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1 About this document

This document contains the information that centres need to offer for the following qualification:

Qualification titles and level Level 2 Certificate in Engineering
Level 2 Diploma in Engineering
City & Guilds qualification number 2850-20/21/22/23/24/25/26/27
Qualification accreditation number Level 2 Certificate in Engineering - QAN 600/0880/5
Level 2 Diploma in Engineering - QAN 600/0881/7
Registration and certification See Online Catalogue/Walled Garden for last dates

These awards are designed to contribute towards the knowledge and understanding for the NVQ
Diploma in Engineering Maintenance (City & Guilds 1788), NVQ Diploma in Mechanical Manufacturing
Engineering (City & Guilds 1712) and NVQ Diploma in Fabrication and Welding (City & Guilds 1781).

These qualifications are aimed at candidates who:

e intend to follow Apprenticeship and Advanced Modern Apprenticeship programmes
e wish for career progression within engineering

e wish to develop the skills learnt from other qualifications

e require evidence towards the underpinning knowledge of the N/SVQ.

It is expected that candidates should have sufficient levels of numeracy and literacy to be able to
satisfactorily complete the course of study.

1.1 Qualification structure

The following qualifications are available:

Level 2 Certificate in Engineering — Manufacturing Technology (2850-20)

Level 2 Certificate in Engineering — Maintenance Technology (2850-21)

Level 2 Certificate in Engineering — Fabrication and Welding Technology (2850-22)
Level 2 Certificate in Engineering — Electrical and Electronics Technology (2850-23)
Level 2 Diploma in Engineering — Manufacturing Technology (2850-24)

Level 2 Diploma in Engineering — Maintenance Technology (2850-25)

Level 2 Diploma in Engineering — Fabrication and Welding Technology (2850-26)
Level 2 Diploma in Engineering — Electrical and Electronics Technology (2850-27)

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



Summary of units

City & Title Unit number  Credit GLH Level

Guilds unit value

number

2850-201  Working in engineering H/503/0174 7 60 2

2850-202  Principles of engineering technology R/503/0204 7 60 2

2850-203  Principles of manufacturing technology  K/503/0175 7 60 2

2850-204  Machine components using milling 7 60 2
techniques Y/503/0205

2850 - 205 Machine components using turning 7 60 2
techniques M/503/0176

2850-206  Using bench fitting techniques T/503/0177 7 60 2

2850 - 207 Using Computer Aided Manufacturing 7 60 2
processes D/503/0206

2850-208  Principles of maintenance technology D/503/0187 7 60 2

2850-209  Assembling and maintaining fluid 7 60 2
power systems H/503/0188

2850-210 Maintenance of mechanical devices 7 60 2
and equipment K/503/0189

2850-211 Maintaining electrical wiring support 7 60 2
systems D/503/0190

2850 - 212 Principles of fabrication and welding 7 60 2
technology H/503/0191

2850-213  Welding by Manual Metal Arc process K/503/0192 7 60 2

2850-214  Welding by MIG process M/503/0193 7 60 2

2850-215  Welding by TIG process T/503/0194 7 60 2

2850-216  Welding by Oxy-Acetylene process A/503/0195 7 60 2

2850-217  Fabricating sheet metalwork F/503/0196 7 60 2

2850-218 Fabricating thick plate, bar and sections J/503/0197 7 60 2

2850-219  Fabricating pipework assemblies L/503/0198 7 60 2

2850 - 220 Fabricating steel work assemblies R/503/0199 7 60 2

2850 - 221 Principles of electrical and electronics 7 60 2
technology A/503/0200

2850 - 222 Maintaining electrical equipment and 7 60 2
systems F/503/0201

2850 -223 Wiring and testing electrical circuits J/503/0202 7 60 2

2850-224  Constructing, testing and fault finding 7 60 2
electronic circuits L/503/0203

2850 - 231 Pattern development for plate and 7 56 2
sheet metalwork K/505/2726

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



To achieve a full Level 2 Certificate in Engineering, candidates must achieve 5 units with a total credit

value of 35 credits including:

Mandatory units (14 credits)

Unit 201 Working in engineering (7 credits)
Unit 202 Principles of engineering technology (7 credits)

Plus 7 credits from their
chosen pathway eg:

Unit 203 Principles of manufacturing technology (7 credits)

Unit 208 Principles of maintenance technology (7 credits)

Unit 212 Principles of fabrication and welding technology (7 credits)
Unit 221 Principles of electrical and electronics technology (7 credits)

Of the final 14 credits

7 credits (one unit) must relate to their chosen technology, plus 7
credits (one unit) from a ‘free choice’ option that may or may not be
from their chosen pathway

To achieve a full Level 2 Diploma in Engineering, candidates must achieve 6 units with a total credit

value of 42 credits including:

Mandatory units (14 credits)

Unit 201 Working in engineering (7 credits)
Unit 202 Principles of engineering technology (7 credits)

Plus 7 credits from their
chosen pathway eg:

Unit 203 Principles of manufacturing technology (7 credits)

Unit 208 Principles of maintenance technology (7 credits)

Unit 212 Principles of fabrication and welding technology (7 credits)
Unit 221 Principles of electrical and electronics technology (7 credits)

Of the final 21 credits

7 credits (one unit) must relate to their chosen technology pathway,
plus 14 credits (two units) from a ‘free choice’ option that may or may
not be from their chosen pathway.

Level 2 Certificate in Engineering Rules of Combination

Pathway Mandatory units Technology option Free option

21 credits 7 credits 7 credits
Level 2 Certificate in Engineering 201 204-207 204-207, 209-211,
— Manufacturing Technology 202 213-220,

203 222 -224
Level 2 Certificate in Engineering 201 209-211, 222 204-207, 209-211,
— Maintenance Technology 202 213-220,

208 222 -224
Level 2 Certificate in Engineering 201 213-220, 231 204-207, 209-211,
— Fabrication and Welding 202 213-220,
Technology 212 222-224, 231
Level 2 Certificate in Engineering 201 211, 222-224 204-207, 209-211,
— Electrical and Electronics 202 213-220,
Technology 221 222 -224

8 City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



Level 2 Diploma in Engineering Rules of Combination

Mandatory units

Technology option
7 credits

Free option
14 credits

Pathway

21 credits
Level 2 Diploma in Engineering — 201
Manufacturing Technology 202

203

204-207

204-207, 209-211,
213-220,

222 -224

Level 2 Diploma in Engineering— 201

209-211, 222

204-207, 209-211,

Maintenance Technology 202 213-220,

208 222 -224
Level 2 Diploma in Engineering — 201 213-220, 231 204-207, 209-211,
Fabrication and Welding 202 213-220,
Technology 212 222 -224,231
Level 2 Diploma in Engineering — 201 211, 222-224 204-207, 209-211,
Electrical and Electronics 202 213-220,
Technology 221 222-224

Total Qualification Time

Total Qualification Time (TQT) is the total amount of time, in hours, expected to be spent by a Learner
to achieve a qualification. It includes both guided learning hours (which are listed separately) and
hours spent in preparation, study and assessment.

Title and level GLH TQT
Level 2 Certificate in Engineering — 300 350
Manufacturing Technology

Level 2 Certificate in Engineering — 300 350
Maintenance Technology

Level 2 Certificate in Engineering — Fabrication 300 350
and Welding Technology

Level 2 Certificate in Engineering — Electrical 300 350
and Electronics Technology

Level 2 Diploma in Engineering — 360 420
Manufacturing Technology

Level 2 Diploma in Engineering — Maintenance 360 420
Technology

Level 2 Diploma in Engineering — Fabrication 360 420
and Welding Technology

Level 2 Diploma in Engineering — Electrical and 360 420

Electronics Technology

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



1.2 Opportunities for progression

The qualification provides knowledge and practical skills related to the Level 2 NVQ Diploma in
Engineering Maintenance, Level 2 NVQ Diploma in Mechanical Manufacturing Engineering and Level 2
NVQ Diploma in Fabrication and Welding.

1.3 Qualification support materials

City & Guilds also provides the following publications and resources specifically for these
qualifications:

Description How to access

Assignment guide for centres www.cityandguilds.com

Assignments (203 to 224) www.cityandguilds.com (password protected)
SmartScreen www.smartscreen.co.uk
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2 Centre requirements

Centre/scheme approval

Centres approved to offer the qualification 2800 Certificate in Engineering will be given automatic
approval to run the new Level 2 Certificate/Diploma in Engineering (2850).

2.1 Approval

If there is no fast track approval for this qualification, existing centres who wish to offer this
qualification must use the standard Qualification Approval Process.

To offer these qualifications new centres will need to gain both centre and qualification approval.
Please refer to the Centre Manual — Supporting Customer Excellence for further information.

Centre staff should familiarise themselves with the structure, content and assessment requirements of
the qualifications before designing a course programme.

2.2 Resource requirements

Centres must have access to sufficient equipment in the centre or workplace to ensure candidates
have the opportunity to cover all of the practical activities.

Centre staffing
Centre staff must satisfy the requirements for occupational expertise for this qualification. These
requirements are as follows:

Staff should be technically competent in the areas for which they are delivering training and/ or
should also have experience of providing training.

Staff delivering these qualifications must be able to demonstrate that they meet the following
occupational expertise requirements. They should:

e be occupationally competent or technically knowledgeable in the area(s] for which they are
delivering training and/or have experience of providing training. This knowledge must be to the
same level as the training being delivered

e have recent relevant experience in the specific area they will be assessing
e have credible experience of providing training.

Centre staff may undertake more than one role, eg tutor and assessor or internal verifier, but cannot
internally verify their own assessments.

Assessors and internal verifiers

While the Assessor/Verifier (A/V) units are valued as qualifications for centre staff, they are not
currently a requirement for the qualification.

Continuing professional development (CPD)

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27) 11
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Centres must support their staff to ensure that they have current knowledge of the occupational area,
that delivery, mentoring, training, assessment and verification is in line with best practice, and that it
takes account of any national or legislative developments.

2.3 Quality assurance

Approved centres must have effective quality assurance systems to ensure optimum delivery and
assessment of qualifications. Quality assurance includes initial centre approval, qualification approval
and the centre's own internal procedures for monitoring quality. Centres are responsible for internal
quality assurance and City & Guilds is responsible for external quality assurance. All external quality
assurance processes reflect the minimum requirements for verified and moderated assessments, as
detailed in the Centre Assessment Standards Scrutiny (CASS), section H2 of Ofqual’s General
Conditions. For more information on both CASS and City and Guilds Quality Assurance processes visit:
the What is CASS? and Quality Assurance Standards documents on the City & Guilds website.

2.4 Candidate entry requirements

Candidate entry and progression

No specific prior qualifications, learning or experience are required for candidates undertaking the
qualification(s). However, centres will need to make an initial assessment of each candidate to ensure
that the level of the scheme is appropriate. The nature of both the learning and assessment required
for the qualification is such that candidates will need basic literacy and numeracy skills: i.e. the ability
to read and interpret written tasks and to write answers in a legible and understandable form.
Candidates will also need to be able to organise written information clearly and coherently, although
they will not be assessed for spelling or grammatical accuracy unless this is part of the assessment
criteria.

There are no restrictions on entry for this award. City & Guilds recommend that candidates should not
enter for a qualification of the same level and the same content as that of a qualification they already
hold.

Details of the availability of assessments and of the general regulations for their conduct are given in
the ‘Directory of Assessments and Awards’. If there is any inconsistency between the scheme
regulations in this pamphlet and the Directory of Assessments and Awards, the Directory shall prevail.

For candidates with particular requirements, centres should refer to City & Guilds policy document
Access to assessment, candidates with particular requirements. This also applies to candidates who
wish to seek examinations in language other than English.

City & Guilds does not set entry requirements for these qualifications. However, centres must ensure
that candidates have the potential and opportunity to gain the qualifications successfully.

Age restrictions

There is no age restriction for these qualifications unless this is a legal requirement of the process or
the environment.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)
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3  Course design and delivery

Tutors/assessors should familiarise themselves with the structure and content of the award before
designing an appropriate course; in particular they are advised to consider the knowledge and
understanding requirements of the relevant N/SVQ.

City & Guilds does not itself provide courses of instruction or specify entry requirements. As long as
the requirements for the award are met, tutors/assessors may design courses of study in any way that
they feel best meets the needs and capabilities of the candidates. Centres may wish to introduce other
topics as part of the programme which will not be assessed through the qualifications, e.g. to meet
local needs.

It is recommended that centres cover the following in the delivery of the course, where appropriate:

e Health and safety considerations, in particular the need to impress to candidates that they must
preserve the health and safety of others as well as themselves

e Key Skills (such as Communication, Application of Number, Information technology, Working with
others, Improving own learning and performance, Problem solving)

e Equal opportunities
e Spiritual, moral, social and cultural issues
e Environmental education, related European issues.

Access to assessment

City & Guilds’ guidance and regulations on access to assessment are designed to facilitate access for
assessments and qualifications for candidates who are eligible for adjustments to assessment
arrangements. Access arrangements are designed to allow attainment to be demonstrated. For
further information, please see Access to assessment and qualifications, available on the City & Guilds
website.

Appeals

Centres must have their own, auditable, appeals procedure that must be explained to candidates
during their induction. Appeals must be fully documented by the quality assurance co-ordinator and
made available to the external verifier or City & Guilds.

Further information on appeals is given in Providing City & Guilds qualifications. There is also
information on appeals for centres and learners on the City & Guilds website or available from the
Customer Relations department.

3.1 Initial assessment and induction

Centres will need to make an initial assessment of each candidate prior to the start of their
programme to ensure they are entered for an appropriate type and level of qualification.

The initial assessment should identify:

e any specific training needs the candidate has, and the support and guidance they may require
when working towards their qualification[s]. This is sometimes referred to as diagnostic testing.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27) 13
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e any units the candidate has already completed, or credit they have accumulated which is relevant
to the qualification[s] they are about to begin.

City & Guilds recommends that centres provide an induction programme to ensure the candidate fully
understands the requirements of the qualification[s] they will work towards, their responsibilities as a
candidate, and the responsibilities of the centre. It may be helpful to record the information on a
learning contract.

3.2 Recommended delivery strategies

Centre staff should familiarise themselves with the structure, content and assessment requirements of
the qualification|[s] before designing a course programme.

Centres may design course programmes of study in any way which:
e best meets the needs and capabilities of their candidates
e satisfies the requirements of the qualifications.

When designing and delivering the course programme, centres might wish to incorporate other
teaching and learning that is not assessed as part of the qualifications. This might include the
following:

e literacy, language and/or numeracy
e personal learning and thinking

e personal and social development

e employability

Where applicable, this could involve enabling the candidate to access relevant qualifications covering
these skills.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



4 Assessment

The mandatory core units 201 — Working in engineering and 202 Principles of engineering technology
are assessed by a City & Guilds online multiple-choice assessment, the remaining ‘Principles of’ units
are assessed by a short answer question paper. All other units are assessed by assignment which
contains practical and knowledge tasks.

Assignments (one per unit) assess practical activities. City & Guilds provides an assignment for
assessors which contains all information required. As assignments are designed to sample practical
activities, it is essential that the centres ensure that candidates cover the content of the whole unit.

Assessment components are graded (Pass, Merit, Distinction). A pass is the achievement level
required for the knowledge and understanding in an NVQ and generally represents the ability to
follow instructions and procedures. Merit and distinction represent increasing levels of ability to adapt
to changing circumstances and to independently resolve problems.

4.1 Summary of assessment methods

For these qualifications, candidates will be required to complete the following assessments:
e one online multiple-choice assessment for each mandatory unit

e one short answer question paper for each ‘Principles of’ unit

e one assignment for each chosen optional unit

City & Guilds provides the following assessments:

Unit Title Assessment method Where to obtain assessment
materials
2850 Working in Online multiple-choice assessment www.walled-garden.com

-201 engineering

The assessment covers all of the outcomes.

2850- Principles of Online multiple-choice assessment www.walled-garden.com
202 engineering

technology The assessment covers all of the outcomes.
2850- Principles of Assignment 2850-203 www.cityandguilds.com
203 manufacturing The assessment includes short answer

technology questions to verify coverage of the

underpinning knowledge in the unit.

City & Guilds devised assignment, internally
marked, externally verified.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27) 15
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Unit Title Assessment method Where to obtain assessment
materials
2850- Machine Assignment 2850-204 www.cityandguilds.com
204 components using  The assessment covers the practical
milling techniques  activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Machine Assignment 2850-205 www.cityandguilds.com
205  components using  The assessment covers the practical
turning techniques  activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Using bench fitting  Assignment 2850-206 www.cityandguilds.com
206 techniques The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Using Computer Assignment 2850-207 www.cityandguilds.com
207 Aided The assessment covers the practical
Manufacturing activities for all outcomes and will also
processes sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Principles of Assignment 2850-208 www.cityandguilds.com
208 maintenance The assessment includes short answer
technology questions to verify coverage of the
underpinning knowledge in the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Assembling and Assignment 2850-209 www.cityandguilds.com
209 maintaining fluid

power systems

The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.

City & Guilds devised assignment, internally
marked, externally verified.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



Unit

Title

Assessment method

Where to obtain assessment
materials

2850-
210

Maintenance of
mechanical devices
and equipment

Assignment 2850-210

The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify

coverage of the unit.

City & Guilds devised assignment, internally
marked, externally verified.

www.cityandguilds.com

2850-
211

Maintain electrical
wiring support
systems

Assignment 2850-211

The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify

coverage of the unit.

City & Guilds devised assignment, internally
marked, externally verified.

www.cityandguilds.com

2850-
212

Principles of
fabrication and
welding technology

Assignment 2850-212

The assessment includes short answer
questions to verify coverage of the
underpinning knowledge in the unit.

City & Guilds devised assignment, internally
marked, externally verified.

www.cityandguilds.com

2850-
213

Welding by Manual
Metal Arc process

Assignment 2850-213

The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify

coverage of the unit.

City & Guilds devised assignment, internally
marked, externally verified.

www.cityandguilds.com

2850-
214

Welding by MIG
process

Assignment 2850-214

The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify

coverage of the unit.

City & Guilds devised assignment, internally
marked, externally verified.

www.cityandguilds.com

2850-
215

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)

Welding by TIG
process

Assignment 2850-215

The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify

coverage of the unit.

City & Guilds devised assignment, internally
marked, externally verified.

www.cityandguilds.com
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Unit Title Assessment method Where to obtain assessment
materials
2850- Welding by Oxy- Assignment 2850-216 www.cityandguilds.com
216 Acetylene process  The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Fabricating sheet Assignment 2850-217 www.cityandguilds.com
217 metalwork The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Fabricating thick Assignment 2850-218 www.cityandguilds.com
218 plate, bar and The assessment covers the practical
sections activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Fabricating Assignment 2850-219 www.cityandguilds.com
219 pipework The assessment covers the practical
assemblies activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Fabricating steel Assignment 2850-220 www.cityandguilds.com
220  work assemblies The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Principles of Assignment 2850-221 www.cityandguilds.com
221 electrical and The assessment includes short answer
electronics questions to verify coverage of the
technology underpinning knowledge in the unit.

City & Guilds devised assignment, internally
marked, externally verified.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



Unit Title Assessment method Where to obtain assessment
materials
2850- Maintaining Assignment 2850-222 www.cityandguilds.com
222 electrical The assessment covers the practical
equipment and activities for all outcomes and will also
systems sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Wiring and testing Assignment2850-223 www.cityandguilds.com
223 electrical circuits The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Constructing, Assignment 2850-224 www.cityandguilds.com
224 testing and fault The assessment covers the practical
finding electronic activities for all outcomes and will also
circuits sample underpinning knowledge to verify
coverage of the unit.
City & Guilds devised assignment, internally
marked, externally verified.
2850- Pattern Assignment 2850-231 www.cityandguilds.com
231 development for

plate and sheet
metalwork

The assessment covers the practical
activities for all outcomes and will also
sample underpinning knowledge to verify
coverage of the unit.

City & Guilds devised assignment, internally
marked, externally verified.

Time constraints

The following time constraints must be applied to the assessment of this qualification:

e Each assignment has specific time constraints; please refer to the individual assignments. Centre
staff should guide candidates to ensure excessive evidence gathering is avoided. Centres finding
that assignments are taking longer, should contact the external verifier for guidance

e All assighments must be completed and assessed within the candidate’s period of registration.
Centres should advise candidates of any internal timescales for the completion and marking of
individual assignments.

4.2

The test specifications for the online multiple-choice assessments are below:

Test:

Test specifications

2850-201 Working in engineering
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Duration: 60 minutes

Outcome No. of questions %
1. Know engineering health and safety requirements 17 42.5
2. Know effective methods of communication 8 20
3. Understand drawings and specification 10 25
4. Know about working in engineering 5 12.5
Total 40 100
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Test: 2850-202 Principles of engineering technology

Duration: 60 minutes
Outcome No. of questions %
1. Know requirements for materials in engineering 9 22.5
2. Know properties of engineering materials 9 22.5
3. Know how to apply analytical methods to engineering 11 27.5
mathematical applications
4. Know how to apply analytical methods to engineering science 11 27.5
applications
Total 40 100

4.3 Recognition of prior learning (RPL)

Recognition of Prior Learning (RPL) recognises the contribution a person’s previous experience could

contribute to a qualification.
RPL is allowed and is not sector specific.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)
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5 Units

Structure of units

The units in these qualifications are written in a standard format and comprise the following:
e City & Guilds reference number

e unit accreditation number (UAN)

o title

o level

e credit value

e unitaim

e relationship to NOS, other qualifications and frameworks

e endorsement by a sector or other appropriate body

e information on assessment

e learning outcomes which are comprised of a number of assessment criteria
e notes for guidance.

Where there are references to British, European and International standards the current version
should be used.
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Unit 201 Working in engineering

Level: 2

Credit value: 7

UAN: H/503/0174
Unit aim

This unit will encourage candidates to find out about working in engineering. It will cover the
underpinning basic skills and knowledge needed to function in engineering or manufacturing sectors.

It will cover the need to recognise and use safe working practices, consideration of the environment
and working effectively as a part of a team. It includes the methods of communication that engineers
use in their everyday.

Learning outcomes

There are four learning outcomes to this unit. The learner will:
1. Know engineering health and safety requirements

2. Know effective methods of communication

3. Understand drawings and specifications

4. Know about working in engineering

Guided learning hours

It is recommended that 60 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit is linked to the NVQ — Performing Engineering Operations Level 2 Unit 1: Working Safely in an
Engineering Environment, Unit 2: Working Efficiently and Effectively in Engineering, Unit 3: Using and
Communicating Technical Information

Support of the unit by a sector or other appropriate body
This unit is endorsed by SEMTA.

Assessment
This unit will be assessed by an online multiple-choice assessment.
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Unit 201 Working in engineering
Outcome 1 Know engineering health and safety requirements

Assessment Criteria

The learner will can:

state health and safety regulations applicable to engineering operations

state employers’ responsibilities to ensure health and safety in the workplace

state the safe working practices that should be adhered to in the workplace

name the policies and procedures used to ensure effective health and safety implementation

vk wnN e

describe the essential health and safety requirements for the protection of operators and
bystanders

6. state the types and classification of health and safety signs that are used in an
engineering/manufacturing environment

7. define the roles, responsibilities and powers of personnel with responsibility for health and safety

8. describe the human and environmental conditions that lead to accidents in the workplace and
the means of controlling them

9. describe how to carry out a risk assessment and name potential hazards which may be identified
10. define what is meant by a dangerous occurrence

11. describe methods of fire prevention and control

12. state procedures used to make a hazardous area safe before starting work.

Range

Health and safety regulations: Health and Safety at Work etc. Act, Control of Substances Hazardous to
Health Regulations, Personal Protective Equipment at Work Regulations ,Reporting of Injuries,
Diseases and Dangerous Occurrences Regulations, Manual Handling Operations Regulations, Lifting
Operations and Lifting Equipment Regulations, The Control of Noise at Work Regulations

Employers’ responsibilities: a safe place of work, safe plant and a safe working environment
equipment, safe methods of handling, storing and transporting goods and materials, reporting of
accidents, information, instruction, training and supervision of employees

Safe working practices: be alert, maintain personal hygiene, protect yourself and other people,
emergency procedures, report all hazards

Implementation: safety policies, codes of practice, safe systems of work

Protection of operators and bystanders: Personal Protective Equipment (PPE), Respiratory Protective
Equipment (RPE), designated safe areas, first aid treatment: location of facilities, location of qualified
first aiders

Signs: warning, prohibition, mandatory, information, fire

Roles, responsibilities and powers: health and safety advisors, health and safety representatives,
health and safety executive inspectors

Human and environmental conditions: causes of accidents, accident prevention measures

Risk assessments: slippery or uneven surfaces, spillages, scrap or waste material, flammable
materials, faulty or missing machine guards, faulty electrical connections or damaged cables, dust and
fumes, contaminants and irritants, materials handling and transportation

Fire: conditions required for extinction, fire prevention, (fire procedures, fire drills, fire fighting
equipment for different types of fires extinguishers, automatic systems, e.g. sprinklers]

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



Hazardous area: using barriers and/or tapes, placing warning signs in appropriate positions, informing
any persons who may be affected, isolating power or pressure sources, obtaining official clearance,
safety checks

Additional Guidance

Human and environmental conditions: causes of accidents (human error, lack of due care, improper
behavior and dress, lack of training, lack of supervision and/or experience tiredness/fatigue,
intoxication, unguarded or faulty machinery or tools, inadequate ventilation, poor housekeeping,
dirty, overcrowded and badly-lit workplaces), accident prevention measures (eliminate the hazard,
replace the hazard with something less dangerous, guard the hazard, personal protection, health and
safety education and publicity)

Hazardous area: using barriers and/or tapes, placing warning signs in appropriate positions, informing
any persons who may be affected, isolating power or pressure sources, obtaining official clearance
(Permit to Work), safety checks (ensuring work area is free from hazards, any required safety
procedures are implemented, any necessary Personal Protective Equipment is in a usable condition,
tools and equipment are in a safe and usable condition).
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Unit 201 Working in engineering
Outcome 2 Know effective methods of communication

Assessment Criteria

The learner can:

1. state the communication systems used in the workplace

2. state the roles and responsibilities of key departments and personnel within an engineering
organisation

3. name a range of sources of engineering information

4. describe the correct approach to take when seeking advice and guidance and name sources of
support

5. state the importance of maintaining good customer relationships.

Range

Communication systems: verbal, written, drawings, electronic, signs

Roles: departments, finance/purchasing, manufacturing/production, quality assurance/control,
inspection, despatch, maintenance, human resources, personnel, managers, engineers, supervisors,
trainers, inspectors, safety officers, personnel staff, unions

Sources: BS EN standards, instruction manuals, technical handbooks, tables, charts, graphs, data
sheets, textbooks, reference materials, computer based, Internet, Intranet, technical information
Correct approach: stating the problem clearly and succinctly, listening to the response attentively,
seeking clarification on points not fully understood

Sources of support: mentor, trainer, supervisor

Additional Guidance

Communication systems: verbal (instruction, advice), written (instructions, work requests), drawings,
electronic, signs

Sources: BS EN standards, instruction manuals, technical handbooks, tables, charts, graphs, data
sheets, textbooks, reference materials, computer based, Internet, Intranet, technical information
(sketches, drawings, diagrams, test and inspection reports, planning documents and schedules, design
brief)
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Unit 201 Working in engineering
Outcome 3 Understand drawings and specifications

Assessment Criteria

The learner can:

describe the purpose of technical drawings and specifications
interpret technical drawings using current standards
interpret the essential information found on drawings
describe the purpose of standards in engineering

describe the use of specifications and quality systems
interpret standard conventions used on technical drawings

No vk wnR

interpret and apply other features associated with technical information.

Range

Technical drawings and specifications: characteristics of a product, shape, size, material, features;
provide additional product information, materials, manufacturing or installation data, special
processes/equipment requirements

Current standards: projections: orthographic, isometric, oblique, assembly, schematic, exploded
views, sketches

Essential information: projection, scale, dimensions, issue number, author, tolerances, symbols,
notes, materials, batch requirements, parts list

Standards: communicates technical information/data, produced in universal language for all
stakeholders, provides the basis for quality assurance

Specifications and quality systems:
Quality: assurance, quality control, inspection, quality circles

Conformance/fitness for purpose: specifications: customer requirements, reference of standards,
safety requirements, quality records, traceability

Corrective action procedures,
Conventions: lines, hatching, symbols, views, layout

Features: detailed drawings, manufacturing process(s), product make up (number of components),
sequence of operations (operations sheet), quality control requirements, storage and dispatch
requirements, use of graphs, tables and charts.
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Unit 201 Working in engineering
Outcome 4 Know about working in engineering

Assessment Criteria
The learner can:
describe policies related to employment rights and responsibilities

2. describe how to work effectively within an engineering workplace

3. state the reasons why there may be conflict situations in the workplace and how to avoid them
4. state the roles and responsibilities of team members

5. describe how to work effectively within a team.

Range

Employment rights: procedures for requesting/recording time off work for: illness, medical/dental
reasons, holidays, family reasons
Work effectively:

Behaviours, observation of rules, regulations and procedures, conduct within the workplace,
relationships with colleagues, supervisors and managers, respect for company property

Observing safety policies and regulations

Conduct expected: when dealing with: customers, visitors, inspectors.

Conflict:

Reasons for: difficulties or situations that can arise due to: differences of opinion, unpopular team
leader decisions, working within time constraints, team member aspirations and/or ambitions,
individual skill levels, team member personalities.

Avoid conflict situations by, enquiring politely, timeliness when seeking advice or assistance, avoiding
conflict and knowing when to withdraw from the situation, listening carefully, following reasonable
requests from supervisors, offering help when colleagues are in need of assistance.

Team members: team leaders, team members

Working effectively: personal development, participation in group discussions and decision making:
suggesting solutions to problems, how to give and receive constructive criticism, when to be assertive,
when to concede to individual or group pressure.
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Unit 202 Principles of engineering technology

Level: 2

Credit value: 7

UAN: R/503/0204
Unit aim

This unit is concerned with the basic principles of mathematics and science, along with the materials
technology that underpin engineering applications. It covers common applied engineering calculations
and materials selection in terms of types, common forms of supply, properties and methods of
changing their properties.

Learning outcomes

There are four learning outcomes to this unit. The learner will:

1. Know requirements for materials in engineering

2. Know properties of engineering materials

3. Know how to apply analytical methods to engineering mathematical applications
4. Know how to apply analytical methods to engineering science applications

Guided learning hours
It is recommended that 60 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit is linked to the NVQ — Performing Engineering Operations Level 2 Unit 1: Working Safely in an
Engineering Environment, Unit 2: Working Efficiently and Effectively in Engineering, Unit 3: Using and
Communicating Technical Information

Support of the unit by a sector or other appropriate body (if required, otherwise omit)
This unit is endorsed by SEMTA.

Assessment
This unit will be assessed by an online multiple-choice assessment.
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Unit 202 Principles of engineering technology
Outcome 1 Know requirements for materials in engineering

Assessment Criteria

The learner can:

1. state the range of materials used in common engineering applications
2. state the forms of supply of materials

3. state how to identify materials by their physical properties.

Range

Select materials: ferrous metals: carbon steels, stainless steels, cast iron; non-ferrous metals:
aluminium and aluminium alloys, copper and copper alloys; non-metallic materials: plastics,
composites, rubber

Forms of supply: bar, plate, sheet, coated sheet, pipe and tube, castings, forgings, extrusions
Identify materials: colour, appearance, density.

Additional Guidance

Select materials: ferrous metals: carbon steels (low, medium, high), stainless steels (austenitic, ferritic,
martensitic), cast iron; non-ferrous metals: aluminium and aluminium alloys, copper and copper alloys
(brass, bronze); non-metallic materials: plastics (thermoplastic, thermosetting), composites (glass
fibre, carbon fibre, aramid fibre) rubber

Forms of supply: bar (flat, round, square, hexagonal), plate, sheet, coated sheet (tin plate, galvanised,
plasticized), pipe and tube, castings, forgings, extrusions
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Unit 202 Principles of engineering technology
Outcome 2 Know properties of engineering materials

Assessment Criteria
The learner can:

1. state the physical properties of materials

2. define what is meant by mechanical properties of materials
3. state the mechanical properties of materials

4. describe methods of modifying properties of materials.
Range

Physical properties: melting points of metals, density, colour, magnetism, corrosion resistance,
conductivity, insulation

Mechanical properties: tensile strength, toughness, hardness, elasticity, ductility, malleability

Modifying properties: effects of cold working; heat treatment: annealing, normalising, hardening and

tempering
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Unit 202 Principles of engineering technology

Outcome 3 Know how to apply analytical methods to
engineering mathematical applications

Assessment Criteria

The learner can:

apply appropriate degree of accuracy to express numbers
describe tolerance in terms of limits of size

calculate the areas of basic shapes

calculate the areas of compound shapes

calculate the surface areas of regular shaped solids

calculate the volumes of regular shaped solids

calculate the value of angles in a triangle

apply Pythagoras’ Theorem to right-angled triangle problems

© NV A WN e

interpret straight line graphs using given data
10. apply multiple prefix symbols appropriately.

Range

Degree of accuracy: decimals places, significant figures, fractions as a decimal quantity

Areas of basic shapes: square, rectangle, triangle, circle

Compound shapes: involving: squares, rectangles, triangles, circles, semi-circles, quadrants of a circle
Surface areas: cube, rectangular prism, cylinder (curved surface area only)

Volumes: cube, rectangular prism, cylinder

Angles in a triangle: right-angled, isosceles, equilateral
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Unit 202 Principles of engineering technology
Outcome 4 Know how to apply analytical methods to

engineering science applications

Assessment Criteria

The learner can:

calculate the value of a force

define work done by a simple machine

calculate power used

calculate energy used

calculate the efficiency of a machine

calculate the turning moment of a force

calculate the relative density of engineering materials

apply Ohm’s law to determine simple electrical circuit problems
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calculate the strength of engineering materials
10. calculate pressure at depth
11. apply multiple prefix symbols appropriately.

Range

Force: definition, solve problems using formulae

Work done: definition, solve problems using formulae

Power: mechanical power, electrical power

Energy: mechanical energy, electrical energy

Efficiency: mechanical (power, energy), electrical (power, energy)
Moment of a force: levers, torque

Relative density: relative to water

Ohm'’s law: of the form V = IR

Strength of engineering materials: yield stress, tensile stress, percentage elongation, force/extension

graph, stress/strain graph
Pressure at depth: pgh
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Unit 203 Principles of manufacturing technology

Level: 2

Credit value: 7

UAN: K/503/0175
Unit aim

This unit is concerned with the methods of manufacture. It includes the range of functions found in
manufacturing organisations and will provide the candidate with the knowledge to plan the
manufacturing production of routine engineering components by the most economic manufacturing
method(s).

Learning outcomes

There are three outcomes to this unit. The learner will:

1. Know the functions within a manufacturing organisation

2. Know how to select suitable materials and components to manufacture products
3. Know how to plan production from a given specification

Guided learning hours

It is recommended that 60 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit is linked to the NVQ — Performing Engineering Operations Level 2: 2251 Unit 65: General
Machining, Fitting and Assembly Applications

Support of the unit by a sector or other appropriate body
This unit is endorsed by SEMTA.

Assessment
This unit will be assessed by a short answer question paper.
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Unit 203 Principles of manufacturing technology

Outcome 1 Know the functions within a manufacturing
organisation

Assessment Criteria
The learner can:

1. describe the function of departments in the production process

2. classify the different types of manufacturing organisations

3. describe the different scales of production in manufacturing operations
4. state the differences between types of equipment used for manufacture.
Range

Departments: design, planning, stores, purchasing, quality, maintenance, sales, manufacturing
Organisations: light, medium and heavy engineering; mechanical, automotive, tools and equipment,
aerospace, electrical, electronic, plant supplies, process industries, maintenance, installation,
commissioning, fabrication and welding

Scales of production: jobbing, small batch, repeated batch, mass/flow production

Equipment: general purpose, dedicated, computerised.
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Unit 203 Principles of manufacturing technology

Outcome 2 Know how to select suitable materials and
components to manufacture products

Assessment Criteria
The learner can:

1. classify materials by their properties

2. classify the forms of supply of materials

3. distinguish between types of mechanical fastenings and joining techniques
4. describe the selection criteria for economic production.

Range

Materials: ferrous metals non-ferrous metals, plastics, composite (carbides, oxides, borides)

Properties: plasticity, elasticity, ductility, malleability, toughness, hardness, tensile strength,
compressive strength, shear strength, corrosion resistance, density

Forms of supply: sheet, wire, bar, tube, extrusion, casting, forgings, moulding, granules
Mechanical fastenings and joining techniques: non permanent, permanent

Economic production: costs , availability of materials and components, fitness for purpose, production
methods.

Additional Guidance

Materials: ferrous metals (low medium and high carbon, stainless steels, cast iron), non-ferrous
metals (copper, aluminium, brass, bronze), plastics (thermosetting, thermoplastic). Thermosetting
(acrylics, polystyrene, polyvinyl chloride (PVC), polypropylene (PP), polythene)

Mechanical fastenings and joining techniques: non permanent (nuts, bolts, studs, screws, pins, keys),
permanent (welded, soldered, brazed, riveted, adhesives, compression joints)

Economic production: costs (capital, overheads, breakeven, inflation), availability of materials and
components, fitness for purpose, production methods (including ease of production).
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Unit 203 Principles of manufacturing technology

Outcome 3 Know how to plan production from a given
specification

Assessment Criteria
The learner can

1. estimate the production requirements to manufacture routine components

2. describe the information requirements to produce components to the specification
3. estimate the production costs to manufacture routine components

4. illustrate production planning using a flowchart or similar.

Range

Production requirements: materials, processes, production sequence quality control, tools and
equipment, inspection procedures, health and safety requirements

Information requirements: detailed drawings, quantities, specifications, third party suppliers,
materials, processing methods

Costs: direct, indirect costs

Additional Guidance

Costs: direct (material, direct labour, production time), indirect costs (overheads: heating, lighting,
machine depreciation, scrap, rework, downtime, advertising, indirect labour, administration, security,
human resources, safety, holidays, marketing)
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Unit 204 Machine components using milling techniques

Level: 2

Credit value: 7

UAN: Y/503/0205
Unit aim

This unit is concerned with the underlying process in setting special holding devices prior to carrying
out milling operations. The candidate will be able set and operate milling machines. They will be able
to select the appropriate automatic feed and cutters to achieve the desired outcome. The candidate
will be able to select and set cutters for straddle milling.

Learning outcomes
There are four learning outcomes to this unit. The learner will:

1. Know how to plan and prepare for milling activities

2. Be able to determine requirements for milling operations
3. Be able to perform milling operations to produce parts

4. Be able to perform milling operations

Guided learning hours
It is recommended that 60 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards
This unit is linked to the NVQ — Performing Engineering Operations Level 2: Unit 012 Preparing and

using milling machines

Support of the unit by a sector or other appropriate body
This unit is endorsed by SEMTA.

Assessment
This unit will be assessed by an assignment covering practical skills and underpinning knowledge.

City & Guilds Level 2 Certificate and Diploma in Engineering (2850-20-27)



Unit 204 Machine components using milling techniques
Outcome 1 Know how to plan and prepare for milling activities

Assessment Criteria

The learner can:

describe health and safety precautions specific to operating lathes

describe the setting of work datum

define classes of fit

describe the accuracy and range, of precision measuring equipment and gauges
classify types and applications of coolants and cutting oils

classify cutting tool materials and their application

define the factors that affect cutting speeds and feeds

describe methods of mounting tools, their position and benefits
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describe workholding and setting devices.

Range

Health and safety precautions: emergency stop procedures, use of guards, operating procedures,
moving parts, removal of swarf

Datum: faces, centres

Classes of fit: clearance

Measuring equipment: micrometers, vernier, dial test indicator (DTI), gauges, surface finish
Coolants and cutting oils: oils, compounds, synthetic

Cutting tool materials: high speed steel (HSS), carbide tips

Cutting speeds and feeds: cutting tool material/material being cut, surface finish required, type of
cutting operation, power output of the machine, use of coolant, determine spindle speeds

Mounting tools: arbor (standard, short, stub); chucks (auto lock, jacobs); collets (pull [friction] positive

grip, auto-lock)

Workholding: machine vice (fixed jaw, swivel and universal), direct clamping, fixtures, angle plates,
vee blocks, equipment used when setting workholding devices: squares, protractors (adjustable,
vernier), dial test indicators (plunger, lever), levels.

Additional information
Measuring equipment: micrometers (external, internal, depth), vernier (calliper, depth, protractor,

digital), dial test indicator (DTI), gauges (plug, blocks, thread, radius/profile, bore/hole), surface finish

(comparison plates), how to check that measuring equipment is within current calibration dates

Cutting tool materials: high speed steel (HSS), carbide tips (methods of holding the tip, number of
cutting edges, shapes)
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Unit 204 Machine components using milling techniques

Outcome 2 Be able to determine requirements for milling
operations

Assessment Criteria
The learner can:

1. describe how to check milling cutters for appropriate operations
2. check milling cutters for appropriate operations

3. select and secure to machine spindle cutter holding equipment
4. describe cutter nomenclature and cutter/workpiece movement
5. calculate spindle speeds for individual cutters

6. explain the types and applications of arbor mounted cutters

7. explain the types and applications of collet held cutters

Range

Cutters: vertical mounted: end mills, slot drills, tee slot, dovetail, flycutter; mounted: side and face,
staggered tooth, slitting saw, angular, slab mill , helical mill, form, shell end mills

Cutter nomenclature and cutter/workpiece movement: milling cutters, twist drills, up-cut milling,
down-cut milling

Calculate: spindle speeds for different materials and cutter diameters; cutting speeds for materials to
be machined (carbon steels, cast iron, aluminium alloys, brass, cutting tool material, high speed steel,
carbides)

Arbor mounted cutters: side and face, cylindrical cutters (slab mill), saws, angular cutters, concave
and convex cutters, radius, form cutters, fluting cutters; parts and types of arbors, stub arbors and
methods of mounting (construction, mounting procedures, setting cutters, support brackets, knee
braces)

Collet held cutters: end mill, slot drill, fly cutters, tee slot, woodruff key and dovetail cutters; shank
styles: screwed, straight, flatted; operation and application of collet chucks (types of locking devices,
ease of changeability)

Additional information

Cutters: vertical mounted: end mills (4 and 2 flute), slot drills (2 and 3 flute, bull nose), tee slot,
dovetail, flycutter; horizontal (arbour and spindle) mounted: side and face, staggered tooth, slitting
saw, angular (single, double), slab mill (light duty, heavy duty), helical mill, form, shell end mills
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Unit 204 Machine components using milling techniques

Outcome 3 Be able to perform milling operations to produce
parts

Assessment Criteria
The learner can:
1. interpret engineering drawings

2. select and set workholding devices square and central to cutter and set adjustable angle plate to a
prescribe angle

3. machine slots and angles, to within specified dimensions and measure accuracy to £ 0.2 mm,
angular + 1°, surface finish 1.6 um

4. machine holes and pockets square to surfaces and measure accuracy

5. apply health and safety precautions specific to operating milling machines.

Range
Drawings: orthographic and auxiliary 