Skills Proficiency awards  City&s
in BasicFabrication, Guilds

Welding and Pipework

Skills Foundation Certificate (Basic Engineering Skills) 3528
Skills Proficiency Certificate (BasicFabrication, Welding and
Pipework) 3529

Syllabus

Assessments

Programme guidance notes

www.cityandguilds.com




General information about City & Guilds is available on our website
www.cityandguilds.com

Equal opportunities
City & Guilds fully supports the principle of equal opportunities and is committed to
satisfying this principle in all its activities and in all its published material.

Every effort has been made to ensure that the information contained in this
publicationistrueand correctatthetime ofgoingtopress. However, City & Guilds’
productsandservicesare subjecttocontinuousdevelopmentandimprovement and
therightisreservedto change products andservices fromtimetotime.

City & Guilds cannot accept liability for loss or damage arising from the use of
information in this publication.

©2019 The City and Guilds of London Institute. All rights reserved. City &
Guilds is a trademark of the City and Guilds of London Institute.
City & Guilds is a registered charity established to promote education and training.

Giltspur House

5-6 Giltspur Street London
EC1A9DE
www.cityandguilds.com



Skills Proficiency awards
in Basic Fabrication,
Welding and Pipework

Skills Foundation Certificate (Basic Engineering Skills) 3528
Skills Proficiency Certificate (Basic Fabrication, Welding and
Pipework)3529

Syllabus
Assessments

Programme guidance notes



This page is intentionally blank



Contents

05 About City & Guilds

05 Introduction to this programme

05 About this booklet

06 How to offer this programme

06 Quialification approval

06 Examination centre approval

06 Numbering system

07 Making entries for assessments

07 Internal candidates

07 External candidates

07 Submitting results to City & Guilds

08 Roles and responsibilities

08 Programme coordinator

08 Assessor

09 Candidate

09 External verifier

10 Quiality inspector/auditor

10 Designing courses of study

1 Resources

11 Presentation format of syllabus

11 Carrying out assessments

12 Practical assessments

13 Preparation, supervision and marking
13 Assessment of underpinning knowledge
14 Records, results and certification

14 Health and safety

14 Equal opportunities

15 Progression routes and recognition
17 Syllabus

17 Skills Proficiency awards in Basic Fabrication, Welding and Pipework
19 Skills Foundation Certificate (Basic Engineering Skills) 3528
27 SkillsProficiency Certificate (BasicFabrication, Weldingand Pipework)

3529




Contents

continued

37 Candidate assessment record sheets

38 Skills Foundation Certificate (Basic Engineering Skills)
42 Skills Proficiency Certificate (Basic Fabrication, Welding and Pipework)
49 Guide to the assessment of practical skills

49 Assessor skills

50 Preparing assessment plans

51 Conducting practical assessments by observation
52 Appraisal of products

52 Supplementary questions

53 Oral questioning

53 Distractions and disruptions

54 Giving feedback on performance

56 Skills to help with employment

58 Safety for workers




Skills Proficiencyawards in
Basic Fabrication, Welding and Pipework

About City &Guilds

Weprovideassessmentand certificationservicesforschoolsandcolleges,
business andindustry, tradeassociationsand governmentagenciesinnearly 100
countries. We have over 125 years of experience in identifying training needs,
developing assessmentmaterials, carryingoutassessmentsandtraining
assessmentstaff. We

award certificates to people who have shown they have mastered skills that are based
on world-class standards set by industry. City & Guilds International provides a service
to customers around the world who need quality assessments and certification.

Introduction to thisprogramme

We have designed the Skills Proficiency awards to provide a broad
introduction to essential practical skills for those undergoing training or
employed in these areas of work.

There are two related levels:
Skills Foundation Certificate Skills
Proficiency Certificate

We do not say the amount of time a candidate would need to carry out the
programme. We award certificates and diplomas for gaining and showing skills by
whatever mode of study, and not for periods of time spent in study.

We recommend that candidates achieve the Skills Foundation Certificate before
attempting the Skills Proficiency Certificate.

About this booklet

This booklet is designed to be used by:
Candidates

Instructors

Assessors

Verifiers

Centre co-ordinators
Employers

It provides all the information required to understand and take part in the Skills
Proficiency awards, and conduct suitable training and assessment in accordance
with City & Guilds’ regulations, policy and practice.
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How to offer this programme

Tooffertheseawardsyoumust getapproval fromus.
There are two categories of approval.

Qualification approval
We give approval to offer a training and assessment course based on this syllabus.

Examination centre approval
We give approval to enter candidates for practical assessments.

Tobeapprovedbyustoofferatrainingandassessment courseyoumustsenda
completed application to yourlocal City & Guilds office.

To enter candidates for assessment you must be approved by us.

Approved centresmustprovidesuitablefacilities fortaking practicalassessments,
secureplacestokeepassessmentmaterials, andwillhaveanappointed external
verifier to review practical work.

Afterwehavereceivedandacceptedanapplication, wewillsendanapprovalletter
confirming this.

Please note that in this section we have provided an overview of centre
approval procedures. Please refer to the current issue of ‘Delivering
International Qualifications — Centre Guide’ for full details of these procedures.

City & Guilds reserves the right to suspend an approved centre, or withdraw its
approval to conduct City & Guilds programmes, for reasons of debt, malpractice or for
any reasonthatmay be detrimental to the maintenance of authentic, reliable and valid
qualifications or that may prejudice the name of City & Guilds.

Numbering system

We use a numbering system to allow entries to be made for our awards.

TocarryoutwhatisneededfortheSkills Proficiency awardsinBasic Fabrication,
Welding and Pipework candidates must be successful in one of the following
assessments:

3528-08-008 Skills Foundation Certificate (Basic Engineering Skills)
3529-11-011 Skills Proficiency Certificate (Basic Fabrication, Welding and Pipework)

Weusethesenumbersthroughoutthisbooklet. Youmustusethesenumbers
correctly if you send forms to us.
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Making entries forassessments

Candidates mustenterthroughanassessmentcentre wehaveapprovedtocarry
out the assessments for Skills Proficiency awards.

There are two ways of entering candidates for assessments.

Internal candidates

Candidates can enter for assessments if they are taking or have already finished a
course at a school, college or similar training institution that has directed their
preparation, whether by going to a training centre, working with another
institution, or by open-learning methods.

External candidates

Theseare candidateswhohavenotfinished aprogrammeasdescribedabove. To
be eligible for assessment external candidates must be able to provide suitable
evidence of previous training or work experience through which the required
competencieshave beendemonstrated onmorethanoneoccasioninthepast.
The assessment centres mustreceivetheirapplicationforassessmentwellbefore
the date ofthe assessment concerned. This allows themtoact onany advice you
give aboutassessmentarrangements or any further preparation needed.

External candidates must meet all the requirements for the assessment.

In this publication we use the term ‘centre’ to mean a school, college, place of
work or other institution.

Submitting results to City & Guilds

Successful candidates entering for the Skills Proficiency awards will receive a
‘Notification of Candidate Results’ giving details of how they performed.

We grade practical assessments as pass (P) or not yet competent (X).

If candidates successfully finish all the requirements for the Skills Proficiency
award at a specific level, they will receive the appropriate certificate.

We will send the ‘Notification of Candidate Results’, and certificates to the
assessmentcentretobeawardedto successful candidates. Itisyour
responsibility to give the candidates the certificates. If candidates have a
question about the resultsand certificates, they must contactyou. Youmay then
contactusifnecessary.

We will also send you a results list showing how all candidates performed.
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Roles and responsibilities

This section gives details of the requirements and responsibilities of each role
involvedintheassessment, verificationand examinations processes. Centres should
identify members of staff to fulfillthese roles.

Please refer to the ‘Delivering International Qualifications — Centre Guide’ for
more information.

Programme coordinator
The person in the training centre responsible for ensuring that:

e printouts sentby City & Guilds are correct
results are sentto City & Guildsinaccordance with specified procedures
allinterested parties are notified of assessment dates well in advance
candidates and centre staff fully understand their role and responsibilities
facilities and equipment are available so that assessments can be
conducted in accordance with City & Guilds requirements
documents received from City & Guilds are securely stored
results and/or certificates are properly issued to candidates at the centre
e monitoring the work of assessors.

Assessor

Theprimaryrole ofanassessoristoassess candidates’ performance andrelated
knowledge in a range of tasks and to ensure that the competence/knowledge
demonstratedmeetstherequirementsoftheprogramme. Assessorswill
therefore needtohave occupational experienceinthe vocational areato be
assessed.

Theywillalsoneedtobe familiar with the candidates whomthey are assessing; so
assessors are likely to be the candidates’ own instructors, who are best able to
decidewhenindividualsareabletoperformcompetently,andthereforeareready
to be formally assessed for the award.

Assessors are responsible for:

e agreeinganassessmentplan with each candidate

e Dbriefing candidates onthe assessment process

o followingassessment guidance provided

e observing candidates’ performance and/or conducting other forms of
assessment

e recordingallquestionsusedandanswersgivenforthe purposes of
meetingthe evidence requirements

e justifyingthe evidence and making assessment decisions againstthe
standards

e providing candidates with prompt, accurate and constructive
feedback

e maintaining records of candidates’ achievement

e confirming that candidates have demonstrated competence/knowledge
and completing the required documentation

e keepingthemselvesuptodatewith City &Guildspublicationsrelatingto
quality assurance

e agreeing new assessmentplans with candidates where further evidence
is required

e making themselves available for discussion with the external verifier.
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Candidate
Candidates are those individuals who are working towards a qualification at a centre
approved by City & Guilds.

Candidates are responsible for:

confirming to assessors that they understand the requirements of
the programme

confirming to assessors that they understand the relationship
between the requirements and the tasks they need to perform to
demonstrate competence and/or relatedknowledge

discussing and agreeing assessment plans with their assessors
identifying possible sources of evidence

maintaining and presenting evidence in a well organised way
ensuring thatthe evidence is adequate to present for assessment
making themselves available for assessment and to discuss their
evidence.

External verifier

External verifiers are appointed by City & Guilds for specific programmes to ensure
that all assessments undertaken within City & Guilds centres are fair, valid,
consistent and meet the requirements of the programme.

External verifiers are responsible for:

making approval visits/recommendations (where necessary) to
confirm that organisations can satisfy the approval criteria
helpingcentrestodevelopinternalassessmentandevidence
evaluationsystems thatare fair, reliable, accessible and non-
discriminatory

monitoringinternal qualityassurancesystemsandsampling,
includingbydirect observation, assessment activities, methods
andrecords
checkingclaimsforcertificationtoensuretheyareauthentic, valid
andsupported by auditablerecords
actingasasourceofadviceandsupport,including helpwiththe
interpretation of standards

promoting bestpractice

providingprompt,accurateand constructivefeedbacktoall
relevantpartieson the operation of centres’ assessment systems
confirming that centres have implemented any corrective actions
required

reporting back to City & Guilds

maintaining records of centre visits and making these available for
auditing purposes.

Skills Proficiency awards in Basic Fabrication, Welding and Pipework 9



Quality inspector/auditor

Qualityinspectorsorauditorsareappointedby City & Guildstoensurethat
centres complywithourcentreapprovalcriteria. Theirresponsibilitiesrelateto
systemsand quality assurance rather than specificassessmentrequirements.

Quality inspectors or auditors are responsible for:
e conductinginspectionoraudittrailstoensurecentrescomply
with City & Guilds centre approvalcriteria
e making approval visits/recommendations (where appropriate)
to confirm that potential centres satisfy/will be able to satisfy
the centre approval criteria

providing prompt, accurate and constructive feedbackto all relevant parties
providing advice to centres on internal quality arrangements

reporting back to City & Guilds

maintaining records of centre visits and making these available for auditing
purposes.

Designing courses ofstudy

CandidatesfortheSkills Proficiency awards willhave come from different
backgroundsandwillhavedifferentemploymentandtrainingexperiences.

We recommend the following:
e carryoutanassessmentofthe candidates’ achievementsso
you canseewhat learning they already have; and
e considerwhatlearning methods and places will best suit them.

Whenyouassessacandidate’sneeds, youshoulddesigntraining
programmes that consider:
e hasthecandidate completedany previous education, training or
qualifications?
o doesthecandidatehaveanypreviouspracticalexperience whichis
relevanttothe aimsoftheprogrammeandfromwhichthey may
havelearnedtherelevantskills and knowledge?

Aslongasthe candidates meettheaims ofthislearningprogrammethe
structure of the course of trainingisup toyou. So, itispossibletoinclude
extratopics thatmeet local needs.

Practicalworkmustbe carefullyplannedbothtoillustratetheapplication of
theory andto provide exercises of skill. The maximum opportunity mustbe
provided for workshop practice and demonstrations. As far as possible,
candidates must be abletoapplytheirtheoreticalknowledgetopractical
workwithinarealisticwork environment. Candidates shouldkeeprecords
ofthepracticalworktheydosothey canrefertoitatalater date.
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Resources

If you want to use these qualifications as the basis for a course, you must read
this booklet and make sure that you have the staff and equipment to meet all
the requirements. If there are no facilities for realistic practical work, we
strongly recommend that you develop links with local industry to provide
opportunities for hands-on experience.

Presentation format ofsyllabus

Practical competences
Eachunitstartswithasectiononpractical competences whichshowsthe
practical skills candidates must have.

At times we give more detail about important words in each ‘competence
statement’.

For example:

1.2 Apply good housekeeping practices at all times.
Practices: clean/tidy work areas, removal/disposal of waste
products, protect surfaces

Intheabove statementtheword ‘practices’isgivenasarange whichthe
candidate shouldbefamiliar with.Ifarangestarts withthe abbreviation ‘eg’ the
candidates onlyneedto coversome of therangedareas oryou can use suitable
alternatives.

Theendof each unitcontains practicalassessments which deal withthe practical
competences. Candidatesmustcarry outthe practicalassessmentseitherina
real orasimulated work environment.

Carry out assessments

The practical assessments for these awards may be carried out during the
learning programme, but they may also take place during a special assessment
period once training has been completed.

We describe these assessments as ‘free date’ because they are carried out at a
college or other training establishment on a date or over a period which the college
chooses.

Assessments must be carried out in accordance with the requirements described in
‘Delivering International Qualifications — Centre Guide’. Assessors/instructors should
familiarise themselves with the Guide to the assessment of practical skills
contained in thisbooklet.
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Practical assessments
Thepracticalassessmentsforthe SkillsProficiency awardsare derivedfromthe
practical competences.

The competence checklist (tick boxes) serves as the marking criteria for
theseassessmentsandshouldbeusedbytheassessor/instructortorecord
the outcome of each candidate’s performance.

The competence checklist is a list of activities or performance outcomes that a
candidate mustbeseentobeabletodoinordertobe considered competentin
the tasksbeingassessedfortheseawards. The checklists are writteninthe same
way, so that for each competence statementitis possible to say either:

‘Yes, the candidate successfully carried out this activity’ or
‘No, the candidate has not yet achieved this standard.’

Theuseoflocallegislation, tools, equipmentand practicesisallowed withinthe
specifications of the ‘range’ supporting each practical competence
statement. Theresultsoftheassessmentmustbedocumentedandavailable
forauditbythe external verifier.

All assessments must be successfully completed.

Allassessmentsmustbe completedinthe context of onespecificjobroleinwhich
the candidateisworking, or for whichthe candidateisbeingtrained. The context
must be stated on each candidate’s assessmentrecord.

Thecompetence checklistsinthis publicationmustbe photocopiedand mustbe
completed for every candidate.

Thepracticalassessmentsfortheseawardsarenotsuitable forentirely classroom-
based teaching. Candidates must demonstrate competencein
a realistic work environment.

This may be:
e theworkplaceinwhichthe candidate is undertaking training
e asimulated workenvironment.

A simulated work environment is an area such as a training room specifically
designed to replicate the work place as closely as possible. A classroom is
unsuitable as a simulated work environment.

Acandidatetransferringfromarealisticworkenvironmenttoarealworkplace
should perceive no difference.
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Candidates may demonstrate competence in a combination of real and
simulated situations.

Candidates mustbe abletoshow thatthey canperformtherequiredtasks
tothe standardsthatwould be expectedifthey wereactually workingin
industry. Thisis likelytoincludefactorssuchasthetimetakentocomplete
thetasksandthe quality ofany productsproduced. Inadditionto
demonstrating practicalskills, candidates will have to show that they can
cope with psychological and environmental conditions of realwork, eg
pressuresand consequences of producing products for customers,
working with other people, planning and organising work, following
procedures,anddealingwithvariationsand problemsthatmayoccurin
performing the specifiedtasks.

Candidates undertaking practical activities for the purposes of assessment
must, at all times, be under the supervision of a competent and qualified
supervisor.

Preparation, supervision and marking
Itisessentialthattheinstructor/assessorensuresallnecessary
preparationsare carried out. This willinvolve ensuring:
e thecandidateisreadytodemonstrate his orher practical skills
e everycandidate understands whatis involved
e anynecessary materials, tools or equipmentare available for the
assessment.

Assessmentofthe practical performanceisdetermined onoutcomesas
defined by the practical competences. The candidate mustbe successful
inallcompetences includedinthe checklistbeforeitcanbe ‘signed off’
anditsresultstransferredto the summativerecord.

Allpracticalassessmentsshouldbesupervisedandassessors should make
sure that the results reflect the candidate’s own performance. Separate
recordsmustbekept of the dates of all attempts by each candidate.

The candidate should be informed of the result as soon as possible. If
he/she does not meet the standard of ‘competent’ in any of the practical
requirements, the decision of either immediate resit or further practice
must be taken.

Assessment of underpinning knowledge
Theknowledgerequirementsinthisprogrammearetestedbyasking
questionsat theend ofthe practicalassessmentto verify thatthe
candidateunderstandsthe reasons why a particular activity has been
performed.

The programme coordinator must arrange in advance with their local City
& Guilds office to obtain the underpinning knowledge questions and
candidate record sheets required for conducting the oral assessment.
He/she is responsible for ensuring that all oral questioning materials are
kept securely and the assessments conducted in accordance with City &
Guilds requirements.
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The underpinning knowledge questions may be asked in any language that
is understood by both candidate and assessor. The centre must ensure that
the external verifier is provided with translations of questions asked, as well
as candidateresponses,ifhe/shedoesnotspeakthelanguageinwhich
questioning was conducted.

Pleaserefertothesection Oral questioning inthe Guide to the assessment of
practical skills contained in this booklet.

Records, results and certification

When allthe required assessments have been achieved, the result must
be entered onto Form S which must be countersigned by the external
verifier and sent to City &Guilds.

You must keep all assessment documentation and material in a file for each candidate
until the results have been agreed by the external verifier and until confirmation of the
result has been received from City & Guilds. Youmust hold all the evidence for a
minimum of six months and candidate records for a minimum of three years.

Afterresultshavebeenconfirmed, copiesofassessmentdocumentationother
than Form Smay be returned to candidates.

The operation of this programme requires the appointment of an external verifier.

The external verifier must countersign the results of the practical
assessments on Form S.

Theexternalverifiershouldalsobeabletoinspectrecordsand candidates’ workto
verify the results before submission.

Health and safety

Allworkmustbe carried outinasafeandefficientmanner,and safety mustbe
inherentinthe candidate’s approach to the practicalassessments.

Centresmustensurethatdueattentionispaidtosafetyandsafe working practices
during all practical assessments.

Itis expectedthattheassessorwillinterveneifacandidateisactinginadangerous
manner, explaining to the candidate thereason for stopping the assessment.

Candidates should not be allowed to continue with the test if acting in an unsafe manner.
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Equal opportunities

We are committed to giving everyone who wants to gain one of our awards an
equal opportunity of achieving it. We support equal opportunities in education,
training and employment, and will take positive action to:

e promotepracticeandproceduresinourcentresthatgiveequal
opportunitiesto everybody, regardless of their culture, sex, ability,
disability, age, ethnic background, nationality, religion, sexual
orientation (sexuality), marital status, employment status or social
class

e work towards removing all practice and procedures that discriminate
unfairly (directly orindirectly)

e widenaccesstoourawardstoinclude people whoareunder-
represented

e settheawardsstandards accordingto equal opportunities best
practice.

We will make sure that our centres use an equal opportunities policy that works
together with ours, and that they maintain an effective appeals procedure.

We will expect centres to tell candidates how to find and use their own equal
opportunities policy and appeals procedure.

Progression routes and recognition

We have a range of related qualifications for onward progression. These include
relevant International Vocational Qualifications listed in the City & Guilds
International Handbook.

Candidates achieving this award at Skills Proficiency Certificate level will be
eligible to apply for assessment in relevant units within 1155 IVQ in Engineering
Skills at Certificate level.

Skills Proficiency awards in Basic Fabrication, Welding and Pipework
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SkillsFoundationCertificate(BasicEngineeringSkills)

Introduction

The aim of this module is to enable the candidate to:

a. carrysafeworkingpracticesandprocedurestoensurethesafety of
themselves, other personneland members of the public

identify metals and compare their properties

use hand tools and sheet metal cutting and folding equipment
use the off hand grinding machine and the fixed drilling machine
selectandusetemporary and permanentmethods ofjoining
materials f carry out oxy-acetylene gas cutting.

®0 0T

Theuseofnational/localregulationsandworkingpracticesmustbeincludedinall
practical competences.

Practical competences

The candidate must be able to do the following:

Health and Safety

1.1

12

13

14

15

16

17

18

19

110

1.11
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Select protective clothing and equipmentuse and return to store.

Carryoutsafeworkingpracticeswhenusingnonportable powered
machinery in accordance with national/local standards.

Carry out manual handling operations.

Carryoutthesafemovementofmaterialsand components, observing
safe workingloads, using mechanical lifting and ancillary equipment.

Identify faults in lifting aids and equipment.
Use and transportladders safely.
Use electrical equipment in accordance with national/local standards.

Carryoutthecorrectproceduretoisolateapersonincontactwitha
simulated live single phase electrical supply.

Carry out resuscitation treatment.

Observesafeworkingpracticestoreducehealthhazardswhenincontact
with toxic materials, liquids, dust or fumes.

Selectcorrectequipmentand carry outbasicfirefightingtechniques
in simulated conditions.
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112 Apply good housekeeping practices atall times.
Practices: clean tidy work areas, removal/disposal of waste products, no
overhanging sharp edges, no unmarked hot objects left on bench,
gangways free from obstructions.

1.13 Participatein emergency procedures.
Procedures: raising alarm, alarm types

1.14 Participate in safe/efficientevacuation.
Evacuation: means of escape, assembly points, emergencies, fire drill,
bomb warning

Materials

115 Comparethemechanical propertiesofmetalsbytwisting, repeated
bending, hammering, rolling of strip, hollowing of a cup, filing.

1.16 1dentify metals by colour, weight, filing and using a magnet.

Hand and Machine Tools
1.17 Select, use, clean and store basic hand tools.

118 Select, use, clean and store drills, reamers, taps and dies.
1.19 Select, use, clean and store stud extractors.

120 Select,use, cleanandstoreportableelectricand pneumatic
powered hand tools.

121 Measurethe wedge angles of tools.

122 Useafixeddrillingmachineto carryoutdrilling, countersinking, counter
boring, spot facing and reaming: investigate the effects of different drill
point angles and unequal lip lengths.

123 Usethe single or double ended off hand grinding machine; grind work to
a prescribed accuracy; sharpen hand tools: centre punch, scriber, flat
chisel, twist drill.

124 Fold sheet metaltoan angle using a sheet metal folding machine.

125 Cutsheetmetaltosize using hand shears and bench shears/guillotine.

Fastening and Joining
126 Select, use, cleanand store personal protective equipment.

127 Select, use, clean and store mechanical fastening devices.
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128 Examinearange of thread types and mechanical fastening devices.
129 Select, use, cleanand store spanners and torque wrenches.

130 Calculate allowances for and form self-secured sheet metal joints.

131 Select, use, cleanand store soft soldering equipmentand consumables.

Soldering: sheet metal lap joints, pipe joints, electrical wiring
terminations

132 Weld simple butt joints using oxy-acetylene welding
equipment (leftward technique only).

133 Weld simple butt joints using manual metal arc welding equipment.

134 Use manual oxy-fuel gas cutting equipmentto cutlow carbon steel.

Underpinning knowledge

Oral questioning should be used to provide evidence of the candidate’s
knowledge of:

Health and Safety

1.1 Human and environmental conditions leading to accidents in the
workplace and the means of controlling them.
Conditions: human causes of accidents (ie carelessness;
improper behaviour and dress, lack of training, supervision and
experience, fatigue, drug taking and drinking), environmental
causes of accidents (ie unguarded or faulty machinery and tools,
inadequate ventilation, untidy, dirty, overcrowded or badly-lit work
places)

12 Protective clothing and equipment suitable for given situations.
Protective clothing and equipment: overalls, footwear, snood/cap,
helmets, aprons, eye and face protection, ear defenders, dust masks,
gloves, special equipment egrespirators

13 Dangerous items of clothing.
Dangerous clothing: ties, long sleeves, torn clothing, and
long hair near moving parts of machinery

14 Protective equipment for non- portable powered machinery.
Protective equipment: machine guards, screens, fences,
warning notices, stop buttons/isolation devices

15 Safeworkingpracticestobeobservedwhen
carryingoutmanual handling operations.
Safepractices: correctposturewhenliftingandcarrying,useof
crowbars, levers androllers

Skills Proficiency awards in Basic Fabrication, Welding and Pipework
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16 Typesandapplications of lifting aids and accessories.
Liftingaids:blockandtackle, pulllifts,rope, wireandchainslings, lifting
clampsand dogs, eyebolts and shackles, jacks, trestles and stands

17 Dangers of using faulty/misusing lifting aids and techniques.
Dangers: knots in slings, damaged slings, loads with sharp corners,
loose and swinging loads, wrapped and greased loads, handling
materialsunder adverse conditions

18 Precautionsto be taken when transporting/using ladders.

19 Dangersassociated with the use of electrical equipment.
Dangers: electric shock, fire, damaged equipment, explosion

1.10 How the humanbody can become part of an electrical circuit.

111 Proceduretobeadoptedwhenapersonisincontactwithalivesingle
phase electrical supply.

1.12 Typesand applications of firefighting equipment.
Firefighting equipment: extinguishers (ie water, powder, foam,
gas, vaporizing liquid), sand/water bucket, fire blanket, water hose

1.13 Purpose of evacuation procedures.
Procedures: fire drills, escape routes, assembly points

Materials

1.14 Basic properties of engineering materials.
Properties: ductility, malleability, strength (ie compression, tension, shear),
elasticity, toughness, brittleness, hardness, electrical and heat conductivity,
machinability
Materials: carbonsteels, castirons, aluminium, copper,brass, austenitic
stainless steel

Hand and Machine Tools

1.15 Basic hand tools and their uses.
Handtools:vices,.les,hammers, chisels, screwdrivers, pliers, wire cutters,
punches, drifts

1.16 Defects in the hand tools mentioned in 1.15and methods ofrectification.

1.17 Effects of pitchand set of hacksaw blade teeth and the point angle of chisels.

1.18 Angles of wedge-shaped cutting tools, their terminology and meaning.
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119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

Drill types and state their applications.

Drill types: parallel shank (ie jobber, long series, stub), morse taper shank,
drills with more than two flutes, special purpose drills (ie countersinking,
counter boring, taper drilling, drills with integral lubricant/cooling feeds)
Working principles ofdrills.

Types of reamers and their applications.

Process of reaming a hole using vertical spindle machines.

Methods of cutting internal and external screw threads.

Methods of removing broken studs and taps.

Operation of sheet metal folding machines.

Operation of bench shears for hand cutting operations.

Lubricating and cooling effects of cutting fluids.

Types of drilling machine, their main construction features and applications.
Tool-holding devices for drilling: the principles of restraint.

Workholding and work holding devices for drilling operations.
Operations which can be carried out on a fixed drilling machine.

Safety precautions specific to drilling operations.

Types of portable, electric and pneumatic powered hand tools.
Single/double ended off hand grinding machine.

Purposes of safety guards.

Safety precautions to be observed when grinding.

Fastening and Joining

137

Types and applications of mechanical fastening devices.

Fastening devices: nuts (ie wing, lock, castle, hexagonal, castellated,
slotted, split, fibre insert), bolts (ie black, turned barrel [fitted], high
strength friction grip, stud), washers (ie .at, taper, spring, serrated, tab,
high strength friction grip), screws (ie cheese, countersunk, slotted,
socket, cross), rivets (ie solid: snap or round, flat: tubular, ‘pop’)
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138 Typesand applications of screw threads.
Screw threads: vee (ie ISO metric, BSW, BSF, BA, BSP, UNF, UNC), modified (ie
acme, buttress, square)

139 Typesandapplications of spanners and torque wrenches.
Spanners and torque wrenches: spanners (ie open jawed, ring, socket, box,
strap, splined, adjustable), torque wrenches (ie breakback, dial reading, torque
setting)

140 Riveted and boltedjoints.
Joints: lap, single and double cover plate butt joints

141 Defectsinriveted and bolted joints.
Defects: bolted (ie lack of .at or taper washer, incorrect bolt/thread length,
hole diameter too large), riveted (ie rivet length short or excessive, sheets not
close together, rivet head off centre)

142 Selfsecured sheet metal joints and their applications.
Sheet metal joints: grooved, knocked up, pittsburgh lock

143 Equipmentand consumables used for soft soldering.
Soft soldering: surface cleaning materials, soldering irons (ie electric, gas),
flux (ie active, passive), solders

144 Basic principles of soft soldering sheet metal and wire joints.
Principles: joint types, joint structure, capillary action, process,
applications, safety precautions

145 Equipmentand consumables used for brazing.
Equipment for brazing: surface cleaning materials, blowpipe/torch,
fluxes, spelter filler metal

146 Basic principles of brazing.
Principles of brazing: joint types, joint structure, capillary action,
process, applications, safety precautions and equipment

147 Equipmentand consumables used for oxy-fuel gas welding.
Equipment for oxy-fuel welding: cylinders (ie oxygen, acetylene), torch,
regulators, hose, fillerwire

148 Basic principles of oxy-fuel gas welding.

Principles of oxy-fuel welding: jointtypes (ie butt, corner, filletandlap),
process, applications, safety precautions and equipment

149 Flame settings; oxidising, carburising, neutral.
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150 Equipment and consumables used for manual metal arc welding.
Equipment for metal arc welding: regulator, transformer/rectifier, cables,
electrode holder

151 Basicprinciples of manual metal arc welding.
Principles of metal arc welding: jointtypes (ie butt, corner, filletandlap),
process, applications, safety precautions and equipment

152 Manual oxy-fuel gas cutting equipment.
Equipment for oxy-fuel cutting: cylinders, regulators, hoses, cutting
torches, safety precautions and equipment

153 Gasesused for manual oxy-fuel gas cutting.

Skills Proficiency awards in Basic Fabrication, Welding and Pipework

25



This page is intentionally blank



Skills Proficiency Certificate (Basic Fabrication,
Welding and Pipework)

Introduction

The aim of this module is to enable the candidate to:

a. maintain safe working conditions

b. markout, cuttosize, hole,bendandassemble, plate,
sections of tube

c. develop patterns

d. liftand move loads, use scaffold platforms
and ladders

e. join metal by soldering and welding

f. cutmetal by the oxy-fuel gas process

g. carryouttheinspection and testing of welds
and identify possible causes of defects h
produce pipelines and pipebranches

h. construct curves of intersection and surface
developments

i. extractdetails from drawings and prepare
working sketches.

Theuseofnational/localregulationsandworking practicesmustbeincludedinall
practical competences.

Practical competences

The candidate must be able to do the following:

Health and Safety
21 Select, use, cleanand store personal safety equipment.

22 Carryoutsafeworkingpracticestopreventhazardsandtoensurethe safety
of working personneland members of the public.

23 Useand store materialsin a safe manner.

24 Apply good housekeeping practices at all times.
Practices: eg clean tidy work areas, removal/disposal of waste products, no
overhanging sharp edges, no unmarked hot objects left on bench, gangways
free from obstruction

Fabrication

25 Usemeasuringandmarkingoutequipmentappropriatetofabrication,
welding and pipework.
Equipment:scriber, straightedge, chalkand chalkline, dividers, trammels,
engineersandflatsquares,hammers, punches, tapes, flangeand web gauges,
backmark gauges

26 Markout
a squares, rectangles; checking cross corners for
accuracy b circles, arcs
c shapes, tangents
d pipes, flanges
e simple structural details including back marks, cross centres, edge distances.

27 Produce and use templates.
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28 Setoutcamber diagrams: parabolic curves.
29 Cutsheetmetaland platetoshape and size usingthe guillotine and nibbler.
210 Cuttubeand sectional material to length using a power saw.
211 Produceholes by drilling and punching.
212 Bendsimple shapes on apress brake.
213 Foldsimple shapes on sheet metal folding machines.
214 Stiffen sheet metal and plate.
215 Rollacylinder.
216 Assemblecomponents:producealevel
bench

a. welded work
b. simple bolted structural work.

217 Developpatternsbetweenparallelplanes, cutoutandformto
shape
a. conic frustum
b. square to round transformer.

218 Liftand move materials by hand and with the use of lifting
and handling equipment
Equipment: turn over dogs, rollers, crowbar, jacks.

219 Usescaffold platforms less than 2m high and use and transport ladders.

Welding
220 Hardsolderalap jointbetween two pieces of sheet metal/copper pipe.

221 Braze weld two pieces of castiron.
222 Assemble oxy-fuel gas welding equipment and check for leaks.
223 Produceoxy-fuelgasweldedjointsinlow carbonsteel,using
the leftward technique
a. butt welds

b. open outside corners.
Material: 3mm thick, and at least 150mm long welded in the flat position.

224 Investigatetheeffectsofoxy-fuelgasweldingwith oxidising, neutral
and reducing flames.
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225 Close down oxy-fuel gas equipment
a. blowpipevalvesturned offincorrect
b. sequence cylinder/supply valvesclosed
C. pressure regulators
d. relieved hoses purged.

226 Assemble oxy-fuel gas cutting equipment and check for leaks.

227 Oxy-fuelgascutlow carbonsteelupto25mmthick withandwithout
guides
a. straightlines
b. curves and circles
c. bevels

d. pipes.
228 Setup manual metalarc welding equipment.

229 Produce manual metal arc welded joints in low carbon
steel
a. flatposition (i) open outside corner (ii) butt weld
b. horizontal vertical position (i) fillet weld (ii) lap weld
Material: up to 10mm maximum thickness, at least 150mm long.

230 Electricallyisolatetheweldingsetfromthemains: cablesandother
accessories stored safely and correctly.

231 Carryoutinspectionandtesting of welds
using
a. visualinspection
b. penetrantink
C. magnetic crack
detection nick break
test
d. bendtests
e. macro etching.

232 Investigatetheeffectsonweld quality duetochangesin

a. current

b. voltage

c. speed oftravel

d. height of electrode

e. angle of electrode.
Pipework

233 Hotand coldbend smallbore thin walled pipes.

234 Thread pipe ends using hand and power tools.

235 Fabricate pipeline sections and pressure test; screwed, welded, bolted.
236 Fabricate a pipe branch.

237 Fabricate a cut and shut 90° bend.
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238 Carryoutparallellinedevelopmenttechniquesofrightandoblique
angled branches

a. cylinders of equal and unequal diameters on and off centre, true
shape of hole in main.

b. cylindricalbranchesonthecornersofrectangularductingon centre;
true shape of hole in main.

c. right cylindrical segmental bends

d. right cylinder on right segmental bend on centre.

239 Carryoutradiallinedevelopmenttechniques
a. right cone cutobliquely
b. right pyramid cut obliquely
c. obligue cone cut square and obliquely.

240 Producecurvesofintersectionusingtheprinciple ofthecommon
central sphere
a. pipe connections
b. elbows formed by right cylinders and right cones.

241 Produce curves of intersection using the principles of projection.

242 Producecurvesofintersectionusingthe principlesofcutting planes confined
to examples of simple form only
a. circular section planes
b. square section planes.

243 Carry out triangulation development techniques
a. rightandoblique cones of longtaper
b. squareorrectangle-to-circletransformersbetween
parallelplanes
C. squareandrectangulartaperedhoppersbetweenparallel
planes
d. onand off centre.

244 |dentify weld symbols and their application.

245 Identifypipe contentsfromcolourcoding
a. water:drinking, firefighting, untreated
b. compressed air,steam
c. natural gas
d. oil (basic colour
only)
e. acids, alkaline.

246 Produce sketches of simple fabrications and pipework.
247 Extract details from general arrangement drawings of fabricated work.
248 Interpret pipe arrangement drawings
a. orthographic, simple
isometric

b. sketch pipe details
C. prepare materials list.
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Knowledge requirements
Oral questioning should be used to provide evidence of the candidate’s knowledge
of:

Health and Safety

21 Personal safety measures for fabrication, welding and pipework tasks.
Safety measures: use of compressed gas equipment (storage, siting,
transportation, handling, explosive risks), dangers of working in confined
spaces, dangers of working with acid fluxes, electrical hazards, checking
and
inspecting leads and cables, fire prevention, methods of dealing with
chemical and electrical fires, fumes, use of protective clothing and
equipment, personal hygiene after handling fluxes and solders

22 Principles ofworkshop layout.
Layout: non-slip flooring, cleanliness, ventilation, provision of adequate
gangways, safe movement of materials, exits

Fabrication

23 Principles of cutting action and applications of the methods of cutting by
shear. Cutting: powered (ie guillotine, plate shears, rotary shears, bevelled
cutting wheels, punches and dies, cropper, nibbler), manual/portable (ie
bench shears, portable hand nibblers, hand shears and snips, portable hand
bevellers), safety precautions to be observedin use

24 Advantages and limitations of cutting by shear.
Advantages and limitations: shearing is the fastest method of cutting,
restricted to metal thickness, prone to edge deformation, prone to cracking
along the cutting line

25 Principles and cutting action of chip forming machines and
applications. Cutting: saws (ie power operated, circular, hacksaw,
band saw), edge planing/milling, end milling, safety precautions to be
observed inuse

26 Reasonsformachiningthe ends of work such as beams and stanchions.

27 Principles of forming action, uses and special advantages of forming
equipment. Forming equipment: folding, edging, flanging, wiring,
swaging, universal forming machines

28 Useof bendingrolls.
Bending rolls: pinch, pyramid (ie presetting, setting square in the rolls,
applicationofpressure,allowanceforspringback), conicalandhelicalrolling
(ie aids used), safety precautions to be observed

29 Use ofthe pressbrake and folding machines.
Uses: production of complex shapes such as transition pieces, guides and
stops for batch work, planning of folding/bending sequence, safety
precautions to be observed, rated capacity
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210 Factorstobe considered when forming and their effects.
Factors and effects: springback, pinching, material grain direction,
bend radius, material thickness, width of die opening

211 Calculating the allowances for metal thickness applied to rolling and
bending sheet metal andplate.

212 Calculating material allowance for sheet metal safe edges.
Safe edge calculation: single edge, double edge, wired

213 Methods of stiffening sheet metal and thin plate.
214 Sequence of operations for ease of construction.
215 Methods used for economic use of materials.

216 Location ofjoints.
Joint location: ease of fabrication, reduction of welding distortion

217 Methods of marking out pipework, sheet metal, plate and structural sections.
Marking out: directly, from templates

218 Structural steel forms of supply.
Identify:rolledsteelsections (ieanglebar,teebar,rolledsteelchannel, rolled
steeljoist, universalbeam, universal column), structuralhollow sections (ie
rectangular hollow section, circular hollow section)

219 Meaningoftheterms:backmark, cross centres, edgedistanceand
pitch of holes.

220 Method of setting out cambers in girders and roof trusses: parabolic
form; reasons for producing a camber in steelwork.

221 ldentify template materials and their applications.
Template materials: template paper and card, plastic, plywood and wood
lath, sheet metal and steel plate

222 Methods of producing a level bench.
Methods: spirit level with straight edge or steel wire, water level, tilting
level, laser level

223 Sequenceofassemblyand methods ofsettinguptoavoidtwistand
buckling: use of stays and other means of maintaining shape.
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224

225

Safety requirements in relation to lifting and handling equipment.
Safety requirements: static, mobile and overhead cranes, shear legs,
pulley systems, slings, jacks, crowbars, single purchase winch, shifting
skates, mobile ramps

Precautionstobeobservedwhenusingscaffold platformslessthan2m
high andinthe use and transportation of ladders.

Welding

226

227

228

229

230

231

232

233
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Basic principles of hard soldering and braze welding.
Principles: joint types and materials joined, solders, fluxes, heating
equipment, applications, safety precautions

Methodsusedtoprotecttheweldpoolfromatmospheric
contamination during welding.
Protection: oxy — fuel gas, manual metal arc

Oxy —fuel gas welding and ancillary equipment.

Equipment: blow pipes, cylinders, filler metals and fluxes, pressure gauges,
regulators, gas economiser, hose, connectors, protectors, safety devices,
thread identification; hose, pipeline and cylinder colours, manifold system

Oxy —fuel gas welding process.

Process: setting up the equipment, leak testing, oxy-fuel gas mixing, flame
adjustment (including oxidising, neutral and carburising flames), melting
parent and filler metals, fusion and solidification, shutting down procedure

Oxy—fuel gas cutting process.

Process:exothermicreaction (iemetalscut, limitations), lighting, adjusting
andextinguishingtheflame, factorsinfluencingthe quality of cut,
applications, freehand cutting (ie cuttingfrom an edge of plate, inside from
theedge, sections, roundbar), guided hand cutting (iebevel cutting, circle
cuttingguides, spade or wheel guides)

Oxy-fuel gas cutting and ancillary equipment.

Equipment:blowpipes (egarrangementsofthe mixing of oxygenand fuel
gas), construction and application of typical cutting nozzles, hoses (eg
connections, safety devices, identification), pressure gaugesandregulators,
gases(egacetylene,propane, hydrogen,oxygen)flametemperature,
relative cutting speed, operating costs, cylinder identification

Potentialsafety hazardsassociated with oxyfuel gas weldingand cutting
and precautions which should be taken.

Manual metal arc welding power sources.
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234 Manualmetal arc welding equipmentandreasons for use.
Equipment and uses: welding lead and electrode holder, welding return cable
and clamp, welding earth, isolator switches, electrodes (ie types, functions of
flux coating, storage), head screens, chipping hammer, wire brush

235 Manual metal arc welding process.

236 Oxy-fuel gasand manual metal arcjoint types.

237 Causes and control of distortion.

238 Methods of inspecting and testing welds.

239 Weld defects and state possible causes.

240 Potentialsafetyhazardsassociated withmanualmetalarcwelding
and precautions which should be taken.

241 Weld features.
242 Solidification of a weld pool and identify the resulting microstructure.

Pipework

243 Applications of fastening devices used in fabrication.
Fastening devices: bolts (ie black, fitted [turned barrel], high strength friction
grip, torshearloadindicating, advantages, tightening sequences), washers
(ie flat, taper, load indicating, reasons for use)

244 Common pipe materials and applications and reasons for use.
Materials: plastic, steel, low alloy steel, non ferrous metal.

245 Advantages and limitations of protective coatings for pipes.
Advantages and limitations: dipped, sprayed, painted, wrapped,
linings, bituminous coatings, cathodic protection (ie sacrificial and
impressed current)

246 Pipelinesand pipework systems and components.
Systems and components: heating and hot water services, water treatment
systems, steam services, gas and air services, petroleum products,
chemicals, slurries andsolids

247 Methods of threading pipe ends and the equipment required.

248 Use of compression and capillary fittings.
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249

250

251

252

253

254

255

Mechanical pipe connections and their applications.

Pipe connections: screwed joint types, pipe thread types, parallel and taper
threads, pipe preparation, use of screwed fittings, flanged joints (ie the use
of screwed-on and weld-on flanges), gaskets (ie types and materials)

Componentsofpipeworksystemsandapplications: valves, pumps,
traps, bellows and expansion bends.

Welded pipe connections, methods of welding.

Connections: applications, edge preparation and tacking procedures, use of
weldable fittings: elbows, bends, tee pieces, techniques for butt welds in
steel pipes up to 90mm nominal bore

Inspection and testing of pipework.

Inspection and testing: dimensional checking (ie ovality, buckles, sand
adhesion, flange squareness, hole positions [on and off centre], quality of
pipe), hydraulic testing

Pipebendingmethods,toolsandequipment.

Methods and tools: cold bending springs, use of formers, mandrels, gripback
plates, clamps and wiper dies (ie compression bending with and without filling,
draw bending), hot bending, use of low metal temperature fillers; methods of
cooling, effect of inadequate filling (ie low melting point alloys, resin, pitch, sand)

Reasons for preheating and post heating pipe.
Pre- and post-heating: temperature ranges for different metals, holding
period and cooling rates, stress relieving: methods used

Types of support for fabricated pipework.
Support: u-bolts, hangars, rollers, anchors, girder/beam clamps, guides
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Candidate assessment record sheets

Instructions

Onecompletesetofcompetenceachievementrecordsmustbeprovidedfor
each candidatebeingassessed. The following section contains competence
achievementrecordsforboththe SkillsFoundation Certificate and the Skills
Proficiency Certificateprogrammes.

The assessor should confirm achievement of each requirement with a tick in the
appropriateboxandnotethedate ofachievement. The candidate shouldalsoinitial
anddateeachrequirementto confirmthe successfulcompletionofthe
assessment.

Unsuccessfulattemptsshould notberecorded onthese sheets but
recorded separately.

Uponcompletionofallrequirementsfortheawardthecompetenceassessment

recordmustbe dated and signed by the candidate, assessorand external verifier
beforeresults can be submitted and certification requested.
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Skills Foundation Certificate in Basic Engineering Skills

Competence achievement record (3528-08-008)

Candidate name (please print)

Practical competences

Standard achieved

Health and Safety

V)

Date

Assessor
initial

Date

Candidate
initial

1.1

Select protective clothing and
equipment use and return to
store.

Carry out safe working practices
when using non portable powered
machinery in accordance with
national/local standards.

Carry out manual handling
operations.

Carry out the safe movement
of materials and components,
observing safe working loads,
using mechanical lifting and
ancillary equipment.

Identify faults in lifting aids
and equipment.

Use and transport ladders safely.

Use electrical equipment in
accordance with national/local
standards.

Carry out the correct procedure
toisolate a person in contact with
a simulated live single phase
electrical supply.

Carry out resuscitation treatment.

Observe safe working practices to
reduce health hazards when in
contact with toxic materials,
liquids, dust or fumes.

Select correct equipment and
carry out basic firefighting
techniques in simulated
conditions.

Apply good housekeeping
practices at all times.

Participate in emergency
procedures.

38
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1.14 Participate in safe/efficient
evacuation.

Materials (V)

1.15  Compare the mechanical
properties of metals by twisting,
repeated bending, hammering,
rolling of strip, hollowing of a cup,
filing.

1.16 Identify metals by colour,
weight, filing and using a
magnet.

Hand and Machine Tools (V)

1.17 Select,use, cleanandstore
basic handtools.

1.18 Select,use,cleanandstore
drills, reamers, taps and dies.

1.19 Select,use,cleanand
store stud extractors.

1.20 Select, use, clean and store
portable electricand
pneumatic powered hand
tools.

121 Measure the wedge angles of tools.

1.22  Useafixed drilling machine to
carry out drilling, countersinking,
counter boring, spot facing and
reaming: investigate the effects of
different drill point angles and
unequal liplengths.

1.23  Use the single or double ended
off hand grinding machine; grind
work to a prescribed accuracy;
sharpen hand tools: centre
punch, scriber, flat chisel, twist
drill.

1.24  Foldsheet metalto an angle using
a sheetmetalfolding machine.

1.25  Cutsheet metal to size using
hand shears and bench
shears/guillotine.
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Fastening and Joining (V)

1.26 Select, use, clean and store
personal protective
equipment.

1.27  Select, use, clean and store
mechanical fastening
devices.

1.28  Examine a range of thread types
and mechanical fastening
devices.

1.29  Select, use, clean and store
spannersandtorque
wrenches.

130 Calculate allowances for and
form self secured sheet metal
joints.

131 Select,use,cleanand
store soft soldering
equipment and
consumables.

132 Weldsimple buttjoints using
oxy- acetylene welding
equipment (leftward technique
only).

133 Weldsimplebuttjoints using
manual metalarc welding
equipment.

1.34  Use manual oxy-fuel gas cutting
equipment to cut low carbon
steel.

Context:
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Comments:

This is to confirm that the candidate has successfully completed the required tasks:

Candidate name (please print) and signature

Assessor name (please print) and signature

Verifier name (please print) and signature

Completion date
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Skills Proficiency Certificate in Basic Fabrication,
Welding and Pipework
Competence achievement record (3529-11-011)

Candidate name (please print)

Practical competences

Standard achieved

Health and Safety

V)

Date

Assessor
initial

Date

Candidate
initial

2.1

Select, use, cleanand
store personal safety
equipment.

2.2

Carryoutsafeworkingpractices

to preventhazardsandtoensure
the safety of working personnel
and members of the public.

23

Useandstore materialsin
a safe manner.

2.4

Apply good
housekeeping practices
atalltimes.

Fabrication

V)

25

Use measuring and marking out
equipment appropriate to
fabrication, welding and
pipework.

2.6

Mark out

a. squares, rectangles;
checking cross corners
for accuracy

b. circles, arcs

c. shapes,
tangents

d. pipes, flanges

e. simple structural details
includingbackmarks,
cross centres, edge
distances.

2.7

Produce and use templates.

2.8

Setoutcamber
diagrams: parabolic
curves.

29

Cutsheetmetal and plate to
shape and size using the
guillotine and nibbler.

210

Cuttube and sectional material
to length using a power saw.

42

Skills Proficiency awards in Basic Fabrication, Welding and Pipework




2.1

Produceholesbydrilling
and punching.

2.12

Bend simple shapeson a press
brake.

213

Fold simple shapes on sheet
metal folding machines.

214

Stiffen sheet metal and plate.

215

Roll a cylinder.

2.16

Assemble components: produce
a levelbench

a. welded work

b. simple bolted structural
work.

217

Develop patterns between
parallel planes, cutoutand form
toshape

a. conic frustum

b. square to round transformer.

218

Lift and move materials by
hand and with the use of lifting
and handling equipment.

2.19

Usescaffold platformsless
than 2m high in accordance
with national/local standards
and use and transportladders.

Welding

V)

2.20

Hard solder alap joint between
two pieces of sheet metal/copper

pipe.

2.21

Braze weld two pieces of castiron.

2.22

Assemble oxy-fuel gas
welding equipment and check
for leaks.

2.23

Produce oxy-fuel gas welded
joints in low carbon steel, using
the leftward technique

a. butt welds

b. open outside corners.

2.24

Investigate the effects of oxy-fuel
gas welding with oxidising,
neutral and reducingflames.
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2.25 Close down oxy-fuel
gas equipment
a. blow pipe valves
turned off in correct

sequence.

b. cylinder/supply valves
closed

C. pressureregulators
relieved

d. hoses purged.

2.26  Assemble oxy-fuel gas cutting
equipment and check for
leaks.

2.27  Oxy-fuel gas cut low carbon steel
up to 25mm thick with and
without guides

a. straightlines

b. curvesand
circles
bevels

C. pipes.

2.28 Setupmanualmetalarc
welding equipment.

2.29 Producemanualmetalarc
welded jointsin low carbon steel

a. flatposition (i) open
outside corner (ii) butt
weld

b. horizontal vertical
position (i) fillet weld
(i) lap weld.

2.30 Electricallyisolatethewelding
set fromthemains: cablesand
other accessories stored safely
and correctly.

2.31 Carryoutinspectionandtesting
of welds using
a visual inspection
b penetrant ink
¢ magnetic crack
detection d nick break
test
e bendtests
f macro etching.

2.32 Investigatetheeffectsonweld
quality due to changesin

current

voltage

speed of travel

height of electrode

angle of electrode.

oo T
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Pipework v)

2.33 Hotandcoldbendsmallbore
thin walled pipes.

2.34 Threadpipeendsusinghand
and power tools.

2.35 Fabricate pipeline sections
and pressuretest;screwed,
welded, bolted.

2.36 Fabricate apipebranch.

2.37 Fabricateacutandshut90°bend.

2.38 Carry out parallel line
developmenttechniquesof
right and oblique angled
branches
a. cylinders of equal and

unequal diameters on and off
centre, true shape of hole in
main.

b. cylindrical branches on the
corners of rectangular ducting
on centre; true shape of hole in
main.

c. right cylindrical
segmental bends

d. right cylinder on right
segmental bend on
centre.

2.39 Carryoutradialline
development techniques
a. right cone cut obliquely
b. right pyramid cut
obliquely
c. oblique cone cut square
and obliquely.

2.40  Produce curves of

intersection usingtheprinciple

ofthecommon central sphere

a. pipe connections

b. elbows formed by right
cylinders and right cones.

2.41  Produce curves of intersection
usingtheprinciples of
projection.

2.42  Producecurves of
intersection using the
principles of cutting planes
confinedtoexamples of
simple formonly
a. circular section planes
b. square section planes.
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2.43  Carry out triangulation

development

techniques

a. right and oblique cones
of long taper

b. square or rectangle-to-circle
transformers between
parallel planes

C. square and rectangular
tapered hoppers between
parallel planes

d. onand off centre.

2.44 Identifyweldsymbolsand
their application.

2.45 Identify pipe contents

from colour coding

a. water: drinking, firefighting,
untreated

b. compressed air, steam
natural gas

c. oil (basic colour only)
acids, alkaline.

2.46 Producesketchesof
simple fabricationsand
pipework.

2.47 Extractdetailsfrom
general arrangement
drawings of fabricated
work.

2.48 Interpretpipe
arrangement drawings
a. orthographic, simple
isometric
b. sketch pipe details
C. prepare materials list.

Context:
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Comments:

This is to confirm that the candidate has successfully completed the required tasks:

Candidate name (please print) and signature

Assessor name (please print) and signature

Verifier name (please print) and signature

Completion date
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Guide to the assessment of practical skills

Theperformanceoutcomesinthecompetencechecklistareoftenstatedas
activities performed to a particular standard, that can be observed by the
assessor. The outcomes may also require assessment of practical skills through
appraisal of products,objectsmadebythecandidateinthe courseoftheactivity
beingassessed.

Thechecklistensuresthateveryoneinvolvedinobservation of practical
performance the Skills Proficiency award is working to the same checklistand
standards.

Assessor skills

Wedonotrequireassessorstohave aformalqualificationinassessment,
although we do ask centres to confirm that all staff involved in teaching
programmes are appropriately qualified,aspartofthecentreapproval process.
Wereservetheright to checkthis,and we moderate the quality ofassessor
performancethrough the external verifier.

Observationofperformancerequirespersonalskillsandjudgmentskillstomake
assessmentdecisions based on the evidence and criteria available.

Personalskillsarerelatedtotheassessor'sbehaviourtowards candidatesduringthe
observation. Althoughassessorsneedtobeobjective, they mustalsobe supportive.

Assessors with good personal skills will:

v/ Plan arealistic environment —normal workplace, normal workshop activity

v/ Befriendly towards the candidate, and using first name

v/ Checkthatthe candidate understands everything andis not nervous

v/ Beattentive

v/ Notstandso closetothe candidate thatthe candidateis distracted ormade
to feelnervous

v/ Offer words of encouragement—provided these do not distract

v/ Ask questions that offer encouragement

v/ Endthe observation with a final word of encouragement.

Assessors with poor personal skills:

X Dress inappropriately (for example wearing unusually formal clothes)

X Use threatening expressions, eg ‘I hope you understand this, because it’s too
late if you don’t!’

X Be inattentive, not watching, talking to people not involved in the assessment

X Stand very close to the candidate so that candidate feels nervous

X Show disapproval, eg by shaking the head

X End the assessment with an expression of disapproval

During the assessment, the assessor should focus on one activity at a time. The
candidate may be performing activities in a sequential order. The assessor must
watchforeachactivityasithappens,insequence,andmakeajudgmentquickly and
decisively,inordertobepreparedtomovetothenextobservableactivity. If
assessing one candidate atatime, the assessor canfollowthe activitiesina
sequence.
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Candidates may also be assessed in groups, although we suggest not more that 10 -
15.Theassessorwillneed tomove from candidate to candidateto collectevidence
forallthe outcomesbeing observed. Morethan one assessor may berequired.

The assessor should consider:
e Has the candidate normally performed this task successfully up to the
time of the assessment?
e |sitlikely thatthe candidate will continue to perform this task to the
standard required in thefuture?

Iftheanswertothese questionsis ‘yes’,thentheassessorshould be confidentabout
recording successfulachievement.

Preparing assessment plans

Unplanned assessment of practical skills is ineffective and wastes time.

Inbestpractice, theassessmentprocessisanatural partofthelearning
programme, is cost-effective and fair, and is held in respect by allinvolved.

Thefirststageistobe clearaboutwhathastobeassessed. Whatisthe
candidate being asked to do, show, know, produce —to what standard and
under what conditions? Thisinformation canalsocomefromlessonplans. A
goodlessonplan willhave specificachievements asthe outcome ofthelesson
orseries oflessons.

The meaning of the outcome must be understood and agreed as part of the
planning process. Some outcomes are intentionally written to allow for local
interpretation according to particular circumstances. The training programme
should provide opportunities to discuss all the possible interpretations and to
consider why different companies have different policies and why practices can
vary from country to country. It will also focus on what is most appropriate for the
particular situation in which the candidates are working.

Theassessmentplanmustinvolvetheselection ofassessmentmethods that
are validandreliable, cost-effective, achievableinterms oftimeandresources
and which cover the competences to be assessed.

City & Guildshas apolicy thatall ofitsassessments should be fairand accessible. The
practicalassessmentsarenotatestofEnglish, orindeed any otherlanguage, unless
knowledge anduse of specificterminologyis anessential partofthejobin question.
The assessor must explain any instructions or performance objectives that a
candidate does not understand before the assessment takes place.
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The following tips may be useful in making an assessment plan:
e Makeplans clearly legible with good handwriting or typed

Write plansin clear language which avoids jargon

Order stageslogically

Identify the aim of assessment

Identify suitable venue for assessment to take place

List resources to be used

Explain the aim of assessment to candidate and how information

gained by the assessment will beused

e Establish candidate’s currentand prior achievements and preferred
learning style

e Selectassessment methods best suited for the learning objectives

e Selectassessment methods which cause minimum disruption and are cost
effective

e Selectassessmentmethodswhichtakeaccountofanyspecialfactors

e Selectassessmentmethodswhichoccurduringnormalworkactivities

e Completetheassessmentplanandstate where records are stored

Theexternalverifierwillwanttoknow whatplanwasusedtoarriveatthe practical
assessmentresults.

Please refer to section 9.6 in ‘Delivering International Qualifications —
Centre Guide’ for a sample assessment plan (Form 7).

Conducting practical assessments by observation

Assessmentby observation of performancetakes place whilstthe activity
isbeing done. This method of assessment, especially in the workplace,
is popular with candidates and employersbecause thereisahigh degree
ofrealismanditisagood indicator of the ability to perform particular
tasks.

Beforetheassessmenttakesplace,itisessentialtobriefthe candidates.
Thiscan bedoneasagroup, orindividually. Observing performanceisnot
intendedtobean examination, or cause candidates undue stress. It
should never be a surprise, unannounced activity.

The briefing should:

e describe whatthe assessor plans to do

e show candidatesthe performance outcomestobe assessed

e explain what candidates will be asked to do in order to demonstrate the
skills

e clarify what will be looked for in the demonstration of skill

e confirmwhenthe assessment willtake place, where and how long it will
last

e explain what will happen to information collected during the assessment

e provideopportunitiesforcandidatestoaskquestions
onanyaspectof the assessment.

Eachcandidateneedstoknowwhatwillhappenifthedecisionis ‘notyet
achieved thestandardrequired’. Candidatesshouldbeabletoattempt
theactivityagain, after the assessor has explained what evidence is still
needed.
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Appraisal of products

Whereobservationofperformanceisnotused, ourpolicyistoincludeappraisal of
products as ameans of assessing practical skills.

Example:

Practical competences

The candidate must be able to do the following:

1.3 Assemble and finish components to form basic products

This method of assessment is sometimes used because a practical task brings
together the mental, physical and social skills needed to carry out the planning,
undertaking and checking of a specified task. Inthis case the productrequiredis a
productmade up of components. Aproduct could alsobeaplan, adesign, ora
piece of processedinformation.

Heretheinstructorusesthecompetence checklisttoplanasetofactivitiesthatwill
allowthecandidatetodemonstratecompetenceintherequiredpracticalskills.
Often thiswillinvolve using equipmentinaworkshop. It may involve working
outside.

Workshopactivities are particularly usefulinthe early stages of assessing practical
skills and can be used in combination with work placement. Toreduce the risk
of candidates making mistakesthathavearealvalue, workshop activitiescanbe
usedto practicehighlytechnicalskillsuntilboththetrainerandthe candidateare
confident thatthetaskcanbe performed safely and competently inareal work
situation.

Workshop practice,combinedwithworkexperience,isalsousefulwherethereisa
highelementofriskorwheretherelationship between customerand customer
satisfaction isimmediate and critical.

Although it can contribute to the demonstration of practical skills and has its
advantages in certain situations, to rely on workshop activities alone for the
assessment of practical skills has several disadvantages. It does not give the
candidate the opportunity to experience a work environment and therefore it is only
possible to infer that if the candidate were in a workplace, then probably the
candidate would perform the task competently based on successful
performance under observed conditions in the workshop, or while carrying out
practical tasks.

Supplementary questions

An additional technique for supporting formative assessment is to use
supplementary questions. Theinstructormayobserveacandidateperforming
correctly,butwanttoknow whetherthe candidateis likelytoalwaysperformin
such away. Supplementary questions canbeusedtoprobespecificareas ofa
candidate’s knowledge, about which there may be some doubt, or where the
possession of knowledge iscritical.
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Theyareaskedasanaturalpartofanactivity—askingaboutwhattheinstructoris
seeing—sothey areless likely to intimidate the candidate.

However, ontheir own, supplementary questions are not sufficient
evidence for confirmingthata candidate has the practical skills to
carry out tasks to the standard required.

Supplementary questions must be relevant to the task, and must have been
coveredinthetraining. Itisunfairtoaskaboutthingsthathave notbeentaught. A
variety of supplementary questions may be used and different questions can be
usedwithdifferentcandidates, althoughquestionsshouldbesimilarin
construction and degree of dificulty.

Supplementary questions shouldbeplannedtoensuretheyare relevantandfair.
Openquestionsshouldbeused, whichrequirethe candidatetosupplythe
answer. Closed questions, whichrequire only ‘Yes’ or ‘No’ answers, should be
avoided.

Oral questioning

By askingevery candidate the same set of questions, requiring aspoken
response, theassessorobtainsevidence ofunderpinningknowledge to support
assessment of each candidate’s practical skills. By using the same set of
questions for each candidatethe same demandis made of each candidate. This
isimportantifmore than one personisinvolved inthetraining and assessment
of candidates.

Thesetof questionsaskedto every candidateisuseful evidenceto give to the
externalverifiertosupportthecompleted competence checklists. The external
verifiermayusethesamequestionstorandomly checkcandidates’ knowledge.

Itisimportant not to confuse oral questioning that requires candidates to
give answers to specific questions, from observation of performance that
involves speaking.

In oral questioning the assessor is looking for the ability of the person to give
the requiredknowledge, using speech. The ability to speak well (clearly, varied
pitchand pace, wellconstructed sentences) should notbe the purpose of the
assessment. If candidates struggle to speak well, assessors should consider
alternative, more appropriate assessmentmethods.

Distractions and disruptions

Internal distractions come from the candidate. The most likely candidate
distractionsaresuddenlossofconfidence, eitherimmediatelybefore orduring
the observationandresistancetoassessment—wherethe candidateargues
againstor actually refuses to carry out the task.
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The assessor must be alert to candidate signals and respond appropriately. If the
taskcanbe completed, the candidate should be encouragetodoso, butifnecessary
the candidate may take a break to regain their composure, and re-start the
observation. Theassessormustexplainthatthe reason forthe breakistoallow the
candidatetodemonstrate best performance, and thatitisnotasignal of failure.

Resistancetoassessmentismoreserious. The candidate mayresistforanumber
of reasons, ranging from nerves (encouragement should be offered), to not
understandingwhatisrequired ornotbeingabletoperformthetasks (theyshould
be explained again, and review the learning programme to identify gaps).

Resistance may occurbecausethe candidate doesnothave confidenceinthe
assessor’s ability to make afairjudgment. This may be because the assessor:
e hasnotbriefed the candidate properly
e isuntrainedand/or doesnotdemonstrate an understanding of the process
e hasconsistentlycriticisedthe candidate’sperformanceandhasnot
offered constructive training and support.

External distractions during an observation of performance should be minimised
during the planning process. The assessor must minimise disturbance to the
candidate. If it is necessary to interrupt an assessment in order to deal with a
disruption, the assessor should reassure the candidate first and explain what is
happening, stoptheassessmentand thendeal withthe problem. Whenresuming
the assessment, the candidate should be reassured once more. In an extreme
situation,theassessorshouldagree withthe candidatearrangementsfor
repeating orrescheduling the assessment.

Giving feedback onperformance

Feedbackonthedemonstrationofpracticalskillsisessentialtoexplaintothe
candidate how the result has been decided.

Feedbackshouldalwaysbeaonetoone conversationbetweenthe candidateand
theassessor. Theassessor should have acompletedrecord sheetavailable to
show to thecandidate.

The approach to feedback should be open and constructive and avoid
unfriendliness or intimidation. The purpose of assessment is to find out what a
person can do; it should not be a means to find fault or catch the candidate out
through unexpected tasks and deliberately difficult questions.

A goodway ofbeginning feedbackwouldbeto start by saying ‘welldone’ and
then asking for the candidate’s evaluation on their own performance. This
approachimmediatelyinvolvesthe candidateinthefeedbackprocess,
showing value andrespect.
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The assessor should explain those activities or products completed well, and
congratulatethe candidate onwhathasbeenachieved. Atthisstageitisalso
useful to explainwhyitwasachieved. By maintaining a positive approach
throughout, a good relationship should have been developed with the
candidate, and the candidateis preparedtoacceptany feedbackon
performance as fairand valid.

Givingfeedbackonunsuccessfulperformanceisalwaysmoredifficult, but
equally important.

Atnotimeshouldthe assessorfeelunderpressuretosay thatsomething has
been successfully achieved when it has not.

Theassessorshould explainwhatparts ofanactivity weredone well, evenif
overall performance did not meet the required outcome. Itis necessary to
explain objectively which specificoutcomes werenotachieved, and why,and to
beableto giveexamplesof whatcouldbe donetoachieve asuccessfuloutcome.
Duringthe assessment notes should be taken so that there is a written record
of objective observations to give to the candidate during the feedback session.

A candidate is most likely to become upset or aggressive if the result is not
understood, or considered to be unfair. Remain calm, objective and supportive. Keep
talking to the candidate until agreement to listen has been reached. Subjective
expressions like ‘ think that....." or ‘In my opinion you should have...” should be
avoided.

It is essential to agree with the candidate what the future action will be. If the
outcome oftheassessmentactivityisthe successfulcompletion ofall
competence requirements, the next stage is to inform the candidate that the
successful performance willberecordedandregistered with City & Guilds. Ifthe
outcomeis thatsome ofthe tasks have notyetbeenachieved, discuss what still
needstobe practiced, and when an opportunity canbe giventorepeatthe
assessment.
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Skills to help with employment

Introduction

Itis recommended that candidates who are thinking about employment in this
sectorshould preparethemselves foremploymentbyfollowingacourse ofstudy
or other form of preparation based on the following activities.

Tips and hints
Employability

1

10

11

12

13

Find out about employment opportunities in the industry.
Opportunities: within city, state, nationally and internationally

Completeajob search and identify training opportunities.

Training opportunities: eg full time and part time courses,
apprenticeship programmes, on-the-job training, government funded
programmes

Obtain information aboutajob.

Find out about documents that may be required for a job application
and reasons for includingthem.

Documents: eg curriculum vitae, education certificates, identification
Practice completingjob application forms.

Practice job-interviewtechniques.

Understand and demonstrate productive work habits and positive
attitudes. Work habits and positive attitudes: general (eg timekeeping,
health and safety, consideration for others) and job specific

Identify ethical and responsible work practices.

Follow acceptable hygiene practices and adopt a professional appearance.

Demonstrate the principles of time management, work simplification,
and teamwork when performing assigned tasks.

Understand the importance of taking pride in the quality of work performed.

Understandtheimportanceofadrug-freeworkplaceandindustry
policies toward drug and alcohol use.

Explain to a supervisor the importance of confidentiality in the workplace.
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Customer relations skills

14

15

16

17

Demonstrate positive customer relations skills.
Customerrelations skills: self-control, appropriate responsesto
criticism, courtesy

Demonstrate appropriate responses to criticism.

Respond to customer complaintsin a positive, professional manner.

Demonstrate respect for people and property.

Problem-solving skills

18

19

20

21

Practice organisingand planningmultiple tasks, using variousresources
such astime, personnel and materials.

Analyse problems, identify the causes and devise plans of action.
Identify obstacles and choose the best alternatives.

Create new and better ways to performtasks.
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Safety for workers

Introduction

Goingtoworkforthefirsttime canbeexcitingandabitstrange. It cansometimes
be dangerous. This is true whether you work in a factory or an office or on a
farm or building site. Fortunately most dangers are recognisable and canbe
avoided.

Your own workplace will also have its own safety rules —perhaps in a booklet or on a
notice board. Some you will be told. Make sure you know and obey them.

Remember these four important rules:

v/ Learn how to work safely

v/ Obey safetyrules

v Ask your supervisor if you don’t understand any instruction

v/ Reporttoyoursupervisor anything that seems dangerous, damaged or faulty

Games and practical jokes
Workisnottheplaceforpractical jokes orsillytricks. Seriousinjuriesand even
deaths have been caused this way.

Tidiness

Keepworkareasandwalkwaystidyand clear.Donotleave thingslyingaround which
people cantrip over orbumpinto. Wet patches onthe floor shouldbe moppedup
straight away or someone might slip and fall.

Hygiene
Alwayswashyourhands, using soap and water or a suitable cleanser, before
meals and before and after using the toilet.

Itisrecommendedthatyouusebarrier creamtoprotectyourskinwhenyouare
doing dirtyjobs.

Dryyourhands carefullyonthetowelsanddriersprovided. Donotwipethemon
old rags or on your clothes.

Protective equipment and clothing

Useallprotective equipmentandclothingprovided, suchasearandeye
protectors, dustmasks, overallsand safety shoes, helmets orboots. It may feel
strange atfirst. Keep usingitandyou willgetusedtoit. Askyour supervisor to
replaceanyitemthat gets damaged or worn.

Moving about the workplace
Walk, do not run or rush about.

Usethewalkways provided and never take short cuts.

Lookoutforandobeywarning notices and safety signs.
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Onlydriveaworksvehicleifyouhavebeentrainedtouseitandyoursupervisor
allowsyoutouseit.

Neverhitcharide onavehiclenotmadeto carry passengers.Donotstandona
fork lifttruck or on a tractor trailer drawbar.

Lifting and carrying
Youmustlearnhowtolift correctly. Onlyliftor carry whatyou can easilymanage.
When lifting, geta good grip, lift smoothly and close to your body.

Gethelpifyouarenotsureyou canliftor carrysomethingsafely and easily by
yourself. Usetrolleys or wheelbarrows where these are provided.

Ladders
Do not use ladders with split, missing or loose rungs. Use proper ladders.

Alwaysmakesurethattheladderisplacedintherightposition, attherightangle
and cannotslip.

If working from a ladder, do not lean too far to the side, come down and move
the ladder to a more convenient place.

Alwaysuseladders, scaffoldingorliftstoreachhighplaces. Neverhitchaliftina
crane bucket or on the forks of a lift truck.

Roofs
Roofsmay befragile orthetilesloose.Never goontoaroofunlessyouaretoldto
do sobyyour supervisor and have been shown the precautions you should take.

Compressed air
Onlyuse compressedairwhenyoursupervisortellsyouto.

Donotuseitfor cleaning machines, benches or clothing.

Electricity
Remember electricity can kill or cause severe burns. Treat it with care.

Makesureyouunderstandyoursupervisor'sinstructionsbeforeusinganyelectrical
equipment. Ityou donotunderstand, ask your supervisor to show you again.

Always switch off before connecting or disconnecting any electrical appliance.

Machinery
Operate only machines you have been trained to use and told to use.

Make sureyou canreachthe controls easilyandknowhowtostopany
machine you use.
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Safety guards are fitted to machines to protect you and must be used.
Waituntilamachine has stoppedandhasbeenswitched offbeforeyou cleanor
clearit. Dangling chains orloose clothing could get caughtup inthe moving
parts. Keep long hair tucked under a cap or tied back.

Do not distract other people who are using machines.

Tell your supervisor at once if you think a machine is not working properly.
Harmful substances

Learn to recognise the hazard warning signs or labels which tell you about the
type ofdanger. They shouldtellyouifasubstanceis poisonous, easily set onfire,
orcan cause burns.

Follow all instructions given on the container or by your supervisor.

Before you use a substance, find out what to do if it spills onto your skin or clothes.

Ifyouaresplashed withachemicalwashitoffatonceinthe wayyourhavebeen
shown. Thenreporttoyoursupervisoror whoeverisresponsible forfirstaid.

Overallsorprotective clothingthatgetsoakedorbadlystainedbyharmful
substances must not be taken home from work.

Donotputliquidsandsubstancesintounlabelled orwronglylabelledbottlesand
containers such as lemonade bottles or empty tins. This can be dangerous to
everyone you work with.

Fire
Takecarewhenhandlingpetrolorotherflammablesubstances.Keepthemaway
from naked flames or sparks. Do not smoke.

Donotthrow rubbish or cigarette ends and matchesin corners, orunderbenches.
Obey ‘No Smoking’ rules.

First aid
Make sure you know the first aid arrangements for your workplace.

Report any injury, however slight, to your supervisor.

Always be careful.
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