship of the 
learning aims and criteria is: 

Learning aim: A (A.P1, A.P2, A.M1, A.D1) 

Learning aim: B (B.P3, B.P4, B.M2, B.D2) 

Learning aim: C (C.P5, C.P6, C.P7, C.P8, C.M3, C.D3) 
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Further information for teachers and assessors  

Resource requirements 
For this unit, learners must have access to: 

• a range of technical documentation (such as engineering drawings, production plans, 
specifications, health and safety regulations), components and circuits 

• suitable CAD workstations and output devices, e.g. printers and plotters, and  
2D CAD software that is capable of professional 2D drawings and their output,  
e.g. AutoCAD 2D, AutoCAD Lt, TurboCAD Deluxe, DraftSight 

• standard engineering workshop equipment and resources (as specified in the learning aims 
and unit content section), so learners can carry out common engineering processes to 
manufacture an engineered product batch or deliver an engineering service as a member 
of a team. 

Essential information for assessment decisions 

Learning aim A 

The processes to be considered for learning aim A do not have to be the same as those used for 
learning aim C. 

For distinction standard, learners will produce evidence that evaluates the relative merits of 
using different common engineering processes to manufacture a given product or deliver a given 
service, by comparing and contrasting the advantages and limitations of the chosen processes and 
of using other possible processes. Learners will provide detailed and justified reasons as to which 
processes are most effective, by referring to the specific requirements of the given product or 
service, for example by considering why a product is cast rather than machined, or whether to  
test or disassemble at a given interval. 

Learners will also produce evidence that shows they can evaluate the impact that a range of human 
factors, as an individual and as a team, can have on the performance of engineering processes, for 
example, how coercion by someone in authority could lead to an individual or team introducing 
unnecessary hazards and risks into the engineering processes.  

Overall, the evidence will be easy to read by a third party, who may or may not be an engineer, 
and will be easily understood. It will be logically structured and will use correct technical 
engineering terms with a high standard of written language, i.e. consistent use of correct  
grammar and spelling. 

For merit standard, learners will produce evidence that shows they can give detailed reasons as 
to why three common engineering processes have been chosen to manufacture a given product or 
to deliver a given service. The analysis will be consistent across all the processes and will include  
a contextual commentary. For example, for each process it will refer to scale of manufacture, the 
achievement of accuracy in comparison to a standard, and specific health and safety requirements.  

Learners will also produce contextual evidence that shows they can analyse how human factors,  
as an individual and as a team, can impact on the performance of the three common engineering 
processes, for example by anticipating and preventing common errors, avoidable dangers or 
adverse impacts on the environment. 

Overall, the analysis should be logically structured, technically accurate and easy to understand. 

For pass standard, learners will produce evidence that shows they understand how three common 
engineering processes are used to manufacture a product or deliver a service. The evidence will be 
factually accurate and will include clear references to health and safety legislation and regulations, 
for example how drilling, turning and milling are used to produce a given product/products, or how 
to dismantle and replace worn parts and test an item using safe working practices and personal 
protective equipment, including why and how to report a dangerous occurrence during a process.  
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Learners will also produce evidence that shows they recognise the impact that human factors, 
either as an individual or as a team, can have on the three common engineering processes, for 
example the productivity of the processes being affected by an individual’s attitude or capability,  
or safety being affected by fatigue. 

Overall, the explanations may be basic in parts and may have some inaccuracies relating to 
engineering terminology. 

Learning aim B 

The drawings must be created on a 2D CAD package and not on a 3D CAD package. The component 
and electrical circuit to be drawn for learning aim B do not have to be used for learning aims A or C. 

For distinction standard, learners will show in their evidence that they used a full range of CAD 
commands when generating the drawings and prepared and used additional layers as required for 
the drawing template, dimensioning and annotation.  

Overall, all details in the 2D CAD orthographic projection and the electrical circuit diagram must be 
produced to typically represent the standards found in BS 8888 and BS 60617 (or other relevant 
international equivalents), with no omissions or errors evident. 

For merit standard, learners will show in their evidence that they used a layer for a drawing 
template with a full title block, border and appropriate text.  

Overall, all details in the 2D CAD orthographic projection and the electrical circuit diagram must be 
produced to typically represent the standards found in BS 8888 and BS 60617 (or other relevant 
international equivalents), although there may be some minor errors evident, such as the lack of  
a visible gap between some features of the component and extension lines, or some text that is 
incorrectly orientated. 

For pass standard, learners will produce elevations that are technically correct but there may be 
some errors, such as a repeated dimension or inaccurate annotation.  

Overall, all details in the 2D CAD orthographic projection drawing and the electric circuit diagram 
must be suitable for a competent third party to manufacture the component or the electric circuit 
from the drawings. 

Learning aim C 

During assessment, a team should only manufacture a batch of an engineered product or deliver a 
batch of an engineering service, not both. The choice is likely to be dependent on the sector context 
and/or the resources available. All planning and manufacturing or service activities should take no 
more than 15 hours in total. A team should consist of three or four learners and it is expected that 
the role of team leader will be undertaken by all team members (in rotation) after the initial 
planning activities. The number of items in a batch, and the number of processes in a product  
or service, should be between three and six. 

Teams should be given a range of technical documentation (such as engineering drawings, 
production plans and specifications) prior to the manufacture of a batch of an engineered product 
or the delivery of a batch of an engineering service. Materials can be preprepared and engineering 
equipment can be laid out prior to team activities, but each learner must set up and undertake at 
least one engineering process. 

For distinction standard, learners will consistently demonstrate at least one of the following  
traits during the planning and manufacturing or service activities: forward thinking, adaptability  
or initiative. For example, learners may respond to opportunities as they arise by convincing the 
team to adopt a more efficient approach to the manufacturing or service activities, or a different 
approach if a lack of equipment or resources demands it, or they may adapt to circumstances 
quickly by providing feedback to team members or by coaching others who are struggling with an 
activity or process. Learners may also prove their capability to adapt a process and/or machines to 
manufacture quantities of a product, for example by setting stops or by using simple techniques to 
process components at the same time. Similar approaches could be used in the delivery of a batch 
of an engineering service. 
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Learners will show their ability to objectively review team targets at suitable points and reach 
agreements with other team members as to an appropriate way forward given current progress. 

Overall, the evidence should be presented clearly and in a way that would be understood by a third 
party who may or may not be an engineer. 

For merit standard, learners will demonstrate an active role in making decisions concerning the 
allocation of roles and responsibilities, time planning and setting team targets, for example by 
explicitly taking into account the preferences and perceived strengths of team members.  

Learners will produce a risk assessment, which will be laid out on an appropriate industry-standard 
template and will include detailed attention to all five steps, for example clear identification of all 
significant hazards, who might be harmed and how, current precautions in place, further control 
measures needed and a suitable time period until review. 

Learners will interpret technical documentation to set up safely and effectively at least one 
engineering process, for example, so that others in the team could also carry out the process with 
minimal explanation required. 

During the delivery of manufacturing or service processes, learners will show that they can work 
effectively as a team member or as a team leader to make effective progress towards team targets. 
For example, they will modify their approach based on feedback from peers and will generate a 
progress log to allow team members to quickly review progress.  

Overall, the evidence will be clear, but some parts of it may be presented in an inconsistent 
fashion, making it more difficult for a third party to understand. 

For pass standard, learners will manage their contribution to making decisions concerning the 
allocation of roles and responsibilities, time planning and setting team targets. These activities  
will be completed as a minimum to set up and organise the team to manufacture a batch of an 
engineered product or to deliver a batch of an engineered service. 

It will be essential to ensure that each team member has clear responsibilities and that everyone 
makes a contribution to the end result during the manufacture of a batch of an engineered product 
or the delivery of a batch of an engineering service. All individual team members must be clear 
about who is responsible and accountable for each aspect of the work, and team targets should be 
set and reviewed. To facilitate this, each team must carry out a series of meetings both prior to  
and during the manufacture of a batch of an engineered product or the delivery of a batch of an 
engineering service. Each member of the team must produce their own evidence against the 
assessment criteria, as evidence cannot be shared. 

Learners will produce their own risk assessment to show how health and safety is managed in  
the engineering workplace, for at least one engineering process to be used when manufacturing  
the engineered product or when delivering the engineering service. The risk assessment should 
consider the most significant hazards with details of suitable control measures and be laid out on  
an appropriate industry-standard template. It will be appropriate, but may lack detail. For example, 
it may focus on the more obvious hazards and control measures, including those already in place. 

Learners will also interpret technical documentation, including a production plan and an engineering 
drawing given to them, to set up safely at least one engineering process, for example, so that they 
can carry out the process in a consistent manner. 

During the delivery of manufacturing or service processes, learners will show that they can act 
independently as a team member or as a team leader to make progress towards team targets, 
although learners may demonstrate some reluctance to adapt to changing circumstances. The 
products or services delivered by the team do not have to be accurate and do not need to be tested 
for functionality, but teams must keep quality records. For example, the dimensions of a hole would 
be checked for conformance against the technical documentation and notes would be made on the 
outcome of the quality check. Also, teams do not need to rework any non-conforming product or 
service outcomes. 

Overall, the evidence will be logically structured but may be imprecise and basic in some parts, 
meaning that only a third party with technical knowledge can understand aspects of it. 
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Links to other units 
This mandatory unit supports most of the other units in the qualification and in particular the 
following two mandatory units: 

• Unit 3: Engineering Product Design and Manufacture 
• Unit 5: A Specialist Engineering Project. 

Employer involvement 
Centres may involve employers in the delivery of this unit if there are local opportunities. There is 
no specific guidance related to this unit. 


