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National Course $eafication

National 5 Energy
COURSECODE  C25875

COURSE STRUCTURE

This coursehas 3.5Units thatare mandaory anda 0.5 Unit whichistakenfromthree 0.5optional
Units.

Themanddory Units are:

F3FN 11 Energy: Anintroduction 1 credit (40hours)
F3FR 11 Energy: Domestic Wind Turkines §stems 1 credit (40 hours)
F3FS 11 Energy: Domestic Slar Hot Water Systems 1 credit (40hours)
F3FP 11 Energy. Employability andCareers 0.5credit (20 hous)

A chace ofonefromthefoll owing options:

F3FT 11 Energyandthelndividual 0.5credit (20 hous)
F3FW 11 Energy: Oil/GasExtraction 0.5credit (20 hous)
F3FV11 Energy: Convertional Technologiesandthe Gid 0.5credit (20 hous)

To achieve the Course avard, the cardidate mustsuccessfully achieve dl the mardatory Units and
one oftheoptional Units.

RECOMMENDED ENTRY

Entry isatthediscretion of the certre.

Administrative Infor mation

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 2.0

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Spedfication (including Unit Spedfications) can be purchased from the Scottish Qualifications
Authority. Pleasecontact the Qustomer Contact Centre, telephone 0845 279 1000. 2



National Cour se Speafication: (cont)

COURSE National 5 Energy

PROGRESSON
This Caurse, or its Urits, may provide gogressionto:

§ National Progression Award
§ aNationa Certificate programmein Futher Education
§ training/employment

CREDIT VALUE
TheNational 5 Course in Energyallocated 24 SCQF aedit points at SCQF level 5*.

*SCQF points are usedto all ocate credit to qudifications in the Scottish Credit and Qualifications Framework
(SCQF). Each qudification is allocated anumber of SCQF credit points at an SCQF lewel. Thereare 12 SCQF
levels, rangng from Accessl to Doctorates.

CORE SKILL S
Thereis no automatic certification of Core Skills or Core kills componertsin this Course.

Oppatunitiesfor developing aspeds of Core kills are highlightedin the Suppat Notesof the Urit
Spedfications for this Course.

LIN KSTO NATI ONAL OCCUPATI ONAL STANDARDS

National Occupetional Standards(NOS) are developed by the key employmentsectors of the United
Kingdom. Thesestandards set the competercesrequired for job roleswithin aparticular employment
sector.

The(NOS) for the erergy sedor (egOccupdional andFundiona Map of the UK Renavalde Erergy
Sedor) reflect common requiremerts in thedemondration of competencesaaossthatsector.

Same ofthese competences, which areidentifiedin thecurrent NOS, are reflededto varying degrees
in this Course. For example:

§ geneal erginesringskills
§ acombingion of integratedelectrical installation and plumbing skills
§ mechaica skills

Additionally, othergereric skill sincludedin the NOS ae reflected throughoutthe Courseincluding:

communication ills

usngIT to excharge information
teamworking skill s

allity tolearn

ahlity to foll ow instructions
organisingown learningand deelopment

w W W W W W
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National Course Speafication: Course detils (cont)

COURSE National 5 Energy

RATIONALE FOR SKILLS FOR WORK COURSES

Skill sfor Work Courses are designedto help cardidates to devel op:

skill sandknowledye in abroadvocational area
Core ills

an unerstanding of the workplace

postive attitudesto learning

skill sandattitudes for employahlity

w W W W W

A keyfedure of these Cousesisthe enphasis onexperiential learning. This meandearning through
practical experience andearning by reflectingon expgerience.

L earning through practical experience
8§ Teading/learning programmesshoud includesame orall of the following:

% learninginreal or simulated workplacesettings

Y% learningthrough role play activities in vocaional contexts
% caryingout casestudy work

Y% plamingandcarrying out practical tasks and asignmerts

Learning through refleding at all stagesof the experience
8§ Teading/learning programmesshoud includesame orall of the following:
4 preparingand panring for theexperience

1, taking stock throughoutthe experience— reviewing and adating asnecessary
%, reflecting after the activity hasbeen canpleted— evaluaing andidertifying learning points

CourseSpedficaion — National 5 Energy 4



National Course $edfication: Course detils (cont)

COURSE National 5 Energy

TheSkillsfor Work Courses are al'so designedto provide candidates with ogportunitiesfor
developing Core Skils and enhaming skil Is and attitudesfor enployability.

Core Skills
Thefive Core illsare:

Communication
Numeracy

Information Techrology
ProdemSoking
Working with Others

w W W W W

Employability
Theskills and attitudesfor employahility, induding self-employment, are outlined bdow:
8 geneic skillgattitudes valued byenployers

% undestanding of theworkplaceandthe employe€ s responshilities, for example time-
keepng, appearance, aistomer care

Y% self-evaluaion skills

4 postive attitudeto leaning

1, flexible approactesto solving problems

% adapahlity and msitive attitude to change

1, corfidenceto =t gods, reflectandlearn from expeaience

8  specific vocational skills’knowledge

Y% Course Specificationshighlight thelinks to National Occuztional Standardsin the
vocéional area andidentify progression opportunities

Oppartunitiesfor developing these skill s andattitudes are highlighted in each ofthe Couiseand Unit

Spedfications. Theseopportunitiesincludegiving youngpeope directaccess to workplace
expeiencesor, through patnership arrangements, providing dif ferentlearning environmerts and

expeiences wiich simulate aspeds of the workplace. Theseexperiences might indudevisits, visiting

speakers, role play andother practical activities.

A Curriculumfor Excellerce (Soottish Exeattive 2004)identifiesasprationsfor every youngperson.

Theseare that theyshauld become:

successful learners
corfident individuals
respongble citizens
effedive cotributors

w W W W

Thelearning ervironmerts, thefocus onexperiential learning andthe opportunities to develop
employalhlity andCore kill sin these Courses contribute to meding these aspirations.
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National Course Speafication: Course detils (cont)
COURSE National 5 Energy

RATIONALE FOR NATIONAL 5 ENERGY COURSE

This Cairseisinterdedto equp cardidates with the necessary knowledye and Eills which will
enhare ther prospects for employmentin the widerange of opportunities within enegy sectors. The
Coursewill alow cardidatesto develop arange of employalhility skill s which are of particular
relevanceto energy indugries. Core kills of Information Tecimology andProblem Sdvingwill also
be developedthroughout the Couse where opportunitiesarise. The Gourse will offeravariety of
appoactesto learning andteaching andwill include astrong elementof experiertial learning. It is
intendedhat some ofthe Coursewill beddliveredandassessedin a dfferent learning ervironmentto
that of the school through a patnership arrangementwith a wllege, training provider, or employer.

There are manytechndogiesusedin the production of enegy andthis coursehas beendesignedto
corntain both anéectrical geneation practical/skill s elementusing wind turbinesand aheatgeneation
practicd/skill s elementusng sdar parels. These elements were selededto ensure canddaesreceived
arange of skills using differenttechrologiesthat are involvedin the gereration of enggy. Other
systems wsedto geneate energy fromboth thetradtional/convertiona and reneweble systems will be
discussed andevaluated duringthe Course.

Theprimary targetgroupfor this Cairse is school cardidatesin S3and S4However, the Carrseis
alsosutable for S5/S6candidatesandadult canddaes who ae seekingto erhancetheir
employahility andvocaional skillsin the erergy sector.

Thegenea aims ofthe Courseareto:

widenparticipationin vocationally-relatedlearning for 14-16 yearolds

allow cardidates to experiencevocéionaly-relatedlearning

provide cardidateswith a broadintroduction to the energy sector

alow cardidates the opprtunity to develop skills relevant to the microgereration eneggy sector
develop thecanddates ergineering skills

encarage carmlidates to evaluate theimpactof erergy geneation on the ervironment
encarage camlidatesto foster agoodwork ethic, including timekeepng, a paitive dtitudeand
other relevant employakhility skill s

w W W W W w W

8 provide gportunitiesto develop ararge of Core Killsin arealistic context
8§ encarage camlidates to take charge ofther own learningand deelopment
8 provide ararge of teaching, learning, and asessmentstylesto motivate candidatesto achieve

their full potential
§ facilitate progressionto furthereducation art/or training

In paticular, the aims ofthe Course are to:

8§ encarage camlidates to condder acareer in theenergy sector

develop anawaeness of therole of convertional andrenevable energy systemsin the UK

develop anawaeness of whatopportunitiesthere may bewithin the sector in terms ofthetypes

andrange of career options

§ providecandidateswith knowledge andskills which are drectly relevantto employmentwithin
the energy sector, egsolar hotwater and wnd turbines

w
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National Course $edfication: Course detils (cont)

COURSE National 5 Energy

§ provide gportunitiesfor the pesord developmentof skill sandattitudes which will improve the
canddaes employmentpotential within the energy sector

8 developthecanddaes awareness of their individual strengths and weaknessesin relation to the
requiremerts of the sector, andto reflecton howthis aff ects their employahility potential

§ raiseawareness of theimpactof the energy sector onthe ervironment

§ raiseawareness of theresponshilities oftheerergy indugry with regard to the environment

Rationalefor Cour se content

Theproductionanduseof enggy isimportant in everyonéslife andisalso animportantarea of study
andwork. It is central to how we redwe aur impactonthe environmentwhengenrerating het or
electrical enegy or power and to reducing our CO, emissionswhich are widdy claimedto have an
impacton climate charge.

Thegeneation oferergy hastraditionally been dane through the useof fossil fuels; ail, gas, andcodl,
with some renevable energy producedromhydro power. Nuclear power wasseen,andis still seen
by same, asa method ofgeneating energy with zero carbonemissions, kut thedisposal of the
radoactive spentfud is of mgjor concern andthis cancourteract the advartagesit haswith zero
carbon amissions.

Thedevelopmentof mostrenavable energy systemsis arecent innovation where enagy is geneated
fromrenavable energy souces,egwind, olar, geahemal, bio-fuds, tidal, andwave. Thesesystems
have the advartage of gererating power with virtually zero cabon enissions. Thebio-fudsand
geahermal systems canrdeasegpower on demand, but mostof the ahers dependof saurces of energy
outwith the control of human beéngs, and cansequertly, do nothave aconstantpower output. For
exanple, solaris not effective atnight or whenit is paticularly cold and doudy, windis ot effective
atlow wind speeds or very high wind gpeed, and while tidesare regular, theyoccur only afewtimes
perweekandwindisrequiredto gererate wavesin our oceans orseas.

Themain themesof the courseare; convertional energy produdion, renevale energy produdion,
corvertingenegy fromoneform to arother, industrial or domestic energy geneation facilities,
practical work with sdar pands and wnd turbines (integating teamwork into the assembly process),
andinvestigating carea's within the energy sector.

Optional areascoveredarethe size ofanindividual’s carbonfootprint, ol and gasextraction or
convertional erergy systems; their contributionto the total erergy geneatedin the UK andtheir
ervironmertal effects.

Canddates will studythe overall status ofenergy in Scdland, and inthe UK, in general. Theywill
expore theconvertiona methods of production, including their efficiency levels, variousenergy
conversion principles, andhow enegy can becorserved. Theywill asoexpore the more recent
developmentsin erergy produdionusing reneweble energy technquesand will develop practica

skill sin theareasof plumbing, dedrical, andmechamcal ergineering. Careas within theenergy
sector have beerintegratedwith employalility skill s which are developedthrough practical activities.
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National Course $edfication: Course detils (cont)

COURSE National 5 Energy

Thethreeoptiona Units offer differentroutesfor candidaes. Theycanoptfor anindividua
investigation andevaluation of their own carbonfoatprint, investigate the size ofthe market segment
taken up vith convertional production techmiquesand their sustainability, andexplore the useof the
nationa grid asa meansof transmitting el ectricity throughoutthe UK, or have anin-degh gudyinto
theformation andextraction of one typeof fuel in itsraw gate whichis particularly relevant to
Scdland,ie offshore il and gas.

CourseSpedficaion — National 5 Energy 8




National Course $edfication: Course detils (cont)

COURSE National 5 Energy

COURSE CONTENT
Summary of Course content

Canddates will exdore avariety andrange ofindustriesandcareer opportunitieswhich exist within
the energy sector. Candidateswill became familiar with keywordsand terms wsedin the sedor, and
will develop an avareness of the impactof the enegy sector on the ervironmentandindividual lives.
Pesonal developmentof employalility skills will bethemain focus across the Coursewith each Urit
aimingto enhace suchskills. The developmentof teamwork and pactical skillsand @arrying out test
proceduresare alsogiven hgh profile.

Themanddory Unitsin this Couse introduce the variousenergy indugriesbased in the UK, develop
practical skills bybuildinga small scale solar hotwater systemand windturbine, and @ndidateswill
alsoreviewtheir employahility skill sand ealude their stremgths and weaknesses. Thereisan
oppatunity to speciaisein onesubject area byseeding one ofthe three ogional Units,ie aralyse
their own carbonfootprint ordevelop a deeper knowledge of oil andgasproductionin the North Sea
or develop further knowledge onthe conventional erergy geneation systems wsedin the UK.

Summary of Unit content
Energy: An Introductiond Mandatory (I ntermediate 2) (1 aredit)

Theaim of the Untisto provide canlidates with an werview of where we get our enagy from, the
engineeing systems that convert it into amore corverientform, andthe energy corversion processes
that take place fromfuel benginputto erergy beng geneated.

It givesa lroadoverview of traditional and renewdle enggy systems, energy corservation and
includesan evaluation of an industriad or domestic energy geneation facility. Investigation and
presertation Kills are developedin this Unit.

Energy: Domestic Solar Hot Water Systemsd Mandatory (I ntermediate 2) (1 aredit)

TheUnit introdues a microgeneation systemwhich geneatesheat fromsdar energy andtranders
this heat energy to a heat excharger and onto other appliances, eghot water tank or under-floor
heding systemsutale for usein a danestic or small scdeindudrial building. Thisisa practical
skill sbased Unit which givesstudents the practical skillsto manuacture some ofthe parts and
assemble asmall solar hot water pargl through team working whichis seenas anessential elementin
this Unit.

Energy: Domestic Wind Turbine Systemsd Mandatory (Intermediate 2) (1 aredit)

This Unit introducesresidential or microgeneation wind turbine systems which geneate eledrica
enagy. Thisisapractica skill s based Unit which will give studersthe dility to wire up anelectrical
circuit, manuacture parts, assemble, and test asmall scde wind turbine. The cardidateswill use
preparedcomponerts to build the turbine. Teamworkingis seenas an essential elementin this Unit.

CourseSpedficaion — National 5 Energy 9



National Course $edfication: Course detils (cont)

COURSE National 5 Energy

Energy: Employahility and Careersd Mandatory (Intermediate 2) (0.5credit)

Canddates will reviewther peformancein the employahlity skill s undertakenin significant
practical activities in the Units throughoutthe courseand evaluate their own strengthsand
weaknesses. It will asoinvolve studertsinvestigating careers andjob roleswithin the energy sector.

Energy andthe Individual 8 Optional (Intermediate 2) (0.5credit)

Canddates will investigate the energy theyuseover an average yea. This will include poducing
their own carbonfootprint. Fromthe dita gained, they will review and evaluate their lifestylesto try
andreducethe erergy theycorsume andtherebyreduce the size of their carbonemissions/footprint.
Presentation kills will alsobe developedin this Unit.

Energy: Oil/Gas Extraction d Optional (Intermediate 2) (0.5credit)

Canddates will be introducedto the formation of oil and gasfields and the sustainakility of these
fields,andthetype ofplatform corstruction used on off-shae indallations. The methods sedto
extract oil and gasincluding, drilling, mud, andfluid cortrol will also beinvestigated.

Energy: Convertional Technologies and he Grid 8 Optional (Intermediate 2) (0.5credit)

Canddates will investigate how corertional energy geneation plants support the UK stotd energy
needsandreview the eff ect eachof themhasontheenvronment. Theywill investigate systems used
to genaate eledricity usngcod, oil, gas, hydro, andnudear energy asa pover source. Thenationa
grid andthedigtribution of enagy/power will beinvestigatedfromboth present, and projected, future
needs.

CourseSpedficaion — National 5 Energy 10



National Course Speafication: Course detils (cont)

COURSE National 5 Energy

ASSESSMENT

To achieve the Course avard the cardidate must successfully achieve al the Unitswhich make upthe
Course.

Assessment obj ectives

Theaim of theassessmentin this courseisto provide oppartunitiesto gather evidenceof development
in:

practical skills

review andevaluation ills
investigation skills
knowledge and undrstanding

w W W W

Assessment Summary

Unit Title | Assessment

Mandatory Units

Enegy: An Introduction Outcome 1, Outcome 2 andOutcome 3 —
investigation
Outcome 4— group presertation

Enegy: Domestic Sdar Hot Water Systems Outcome lindividua pradical exercises
Outcome 2 andOutcome 3— teamwork
practical exercise

Outcome 4— presentation

Enegy: Domestic Wind Turbine Systems Outcome 1 andOutcome 2— individual
practical exercises

Outcome 3 andOutcome 4— teamwork
practical exercise

Outcome 5— presentation

Enegy: Employahlity andCareers Outcome 1— reviewandevaluation
Outcome 2— presentation

Optional Units

Enegy andthe Individual Outcome 1 andOutcome 2— investigation
Outcome 3— presentation
Enegy: Oil/ Gas Exraction Outcome 1 andOutcome 2— investigation

Outcome 3— presentation

Enegy: Conventiona Production Techrologies | Outcome 1 andOutcome 2— investigation
andthe Grid Outcome 3 — presentation

It istheintertion that the necessary skills and attitudesbeing devel opedin this GCourseare assessed
through aninvolvementin ararnge of pradical activities, although, there ae alsoelemerts of
knowledge and undrstandingwhich ae important. An important elementin the assessmentprocess
will betheabhility of the andidate to review prayessand deelopmentthroughoutthe Caurse. Where
possible, asessmentshauld reflect current workplace practice, whether demondrated through work
placemert, or simulated ewironmens.
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National Course $edfication: Course detils (cont)

COURSE National 5 Energy

Unit assessment

Further detail s about Unit assessmentfor this Cairsecan befoundin the Unit Specificationsandthe
(NAB) meaterials.

Practical work

Within theskills-specific pradica Units, the cardidate will produceeviderce asanatural part of the
learning andteacdhing process. Cardidateswill firstlearn andpractisethe correct technquesand
methodsfor each ofthe skillstheyundetake. Assessmentof the variouspracticd tasks will take dace
atappropriate pantsthroughoutthe Cairse, dlowingtime for cardidatesto make qudity checks of
their finished poducts against the prescribedbrief, before being submittedfor assessmert.

EachUnit will be suppated bya (NAB) packwhich will provide exanplar assessmentinstrumerts
and eemplify nationa standards.

Health and Safety

Compliance vith health and safety legislation is of paramountimportance in this Course. Owingto
the hedth and safety impli cationsinvolvedin working in science, engineering andconsgruction, the
practical Units have beendesignedso thattheycanbetaught and assessed in a workshopor
laboratory ervironmert.

It isthe certre sresponsibility to producerisk assessments which set out the safe working/teaching
andleaning arrargemerts for teachers, support staff and camlidates. Cantres will needto befamiliar
with therequiremerts ofthe Hedth & Safety at Work Act, the Manayjementof Health & Sdety at
Work Regulations,Control of SulstancesHazardousto Hedth, Rovisionand Use of Work
Equipment Regulations and other legidlative requiremerts where risk assessments are required. (This
list of statutesis rot intended to be exhawstive, and centres mustcomply with al currentrelevant
legislation whether listed or otherwise.)

QUALI TY ASSURANCE
TheUnits of all National Courses are subjectto internd verification and may alsobe closen for
external verificationby SQA. Thisisto ensure that national standards are being applied aross all

subjects.

To assist centres, Serior Verifier repats are publishedon SQA’s welsite www.sga.org.uk
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National Course Speafication: Course detils (cont)
COURSE National 5 Energy

GUIDANCE ON LEARNING/TEACHING AND ASSESSVMENT APPROACHES FOR
THIS COURSE

Centresshoud ensure that anindudion to the courseis given whichwill enale canddatesto
undestand fully whatis required andthe approachesto be adgted. It is important that employahility
skill s, bath geneic and ecific to the Ehergy indugries, are sressedatthistime.

While the sequenceof delivery of the Unitsisforindividua centresto dedde, it isrecanmendedhat
Energy: Anintroduction Unit is offered first. This Unit sets the scene for the other Unitsto be
ddiveredin the ontext of the energy sector andtheenergy peope use. All teades, lecturersand
assessors involvedin the ddivery andassessmentof this courseshaild have anappreciation of the
nature and cantent of the whole Course. Thisis particularly important in the ddlivery of the Enemgy:
Employability and Gireers Unit. It isintended thatthe Evidene Reguiremerts for this Urit will be
drawnfromthe other Unitsin the Caurse.

Canddates will be enxcouragedto learn through practical activity with workshopskill s, andpractical
lab work, forming a main type of ddivery. The developmentof Core Skills and employalbility skills
shoud be ypermostin theminds ofthoseconsideringhow to planlessors. Candidaes should be
encarragedto aaceptresponsghility for learning andownership of the review andself-evaluaion
process. The Energy: Employahility and CareersUnit, in particular, will adively encairrage
canddaesto anaysetheir stremgths and weaknesseswith regard to the eamployahility skillsidentified
within the CaurseUnits and review their own performancethrough self-refl ection andself-evaluation.
Tasks involvinginvestigationsinto enggy systems and the dfects these energy systems have on
individuals ortheervironmentshoud beincorporatedthroughoutthe Caurse. Thisappoachwill
encarage derelopmentin the wse of information technology as atool for information gathering and
andysis, indegndent working, andinvestigation skills.

Learning and Teading

The Coursehas leen designedto ersure that canddates learn through practical experienceswhere
possible. Themain focusin eachof the skill s specific Unitsis on practical work. Geneal vocdional
skill s, such asselecting andmaintaining tools and eaqiipmert, are integrated with practical
ergineaing activitieswithin the Units.

Energy: AnIntroduction Unit includes practical labwork where canddaeswill gain agreater
undestanding of the principlesof energy corversion and howwe can geneaate more useful forms of
enagy thatcanbe wed in arange of energy produdion processes.

Canddates should be encouragedto investigate erergy relatedtopics, including careers, within the
enggy sector andthe dfect enegy production hasonthe ewironmentor climate charge.

Hedth andsafety isintegral to all practical tasks and shoud be enphasised atthe start of, and
throughout, each lesson.Brief lessons on wokshopprotocol should aso beincludedat the start of the
practical Units and at appropriate points during these Units.
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National Course $edfication: Course detils (cont)

COURSE National 5 Energy

Teading andlearning approactes will includedemongrationsof practical work by tutors. Shat
lessonson specific agects of industrial practice andthe carect useof tools will prove invaluable at
intervals throughoutthelearning experience. Thesemay befollowed bybrief practical sessionsin
whichthe candidatespractisethe skill emphasised bythe denondration. Giventhe practical nature of
teaching/learning andassessment, cerires should ensure that teaching blocks are of sufficienttime to
allow ameanngful experiencefor candidates.

Reflecting on pradical experiences and learning fromthemis an appoachthat is embeddedn the
Course. Throughout the learning experiences, the emphasis should be onhelping canddaesto
develop anawaeness ofthe anployalility skills and attitudesneeckd for the aenergy indudry, for
exanple, goodtimekeepng, co-opeaatingwith others, teamworking, takingingructions,and a
postive atitudeto leaning. Oppartunitiesto devel op these skills and attitudes arise nduraly in the
work duringthe Course. Gandidatesshauld be avare thatthese geneic skill s are just as importantas
thepractical skillstheyare developing. Forexample, it isimportant for workshopadivitiesto be
caried out to effective schedules; cardidateswill have oppatunitiesto demongrate good
timekeepngin the cantext of these schedues. Candidateswill have to co-opeaate with others
regarding shared workspace, tools and euipmert. They will have to co-opaate and communicae
regardingthetransfer of materials,tools, and eqiipmentsafely aroundandacrossthe wokshop.
Canddates will be excouragedto developa paitive dtitudeto reducing waste and reducetheir
impacton the environmertal with regard to the use of materials and the mwnsumption of energy.

Oppartunitiesto develop aspeds of Core Xkills shadld be wsed where they arisenaturally. For
exanple,in orderto carry out activitiesin a workshopenvironmen, candidateswill develop aspects
of numeracywhenmaking cdculationsandtaking measurements. Theywill alsohave to
communicate simpl e science/engineering/constructionterms with tutors and fellow canddates
regarding skill s practices, materials and tod's, headth andsafety, and woking together in the
workplace.Theywill haveto work in ateamduringthe practica Units; it isimportant that they
redise whet the pative dtitudesare to ensure goodteamworking dynamics. Aspeds of problem
sdvingwill arise through ther participationin practical work.

Teadhing andleaning approactes should encairage aandidatesto take responsibility for their own
learning anddevelopmert. In the practical Units ofthe Course, cardidates reedto carry out quality
cheds ontheir own work. This providesa good @portunity to motivate cardidatesto take pridein
their work. Theintegration of employahility skills,in particular self-evauation ills, will allow
canddaesto take resporsibility for seeking feedlack andidertifying action pants for improvement
in their own performance.This shoud help to develop corfidencein taking adviceandin askingfor
direction and assistance vhere necessary.

Investigations are usedthroughoutthis course and lecturing staff should encaurage carlidates to use
asmany methods as possible to gain theinformation they need Apart fromtheteaching notes
provided,cardidatesshauld make full useof theinternd, journds (on-line andpaperbased), books,
nationa andlocal pagers, friendsor family who hare knowledje orexperienceof the emrgy sector,
site visits, practical demondrations,and experimertation.

Presentationsare also frequertly used in this Caurse. Canddates should be encauragedto use their
creativity skill sto develop ararge of skillsin presenting information, this could indude; atalk,
flipcharts, wliteboard (eledronic), canputer software, practical demongrations,digital pictures,
video dips(using a mohil e phoneor camcorder).
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National Course $edfication: Course detils (cont)

COURSE National 5 Energy

Teading staff shauld emphasise the reedfor candidates to try anddevelop their own idess to solve
problems orissues, these can thenbe used as points for discussion. Giving canddaesthe sdution
shoud notbe seenasthefirst option. Candidatesshauld be excouragedto play anadive pat in their
own learning by discussing their viewsandthoughts on thetechnol ogiesbeing used, the ervironmen,
caeers and persord preferenceswith peers andteaching staff.

Preparation for practical activities, visiting speakers, \isits

Throughoutthe Cairse, the needfor correct preparation for practical activitiesshould bestressed.
However, such preparation shodd nottake excessive time to canplete. Teading correct skills
practice, effective andsafe useof tools andequipment, and apostive view of hedth andsafety shaild
hdp to ensure thatprepaation for pradical work is comprehensgve.

Canddates will require supervision during practical work — bath on askills level andfor health and
safety reasors. Thelearning ervironmentshoud be designedto minimiserisks and provide a safe
context for carrying outtasks. Forexanple, whenundertaking thetask of soldering, canddatesshauld
be madeawareof therisk fromheatandfumesto themselvesand dhers.

It isrecanmendedthateach practica session bepreceded bya‘toolb o xak onan agect of health
andsafety relevantto the workin hard. It is recommendedhat cardidatesbe givenregular but short
practice sessionsin the correctandsafe working principles ofthe materialsto be used in each session,
aswell as, coachingin the correct useof associated tools and eqiipmert.

Centresare encalragedto establishlinks with local indugry. Local engineering comparies, trades
asscciations, Sctor Skills Coundls (SSGs) and Emgineging or Energy Inditutesmay be peparedto
offer suppat, for example, in the form of visits fromrepresertativesof their organisations.Visitors
fromthe energy industry will be aleto give canlidatesaredistic view of jobsandcondtionswithin
the energy sector.

Centresshoud try andarrange avisit to an erergy geneationfacility aspart of the camlidates ’
learning experience andassessmert. Visitsto local sites are oftenparticularly useful to give
canddaesafeel for the environmert, ecquipmert, andstaff workingand sing erergy geneation
systems.

Site visits should be carefully arranged, agansed,and authorised. Due regard should beplacedon
insurance arrangemerts, necesary whentaking students onthesevisits, particularly whengoingonto
industria sites.

Teadhing andleaning approactes should impart enthusiasm and telp to inform canddatesof redlistic
prospedsin the erergy indugdries. Theyshauld becane avare of stepsto employmentor further
training. Through their experiences ofthe various practical skills andknowledge of various energy
systemsin the Couse, theyshoud become bdter equippedto make valid persona choices regarding
caeers and further study.

A hdligtic approachto the Courseddivery and asessnentshoud be alopted. The typesof erergy
geneation methods and plant/systems contained within the Energy: AnIntroduction Unit shauld form
thebasis ofthe pradical Units; Energy: Domestic Wind Turbine System,andEnergy: Domestic Solar
Hot Water SystemsUnits. Energy: Employability andCareers Unit should be certral to the whale
Courseandddiveredaongsidetheother Units.

CourseSpedficaion — National 5 Energy 15



National Course $edfication: Course detils (cont)

COURSE National 5 Energy

Canddates should be madeawareof what employahility skill s are, andshaild monitor their own
developmentof thesethroughoutthe practical Units. Employabhility skills shoud not beseenasa
separate type of assessmentof this Course, theyshoud be seen asanintegral part where candidates
shoud e the nexd for them and deelop themto enhancecareeropportunities within or out with the
enegy sector.

CANDIDATES WITH DISABILITIES AND/OR ADDITIONAL SUPPORT NEEDS

Theadditional suppat needs ofindividual candidates shodd betakeninto account whenplaming
learning experiences, selecting assessmentinstrumerts, or considering alternative Outcomes for this
Course. Further advicecanbefound in the QA doaument Guidanceon Assessment Arrangemertts for
Canddateswith Disabilities andor Additional Suppart Needs (www.sgaorg.uk).
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National Course $edfication: Course details

COURSE: Nationd 5 Energy

Appendix: Employability SkillsProfile

In addtionto the specific, vocdional skills developedand asessed in this Couse, employahlity
skill s are addressed asdetailedin thetalde below. For the puposs ofthetable,the Unis arereferred

to asA, B, Cand Dasindicated.

Energy: Introductiond mandatory

Energy: Domestic Solar Hot Water Systemsd mandatory

Domestic Energy Sydems: Wind Turbine Systemsd mandatory
Energy: Employability and Careersd mandatory

Energy andthe Individual 8 optional

Energy: Oil/Gas Extraction d optional

Energy: Convertional Production Techologiesand the Grid 8 optional

o
m O O w >

1
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Employability skill/attitude

<
2
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Maintaining goodtimekeepng and dtendarce

(@)
o
m
4
0]

Maintaining atidy work place

Sedkingfeedlack andadvice

(@)
O
m
4
0]

Followinginstructions

Working co-opeaatively with athers

@]

Sdectingand wsingtod s correctly andfor the purpose theywere designed

Using Pasonal Protective Equipmentcorredly andworking safely

@

Followingbasic drawings correctly

Cheding qudity of work

Workingto agreed ceadines

Organisingwork effectively

Working corfidently

olololo

Willingnessto learn new &ills or tecmiques

Workingindependently

(9]
o
U
Sy
@®

Refl ecting on avn performance

Learning from past experiences

oowowwwwbwowowowa

Awareness of arange of careers and job roles

Developinginvestigation skill s

Developing presentation skills

Developing creativity skills

> > > 0|0® > o> > > > o> o> o> 0 >m
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National Unit Specification: gene al infor mation

UNIT Energy: An Introduction (Intermediate 2)

CODE F3FN 11
COURSE National 5 Energy

SUMM ARY

This Unit ismanddory in the National 5Skills for Work Eneigy Course. It isintendedfor canddates
who areinterestedin a career within the energy sector, or whowishto gain sane practical kill sand
knowledge of how the anergy sector operates andtheresourcesit neads, to operate dfedively. This
Unit canalsobe takenasa dand-aloneUnit.

Theaim of the Untisto provide canlidates with an werview oftradtional andrenewalbe erergy
systems and exlain where we get our energy from, including the systems thatconvert it into amore
converient form, andthe energy conversion processesthat take gace. Indugrial and danestic systems
areinvestigatedto ensure as widearange as pssibleis undertaken.

This Unit hasbeendesigned with secondary school candidatesin mind but may be dso bestitable for
other candidate groups.

OUTCOMES

Investigate energy power systemsin acordancewith agiven lrief.

Investigate energy corservation andconversion processesin accordancewith a given lrief.
Investigate aninstalled energy systemaccadingto agiven krief.

Contribute to agroup presentation on aspecifiederergy systemin acceadancewith agiven lrief.

A WNPE

RECOMMENDED ENTRY

Entry isatthediscretion of the certre.

Administrative I nfor mation

Superclass: QB

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 02

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Unit Specification can be purchased from the Scottish Qualifications Authority. Pleasecontact the
Customer ServiceCentre, telephone 0345 279 1000. 18



National Unit Specification: geneal infor mation (cont)
UNIT Energy: An Introduction (Intermediate 2)

CREDIT VALUE

1 credit at Intermedate 2 (6 SCQF credit points at SCQF level 5*).
*SCQF crddit points are usedto all ocate credit to qualificationsin the Scottish Credit and Qualifications

Framewvork (SCQF). Each qualification in the Framework isall ocated anumber of SCQF credit pointsat an
SCQF level. Thereare 12 SCQF lewels, rangng from Accessl to Doctorates.

CORE SKILLS
Thereis no automatic certification of Core illsin this Unk.

Oppatunitiesfor developing aspects of Core kills are highlightedin Guidanceon Leaming and
Teacling Approachesfor this Unit.
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National Unit Specification: statement of standards

UNIT Energy: An Introduction (Intermediate 2)

Accepalde performancein this Unit will be the satisfadory achevement of the stardards set out in
this part of the Unit Spedfication. All sections ofthe statementof standards are manddory and canot
be dteredwithout reference to SQA.

OUTCOME 1
Investigate energy power systemsin acordancewith agiven lrief.

Performance Criteria

(a) Gather relevantinformation fromavariety of sources accardingto thegiven lrief.

(b) Gather information onthe subs/stems wsedin convertionalandrenevable e edricity power
geneation systems.

(c) Gather information ontheefficiencyof convertional and renewalle electrical power geneation
systems.

(d) Organiseinformation gatheredto produce dear summary information of subsystems and
efficiencyof convertiond andrenavable el ectricity power gengation g/stems.

(e) Checkthatall steps have keen canpletedin accordancewith the given trief, including
completing the workto the agreedtimescae.

OUTCOME 2

Investigate energy conservation andcornversion processesin accordancewith a given lrief.

Performance Criteria

(a) Gather relevantinformationfroma variety of saurces accardingto thegiven trief.

(b) Gather information onerergy corservationtedniquesused in buil dings.

(c) Gather information ontypes of energy used in the roduction of heat and el ectricity.

(d) Gather information onmethodsof erergy conversion processes wsedin gengating power.

(e) Organseinformation gatheredto produce summary information onenergy conservation, typesof
enagy and ergy conversion roceses.

(f) Checkthatall steps have been canpletedin accordancewith thegiven brief, including
completing the workto theagreedtimescde.

OUTCOME 3

Investigate aninstalled energy systemaccadingto agiven lrief.

Performance Criteria

(a) Gather relevantinformationfromavariety of saurces accardingto thegiven trief.

(b) Gather information onthe sub-systems wsedin theenrergy system.

(c) Gather information ontheimpactof the energy systemon the ervironmert.

(d) Organiseinformation gatheredto produce evaluationsof its energy sub-systems and the effect
the systemhason the ervironmert.

(e) Checkthatall steps have keen canpletedin accordancewith the given brief, including
completing the workto theagreedtimescde.
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National Unit Specification: statement of standar ds (cont)
UNIT Energy: An Introduction (Intermediate 2)

OUTCOME 4

Contributeto agroup presentation on aspecifiederergy systemin accadancewith agiven lrief.

(a) Contribute congructively to agroupdiscussionto agreeroles, tasks, and timescalesto meetthe
brief.

(b) Carry outagreedrole andtasks within the timescal esset.

(c) Cortribute to the selection of relevant information onthefunctionsof componerts used in the
specifiedenagy system.

(d) Contribute to the selection of relevant information ontheimpactwhich theerergy systemhason
theenvironment.

(e) Cortributeto the production of thefinal group presentation.

(f) Carry outa quality checkof the final presentation andfeedbackcommerts to thegroup.

EVIDENCE REQUIREMENTS FOR THIS UNIT

Evidence s required to demongrate that cardidateshave aclievedall Outcomesand Rrformance
Criteria.

Peformance angbroduct evidenceisrequired for this Unit. The esidence shoud be gathered at
appopriate points throughout the Urit, in open-bookcondtions, in respanseto agiven lrief.

Performanceand product evidencefor Outcomesl, 2, and 3

Canddates will carry outan individualinvestigation accarding to theinstructionsin agiven lrief
which covers all Outcomesand Rrformance Citeria. Findings will be gathered in afolio whichthe
assessor will discusswith the candidate to checkthatall steps have beencarried out asspecified. The
assessor will thencomplete andretain chedlists for each candidate asevidencethat all stepshave
beencarried out asspecified in the brief.

Enegy geneation systems shoud beinvestigatedin terms ofinputs, outputs, sub-systems,
componers, efficiency, and erironmertal eff ects.

Theinvedtigation shoud includethreefromthefive Convertional Energy Geneation Systems listed
below:

coalpower system

oil power system
gaspower system
hydro power system
nudear power system

w W W W W
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National Unit Specification: statement of standar ds (cont)
UNIT Energy: An Introduction (Intermediate 2)

Theinvestigation shoud includetwo fromthefour Renewalbe Erergy Geneation Systems li sted
bdow:

8§ heatsystem— sdar hot water system

§ heatsystem— ground sairce heat pump
8 dlectrical system— sdar phaotovoltaic
electrical system— wind turbine

wn

Enegy corservation techniquesshoud include loft, wall andfloor insulation, dauble glazing, and
draft proofing.

Theinvegtigation shoud includefour fromeight pradical demongrations— erergy corversion
processes listed bel ow:

sdar energy to dectrical energy — phaovoltaic

electrical enagy to light energy — bulb

electrical enggy to rotational energy — motor

rotational energy to dectrical energy — geneator

potential erergy to kinetic energy — hydro

sdar energy to heat energy — sdar hot water

wind energy to rotational energy to dectrical energy — windturbine
steamenergy to rotational — turbine

w W W W W W W W

Product evidencefor Outcome 4

In resporseto agiven lrief, cardidateswill work in groups oran energy systemspedfiedby the
assessor andparticipate; in agroup gesentation onthat system. Thegroupwill sdectan apropriate
method of communication — written, oral, electronic, diagrammatic, pictorial — are al acceptable.
Thegroupmay alsochoosetheform of the presentation — poster, ledlet, short PowerPant
presertation, short grouptak — are all acceptable providedthe PaformanceCriteria ae met. The
Criteriafocus onthe candidate’ steamworking skills and individual contribution, rather than onthe
qudity of thefinal group presentation. The assessor will complete anobservation chedlist to canfirm
andrecad the andidate’ sactievemert.

TheNational AssessmentBank(NAB) itemfor this Unit contains an appropriate brief which covers
theinvestigation andpresentation requiremerts of the Unit and anassessor observation dedlist.
Centreswishingto devisethar own assessmerts mustreferto the NAB to ensure a canparable
standard.
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National Unit Specification: support notes

UNIT Energy: An Introduction (Intermediate 2)

This part of the Lhit Spexification is offered as guidance. Thesupport natesare not manddory.

While the exact time all ocatedto this Unit is at the discretion of the centre, the notional design length
is 20hous.

GUIDANCE ON THE CONTENT AND CONTEXT FOR THIS UNIT

The Eneagy: An Introduction Unit hasbeendesignedto provide candidateswith anintroduction to
power gengation systems that produce heat or electricity asan autput. Thefocusof this Unit ison the
investigation skills that the canddae will useto accessand aganiserelevantinformation, andfinally,
to present their findingsin a clearformat.

Consvation of energy in domestic huil dings will be investigatedto ersure canddatesreaisethe
needto get maximum value fromenegy geneated.

Canddates will be introducedto ararge of energy systems wherethey will study the sub-systems or
componers which make upthesystemand how hese sub-systems orcomponerts functionto
geneate erergy. Canddaes will develop anunderstanding of energy, thetechrology used to convert
it into more wseful forms and howtheseconversion techndogies canbe used to give outheat or
electrical powerwhichis essential for our homes, industry, and lusinesses.

Subsystems shoud be takento mean snall er systems, ega windturbine hasthefoll owing sub-
systems turbine blades, generator, andcolumn; componerns are single parts within the systemor sub-
system, egtheturbine bladessub-systemwould include the blades, hub,and main shaft.

Theprinciplesinvolvedin this Unit are best demongratedin apractica ervironmentwhere students
can benvolvedin the setting up andrunning of demonsrations. Where practica demongrations
canrot be provided,videoor computer simulations should beused.

Canddates will be introducedto alarge range of energy systems, fromlarge powerstations/systems
which feedinto the retional grid to small renevable erergy systems (microgenegation g/stems) which
mogtly give enegy to damestic buil dings. These systems wouldidedly beintroduced bya seriesof
site visits, video, canputer simulations,or internet sites.
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National Unit Specification: support n otes(cont)

UNIT Energy: An Introduction (Intermediate 2)
Thegeneaic employahlity skill s whichare developedin this Urnit are:

maintaining goodtimekeepng and dendarce
seeking feedackandadvice
working co-opeatively with athers
chedking qudity of work
workingto agreeddeadlines
organisingwork eff ectively
working corfidently
workingindepenently
developinginvestigation skills
developing presentation ill s
developing creativity skills

w W W W W W w w w w wm

GUIDANCE ON LEARNING AND TEACHING APPROACHES FOR THIS UNIT

It isrecanmendedthata thorough inductionis givento cardidatesatthe start of this Unit sothatthey
undeastand thatthemain learning approach will be candidate-certred. Caulidates shoud work
independetly on agiveninvestigation krief andshauld develop and useskillsin accessingand
organsing information from a variety of saurces. Sarcesmight include:

family andfriends
manuadurer’ sinstructions
internet

referencebooks

laboratory exercises

visiting speakers

w W W W W W

It is envisagedthat some tutor support is givento cardidatesin theinitial stagesand atregular
intervals throughoutthis Unit. However, the intentionis to ercourage camlidatesto work as
independetly aspossible.

Canddates will be givenresporsibility, foll owing lecturer/teacher support, for making chdceson the
format andstyle of the presentation oftheir key findings.

The candidate will be central to the learning andteaching of this Unt. Theyshauld be poactivein
detailingthe energy systems undy investigation, thetypesof energy used, and tow theyare used in
power gengation, andin engineaing systems. Theinvestigation in Outcome 3 into aninstalled
enagy geneaation systemwould bebest done through a site visit where theywould see the systemin
itsreal environment. Thiswould alow cardidatesanoppatunity to visualisethe system’ simpacton
theenvironmentas well the size ofthe componerts or sub-systems involved.

An important part of thelearning andteachingin this Unit will be on the geneic employahility skills
which are developal. Candidates should be avare that these skills are transferable andare valued by
employersin the workplace.
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National Unit Specification: support n otes(cont)

UNIT Energy: An Introduction (Intermediate 2)

Whencardidatesare presenting their findings in this Unit, there are goodlearning oppatunitiesfor
the wtole classgroup. The sharing of information andthe different methodsused for presertations
provide useful opportunities for reflection anddiscussion. Theassessmentprocessitsalf can beused
asavauabe part of thelearningin the Uhit.

Wherethis Unit isddivered aspart of the National 5 Energy Coursthere are good oppatunitiesto
integrate the practical skillswith the developmentand assessmentof genegic employahlity skill sin
the Energy: Employability and Careers Unit. The candidate’ s review of progressin employalhility
skill s could bebased onthepractica activities carriedoutin this Unit.

OPPORTUNITIESFOR CORE SKILL DEVELOPMENT

In this Unitthere are good oppatunitiesfor cardidates to develop the Core kill of Information
Techmlogy:

8 intheinvestigation of energy power gengation systems
8 intheuse of ICT to present findings

There are opportunities to develop apects of the Core Skill of Comrrunication both in the
investigation andpresertation offindings.

GUIDANCE ON APPROACHES TO ASSESSMENT FOR THIS UNIT

Opportunitiesfor the use of e-assessment

E-assessmentmay be appopriate for same asessmertsin this Unit. By e-assessment we mean
assessmentwhich is supported byinformation andcommunicaionstechology (ICT), swch as
e-testing or theuseof e-portfolios ore-chedlists. Catreswhichwishto use e-assessmentmust
ersure thatthe national stardard is appliedto al candidate evidenceandthat conditionsof assessment
asspedfiedin the Bviderce Requremerts are met, regardliess of themode ofgathering evidence.
Further adviceis available in SQA Guiddineson Online Asessment for Further Educaion (AA1641,
March 2003, SQA Guidelineson e-assessment for Schools (BD2625,June2005.

Fomative asessmentexercisesinvolving canddatesin identifying enegy sub-systems, componerts
andefficiercies, typesof energy used andenergy corversion processes, energy conservation
techniquesand ervironmental effects, will play animportant part in buldingup the camlidate’ s
knowledge, undestandingand caofiderce in relationto this Unt.

Therecommended aproach to summative asessmentin this Unit isasfollows.

Outcome 1

Canddates will carry outan investigation accordingto agiven lrief. In ddangthis, theywill gather
their findingsin afolio which will beused asthebasisfor adiscussion betweenthe asessor and the

canddae. Theassessmentevidencewill bethe completed signedassessor chedklist whichwill detall
the essential stepsin the processasexpressedin the Performance Citeria.
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National Unit Specification: support n otes(cont)

UNIT Energy: An Introduction (Intermediate 2)

Outcome 2

Canddates will carry out pradica investigations accordingto agiven hrief. In ddngthis, theywill
gathertheir findings in afolio which will beused asthe baisfor a dscussion betweenthe assessor
andthe andidate. Theassessmenteviderce will be the completed signedassessor chedlist which

will detail the essential steps in the process asexpressed in the Rrformance Citeria.

Outcome 3

Canddates could carry outa practical investigationduring a site visit accordingto a given Irief. In
doingthis, theywill gather their findingsin afolio which will beused asthebasisfor adiscussion
between the assessorandthe camlidate. The assessmentevidencewill bethe completed signed
assessor checklist which will detail the essential stepsin the process asexpressedin the Performance
Criteria.

Environmental effects investigated @uld include, mise, amissions, aesthetics, effecton wildlife,
effectonthe muntryside or waterways, realth, etc.

Outcome 4

Theassessmentis basedonthe end product of the Oucome whichwill be apresentationin aform of
the candidate’ s choodng. Foms of presentation might include,for example, ashort talk, poger,
leafl et, diagram, or PowerPoint presentation.

An assessor checkli st identifying the aitical aspects ofthe presertation, regardless of form, shoud be
completedandretainedfor eachcandidate.

CANDIDATES WITH DISABILITIESAND/OR ADDITIONAL SUPPORT NEEDS

Theadditional suppat needs ofindividual candidates shoud betakeninto account whenplaming
learning experiences, selecting assessmentinstrumerts, or considering alternative Outcaenesfor Units.
Further advice can befound in the SQA document Guidance on Asessmant Arrangemets for
Canddateswith Disabilities andor Additional Suppart Needs (www.sgaorg.uk).
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UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)

National Unit Specification: geneal infor mation

CODE F3FR 11
COURSE National 5 Energy

SUMM ARY

This Unit is amanddory Unit of the National 5Skills for Work Eneigy Course. It isintendedfor
canddaeswho areinterestedin a areer in the energy sector, or who wishto gain same practical

skill sandknowledge of how thewind turbineenergy sector operates. This Urit can dso betaken asa
stand-aloneUnit.

This Unit introduces domestic or microgeneration wind turbine systems which generate eectricity.
This Unit will provide anoppartunity to develop practical skills which will give candidatesthe aility
to wire upaneectrical circuit, manuacture parts, assanble, andtesta small scale danestic wind
turbine. The candidateswill useexisting componerts, eg gengator andblade,andmanufadure others
to camplete thewind turbine system.

This Unit hasbeendesigned with secondary school candidatesin mind hut is alsostitable for a wide
rarge of candidate groups.

Thedevelopmentof genaic employalhility skills valued by employers will be animportantpart of this
Unit.

OUTCOMES

1 Connectanéectrical circuit froma wiring diagram.

2 Manufacture ametal part for a wind turbine systemfrom a mwmponentdrawing.

3  Prodwee ateamplanfor the production and testing of asmall scale domestic wind turbine system
to agivenspecificaion.

4  Contribute as amember of ateamto the assembly andtesting of a small scale damestic wind
turbine systemto agivenspedfication.

5 Evauaethewindturbine and theteamworking process.

Administrative Infor mation

Superclass: QB

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 02

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Unit Specification can be purchased from the Scottish Qualifications Authority. Please contact the
Customer ServiceCentre, telephone 0345 279 1000. 27



National Unit Specification: geneal infor mation (cont)
UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)

RECOMMENDED ENTRY

Entry is atthediscretion of the centre.

CREDIT VALUE

1 credit atIntermedate 2 (6 SCQF credit points at SCQF level 5*).
*SCQF credit points are used to all ocate credit to qualifications in the Scottish Credit and Qualifications

Framework (SCQF). Each qualifi cation in the Framenork is allocated a number of SCQF credit pointsat an SCQF
levd. Thereare 12 SCQF levels, ranging from Access 1 to Doctor ates.

CORE SKILLS
Thereis no automatic certification of Core illsin this Unk.

Oppatunitiesfor developing aspeds of Core kills are highlightedin Guidanceon Leaming and
Teacling Approachesfor this Unit.
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National Unit Specification: statement of standards

UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)

Accepalde performancein this Unit will be the satisfadory achevement of the stardards set out in
this part of the Unit Spedfication. All sections ofthe statement of standards are mandadory and canct
be dteredwithout reference to SQA.

OUTCOME 1
Connectanelectrical circuit froma wiring diagram.

(a) Appropriatetools are selededfor the task.

(b) Toolsandmaterids are used carectly for theintendedpurpaose.

(c) All stepsto complete the task are followedin the crrect sequence.
(d) Hedth andsafety requirements are aderedto throughoutthe activity.
(e) A qudity checkis carried out onthe completedwork.

OUTCOME 2
Marufacture ametal part for a wind turbine systemfrom a mmponentdrawing.

(a) Appropriatetools are selededfor the task.

(b) Toolsandmaterids are used carectly for the intendedpurpose.

(c) All stepsto complete the task are followedin the crrect sequence.
(d) Hedth andsafety requirements are aderedto throughoutthe activity.
(e) A qudity chedk is carried out onthe completedwork.

OUTCOME 3

Prodwce ateamplanfor the production andtesting of asmall scale domestic wind turbine systemto a
givenspedfication.

(a) Contribute congructively to teamdiscussionsto establishrolesand redlistic timescdes.

(b) Contribute congructively to teamdiscussionson resources.

(c) Contribute congructively to teamdiscussionson tasks.

(d) Co-opeate with othersto findisea canpreheansive pdan of roles, resources requred, andtasks set
outin squerce.

OUTCOME 4

Contribute as a member of ateamto the assembly andtesting of a small scale domestic wind turbine
systemto agivenspecification.

(a) Co-opeate with othersin the aganising, shaling, andsafe useof tods and materials.

(b) Co-opeate with othersin maintaining a safe, tidy working area.

(c) Adheetotheagreedplanand work postively to complete tasks in theagreedtimescde.

(d) In an @reedrole, arry out practical tasks which cortribute to the assembly of the wind turbine
system.

(e) In an @reedrole, arry out practical tasks which cortribute to thetesting of the system.

(f) Paticipatein aqudity check of thefinished workagainstthe given specification.
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National Unit Specification: statement of standar ds (cont)
UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)

OUTCOME 5
Evaluae the wind turbine and the teamworking process.

(a) Evaluaethestrengthsandwegknesses of the planning, assembly, andtesting of the windturbine.

(b) Evaluaetheadvanagesand disadvantagesof teamworking.

(c) Evauaeown cantributionto work of the team.

(d) Idertify adion mintsfor improvementin the production ofthe product andtheteamworking
process.

EVIDENCE REQUIREMENTS FOR THIS UNIT

Evidenceisrequired to demonstrate that candidates have achieved all Outcomes ard Performance
Criteria. Performance and written/ora evidence is required for this Unit, the evidence should be gathered
at appropriate points throughout the Unit in supervised, open-bodk conditions, in regponseto agiven
brief.

Performanceevidenced Outcomesl and?2

Performance evidence will be generated in response to an assignment consisting of pradical adivities
carried out in supervised workshop conditions. An assessor obsevation chedklist must be completed and
signed for each candidate. The practicd activities will involve two separate taks: connecing awire
circuit from awiring drawing, ard marufaduring a metal part for asmall scale wind turbine system from
acomponent drawing. In each task, candidates must demondrate that they can:

select appropriate tod s for thetask

usetods and materials corredly for theintended pupose
complete al stepsfor thetaskin thecorrect sequence

adhee to hedth andsafety requiremerts throughoutthe activity
cary outa quality check onthe completed work

w W W W W

Performanceand product evidenced Outcomes3 and 4

Performance evidence wil | be generated in response to agroup assignment which will involve the
planning, asambly, and testng of asmall scde domestic wind turbine system. Pracicd activities must
be cariied out in supervised workshop conditions. An assessor observation chedklist mugt be completed
ard signed for each cand date to confirm achievement. A completed group plan and the finished product
shoud be retained by each group and used by the assessor in discussions with each candidate. The
achievement of each candidate is based on his’her individual cortribution to the process ard not on the
fina group products. The assessor checklist should be based clearly on the Performance Criteriafor
Outcomes 3 and 4.
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UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)
Written/oral evidenced Outcome 5

Eachcanddate mustevaluate the effediveness ofthe product and process ofteamworking. The
evaluaionwill take theform of a presentation, which coud be written, ora, diagrammaticd, or
electronic. It may be anindividualevaluation ora catributionto agroup evaludion, povided thatall
Peaformance Citeria are met by eachcardidate. Theevidence vill be acompleted andsigned
obsvationchedlist for each candidate.

TheNational AssessmentBank(NAB) packfor this Unit cortains appropriate assgnmentbriefs and
assessor checklists. Gentreswishingto producetheir own assessments mustrefer to the NAB to
ersure acomparalde standard.
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National Unit Specification: support notes

UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)

This part of the Lhit Spexification is offered as guidance. The support natesare not manddory.

While the exact time all ocatedto this Unit is at the discretion of the centre, the notional design length
is 40hous.

GUIDANCE ON THE CONTENT AND CONTEXT FOR THIS UNIT

This Unit hasbeendevelopedto provide cardidateswith arange of practica skillsfocused within the
areas of mechamcal andelectrical engineeaing.

The candidates will gain knowledge on wngwind energy to geneate a source of electricity suitable
for usein adomestic buildingand wil testand ealuae awindturbin€ s efficiercy.

This Unit hasastrongfocus onindividual and teamworking skill s, where cardidateswill work in
small groupsto manuacture, asemble, andest awindturbine.

Outcomesl and zhave ben developed to ensure eachcanddate hesthe opportunity to demondrate
competencein theskills required for this Unit. This should prepare themfor theteam working
exacisesin Outcomes3 and 4 whenassembli ng andtesting a windturbine. Testing shoud indude
theuseof avoltmeter to measue the autput voltage over a set time.

Practical skills and teamworking employahlity skills are essential for this Unit and camlidates are
required to evaluate their contribution to the Outcome of the group eercise. Tean rolesandtask
functions will be evaluated,ie their role within thetean andthetasks theteamhasto do, andhow the
teamwentabout doingit.

Thegeneaic employahlity skill s whichare developedin this Unit are:

maintaining goodtimekeepng and #&tendarce

maintaining atidy work place

seeking feedackandadvice

followinginstructions

working co-opeatively with athers

selectingand wsingtools correctly andfor the purpose theywere designed
usng Persordl Protective Equpmentcorredly and waking safely
following basic drawings correctly

chedking qudity of work

workingto agreeddeadlines

organisingwork eff ectively

working corfidertly

willingness to learn new ills or tecmiques
workingindepeulently

reflectingon awvn peformance

learning from past experiences

developing presentation <ill s

developing creativity skills

w W W W W W W W W W W W W w w w w w
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UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)

GUIDANCE ON LEARNING AND TEACHING APPROACHES FOR THIS UNIT

It isimportant that there isanindudionto the Unit that will includeemployahility skill sandhealth
andsafety awaseness. This Unit involvesexperiertia leaning through the variouspractica
expeiencesandactivities. Canddates should experience workshopconditionsand shaild be
encarragedto paform tasks and condict themselvesin amannerappropriate to the wokplace.
Genead vocdaional skills, such asselecting andmaintaining tools andequipmert, are integrated with
practical domestic erergy emgineging adivitieswithin the Uhit. Aswell ascarrying out practical
tasks, candidateswill asolean frombrief lessonson hedth and safety and wokshop protocol.
Teadhing andleaning approactes will asoinclude demondrationsof practical work by tutors. Shat
lessonson specific agects of industrial practiceandthe carect useof tools will prove invaluable at
intervals throughoutthelearning experience. Thesemay befollowed bybrief practical sessionsin
which the candidatespracticethe skill emphasised bythe denondration. Integrated into the Urit are
the amployahlity skill sthat employers value. It shoud be stressedthat all the employallity skills are
developedin this Urit but only specified anployahility skill swill be assessed. Employahility skill s
are afocusof this Unit and shodd bepromotedfrom Unit inductionto Unit completion.

In arderto raisethe cardidates awareness of local indugtries andtherealitiesof the wokplace, visits
toloca energy ingallationsor comparies could be arranged, if appropriate. Equly, visiting speakers
fromlocal domestic energy firms shoud be encouraged. Addtional useful material and employment
oppatunitiescanbe resaurced byreseachingloca domestic energy firms orfrom theinternet.

This Unit shauld beddiveredin a wolkshop environmert. Practical demondrationsand practical
exacisesshoud beused to ersure andidateshave thenecessary skill sandknowledge to carry outthe
tasks in the assessmert.

It is essential that all cardidateshave the opprtunity to develop afull range ofthe necessary domestic
wind turbineskills; this can be more dfficult when candidatesare wokingin teams.Itis
recanmendedhatall canddaes workon gnall individual exercisesin thefirstingance (Outcomes1
and 3. This will ensure dl canddaescanplayafull rolein theteamworking part of this project
based practical element(Outcomes3 and4).

Canddates could investigate thewind avail able at their site through the internet or fromtales. This
coud hdp inform the evaluationstheywill make onthe dfectivenessof the danestic windturbinein
opaation. Wherethisinformationis not availade ontheinternet, candidatesshould begivenitin a
tabularform.

Individual exercises could indude the following:
§ cutting, filing, and dilling

§ useof stanchrd parts
§ wiringup alight circuit
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UNIT Energy: Domestic Wind Turbines Systems (Intermediate 2)

Theassembly of the domestic wind turbine should start with the teammembers dawingup aplan
whichliststhetasks to beundatakento assemble thewind turbine,alongwith the nanesof the
individuals who hae agreed to carry out the tasks. All the componerts for thewind turbine will be
preparedandreadyfor assembly, dthough alimited amountof mechaical andeedrical work will be
neede. Oncethewind turbine hasbeenassembled,it will bereadyfor testing. Initial testing canbe
caried out in the workshopusing two mobil e electric fans. Switching betweenthem will test the
turbine s aklity to ater diredionfor a change in wind direction andalsoits dectrical output. Testing
in anoutside ervironmentshoud sugplementtheinitia testingwhere the actual wind available will
give amore redistic idea ofthe effectiveness of the assembled windturbine.

Techncd evaluationsof the asembled windturbine shoud includea canparisonof completed work
againstthecriteriagivenin the brief.

Pesoal andteamworking evaluaionsshauld be includedto highlight the advantagesand
disadvantagesof workingin ateamand canparing this against the adiantagesand d sadvartagesof
working asanindividual .

Teamworking tasks and roleswithin the teamthat candidatesshaild consderduring the assembly of
the windturbineare:

8 Roles

— ledder

— worker

— finisher

— problemsdver
8§ Tasks:

— completingthe asembly within time

— working co-opeatively with athers

— building up relationshipsbetweenteammembers
— getting enmuragementfrom teammembers

— giving encouagementto otherteammembers

Teams shoud ideally be madeup of two candidates, but teams ofthree candidates would be
acceptable.

Wherethis Unit isddivered aspart of the National 5 Energy Coursthere are good oppatunitiesto
integrate the practica skills with the developmentand assessmentof geneic enployahility skill sin
the Energy. Employability and Careers Unit. The candidate’ s review of progressin employalility
skill s could bebased onthepractica activities carriedoutin this Unit.

OPPORTUNITIES FOR CORE SKILL DEVELOPMENT
In this Unit there are good oppatunitiesfor cardidates to develop the Core kill of TeamWorking
during the assembly of the domestic wind turbineandProblemSdvingin the useof drawings and

specificationsto solve thebuild sequence, method, and tools to be used.

There are opportunities to develop aspects of the Core Skill of Comrrunication, both in the
investigation andpresertation, of findings.
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UNIT Energy: Domestic Wind Turbines Systems (Intermediate 2)

GUIDANCE ON APPROACHES TO ASSESSMENT FOR THIS UNIT
Opportunitiesfor the use of e-assessment

E-assessmentmay be appopriate for same asessmertsin this Unit. By e-assessment we mean
assessmentwhich is supported byinformation andcommunicationstechology (ICT), swch as
e-testing or theuseof e-portfolios ore-chedlists. Centreswhichwishto use e-assessmentmust
ersure thatthe national stardard is appliedto all candidate evidenceandthat conditionsof assessment
asspecifiedin the Bviderce Requremerts are met, regardless of themode ofgathering evidence.
Further adviceis availablein SQA Guidelineson Online Asessment for Further Educédion (AA1641,
March 2003, SQA Guidelineson e-assessment for Schods (BD2625,June 2005.

Theassessmentof the mechaiical/el ectrica skillswill be evidenced bypractica assignments
involving the manuacture of a small artefact and the wiringup of asimple electrical circuit. These
will be suppatedby assessor observation chedlists.

It is anticipaedthatcandidateswill begiven asnuch pacticeas pasible in mechatical/electrica
techniquesprior to assessment. The assessmentactivitiesshould aso make animportant cortribution
to the leaning process.

Thepradical skills andteam working skill s are assessedin different Outcomes; Outcomes1 and 2are
where candidatesare assessed onther individual practical skills, and Outcomes 3, 4, ard 5are for
assessing ther teamworking skill s. Theteamwaorking ill swill be assessed as theywork in teams
produwcing a windturbine.

Fomative asessmentmay includepractical exercisesin metal cutting, drilling, assembly, and
electrical wiring.

Thesepractical exerciseswill developthe candidate’ s skill sto alevel sutable for progressingto
summative asessmert.

Therecommended aproach to summative asessmentin this Unit is asfollows:
Outcomes 1 and?

Canddates will carry out pradica exercisesaccordingto agiven lrief. In dangthis, theywill
produce artefacts which will be used asthe kasis for a discussion between the assessor andthe
canddde. Theassessmentevidencewill bethe completed signedassessor observation chedli st
which will detail the essential steps in the process as expressed in the RrformanceCriteria.

Outcomes 3 an4

Teams will carry outa pradical exerciseaccordingto agiven lrief. In ddngthis, theywill produce
andtest a small wind turbine whichwill be used asthebasis for a discussion betweenthe asessorand
theteam. The assessmentevidence vill bethe completed signedassessor observation dedlistwhich
will detail the essential stepsin the process asexpressed in the Rrformance Citeria.
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UNIT Energy: Domestic Wind TurbinesSystems (Intermediate 2)

Outcome 5

Theassessmentis based on the end product of the Oucome whichwill be apresentationin aform of
theteam’'s choosng. Foms of presentation might include, for example, ashort tak, poger, lesflet,
diagram, or PowerPoint presentation.

An assessor checklist identifying the aitical aspects ofthe presertation, regardless of form, shoud be
completedandretainedfor eachcandidate.

A self-build or pre-manufactured wind turbine @n beused in the daming, assembly, andtesting
sequeancein Outcomes3, 4,and 5.

CANDIDATESWITH DISABILITIESAND/OR ADDITIONAL SUPPORT NEEDS

Theadditional suppat needs ofindividual candidates shodd betakeninto accaunt whenplaming
learning experierces, sdlecting assessmentinstrumerts, or considering alternative Outcanesfor Units.
Further advice can befound in the SQA document Guidance on Asessmant Arrangemets for
Canddateswith Disabilities andor Additional Suppart Needs (www.sgaorg.uk).
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UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)

National Unit Specification: gene al infor mation

CODE F3FS11
COURSE National 5 Energy

SUMM ARY

ThisUnit is amandaory Unit of the National 5Skills for Work Enegy Course. It isinterdedfor
canddaeswho areinterestedin a creer in the energy sector, or whowishto gain same pradical

skill sandknowledge of how the solar hot water energy sector operates. This Unit canalsobetaken as
astandaloneUnit.

TheUnit will introduce a microgereration heating systemwhich gengatesheatfromsdar energy and
transfers this heaterergy to ather appliancesthrough aheatexcarger. Thesolar panelwill be
sutablefor usein damestic or small scale indwstrid instalations. Thelearning will take place through
astrongfocus onpractical tasks which will give canddatesthe opportunity to develop manufacturing,
assembly, andtesting skillsrequiredto build asmall domestic solar hot water system.

Thedevelopmentof geneic employalility skills valued by employers will be animportantpart of this
Unit.

OUTCOMES

1 Connectcopper pipesfroma gpe workdiagram.

2 Prodwce ateamplanfor theproduction and testing of asmall scale domestic solar hotwater
systemto agivenspecification.

3 Contribute as amember of ateamto the assembly andtesting of a small scale damestic solar hot
water systemto agivenspecification.

4  Evaluaethesolar hotwater pard andtheteamworking proces.

RECOMMENDED ENTRY

Entry isatthediscretion of the certre.

Administrative I nfor mation

Superclass: QB

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 02

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Unit Specification can be purchased from the Scottish Qudlifications Authority. Pleasecontact the
Customer ServiceCentre, telephone 0345 279 1000. 37



National Unit Specification: geneal infor mation (cont)

UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)

CREDIT VALUE
1 credit atIntermedate 2 (6 SCQF credit points at SCQF level 5*).

*SCQF crddit points are usedto all ocate credit to qualificationsin the Scottish Credit and Qualifications
Framewvork (SCQF). Each qualification in the Framewvork isall ocated anumber of SCQF credit pointsat an
SCQF level. Thereare 12 SCQF lewes, rangng from Accessl to Doctorates.

CORE SKILLS
Thereis no automatic certification of Core illsin this Unk.

Oppatunitiesfor developing aspeds of Core kills are highlightedin Guidanceon Leaming and
Teacling Approaches for this Unit.
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National Unit Specification: statement of standards

UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)

Accepalde performancein this Unit will be the satisfadory achevement of the stardards set out in
this part of the Unit Spedfication. All sections ofthe statementof standards are mandadory and camot
be dteredwithout reference to SQA.

OUTCOME 1
Connectcopper pipes froma ppe work dagram.

(a) Appropriatetools are selededfor the task.

(b) Toolsandmaterids are used carectly for the intendedpurpaose.

(c) All stepsto complete the taskare followedin the @rrect sequence.
(d) Hedth andsafety requirements are aderedto throughoutthe activity.
(e) A qudity checkis carried out onthe completedwork.

OUTCOME 2

Prodice ateamplanfor the production andtesting ofa snall scale domestic solar hot water systemto
agivenspedfication.

(a) Contribute congructively to teamdiscussionsto establishrolesand redlistic timescdes.

(b) Contribute congructively to teamdiscussionson resources.

(c) Contribute congructively to teamdiscussionson tasks.

(d) Co-opeate with othersto findisea canprehansive dan of roles, resources required, andtasks set
outin squerce.

OUTCOME 3

Contribute as a member of a teamto the assembly andtesting of a small scale domestic sdar hot
water systemto agivenspecification.

(a) Co-opeate with othersin the aganising, shaiing, andsafe useof tods and materials.

(b) Co-opeate with othersin maintaining a safe, tidy working area.

(c) Adheetothe ayreedplanand work postively to complete tasks in the agreedtimescale.

(d) In an areedrole, @rry out practical tasks which cortribute to the assembly of the sdar hot water
system.

(e) In an @reedrole, arry out practical tasks which cortribute to thetesting of the system.

(f) Paticipatein aqudity check of thefinished workagainstthe given specification.

OUTCOME 4
Evaluae thesolar hot water parel andtheteamworking proces.

(a) Evauae thestremgthsandwegknesses of the planning, assembly, andtesting of the solar hot
water pargl.

(b) Evauaetheadvanagesand disadvantagesof teamworking.

(c) Evauae own contributionto work of the team.

(d) Idertify adion mintsfor improvementin the production ofthe product andtheteamworking
process.
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UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)

EVIDENCE REQUIREMENTS FOR THIS UNIT

Evidencesrequired to demongrate that cardidates have aclievedall Outcomes and Rrformance
Criteria. Performanceand written/oral eviderce is required for this Unit. Theevidenceshauld be
gatheredat appropriate points throughoutthe Unit in supevised, open-bookcondtions, in respanseto
agiven lrief.

Performanceevidenced Outcomel

Peformance &idencewill be genegatedin responseto an asignmentconsisting of practical activities
caried out in supervised workshopconditions. Anassessor observation chedklistmustbe canpleted
andsignedfor each andidate. Thepradical activitieswill involve bemling andjoining of copper pipe
for asmall scale solar hot water parel froma canponentdrawing. In eachtask, canddates must
demondrate that they can:

select appropriate tod s for thetask

usetods and materials corredly for theintended pupose
complete al stepsfor thetaskin thecorrect sequence

adhee to hedth andsafety requirements throughoutthe ativity
cary outa quality check onthe completed work

w W W W W

Performanceand product evidenced Outcomes2and 3

Paformance gidencewill be genegatedin responseto a group asignmentwhichwill involve the
plaming, assembly, andtesting of asmall scale domestic solar hot water system. Practical activities
mustbe caried ait in suypervised workshopcondtions.An assessor observation chedkli st mustbe
completedandsignedfor each @ndidate to confirm achievemert. A completedgroup pan andhe
finished product should beretained byeachgroup andused bytheassessor in discussionswith each
canddae. Theadievementof eachcardidate is based on Hs/her individual contribution to the
processand rot onthefinal group poducts. Theassessor chedklist shoud bebased dearly onthe
Paformance Citeriafor Outcomes 2 and3.

Written/oral evidenced Outcome 4

Eachcanddae musteval uate the product and processof teamworking. The evaluationwill take the
form of a presertation, which caild bewritten,ord, diagrammatica, andelectronic. It maybe an
individual evaluation ora contribution to agroup evaluation, providedthat al Performance Citeria
are met by eachcardidate. The evidencewill be acompleted and signed olservation checklist for
eachcardidate.

TheNational AssessmentBank(NAB) itemfor this Unit contains an appropriate brief which covers
theinvestigation andpresentation requirements of the Unit and anassessor observation dedlist.
Certreswishingto devisether own assessmerts mustreferto the NAB to ersure a canpaable
standard.
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UNIT Energy: Domestic Solar Hot Water Systems (Intemrmediate 2)

This part of the Lhit Spexification is offered as guidance. Thesupport natesare not manddory.

While the exact time all ocatedto this Unit is at the discretion of the centre, the notional design length
is 40hous.

GUIDANCE ON THE CONTENT AND CONTEXT FOR THIS UNIT

TheEnegy: Domestic Hot Water SystemsUnit has been designedto providecardidaes with arange
of practical skills focused within gumbingtechrology. Otherengineering basedskill swill alsobe
developedduring the assembly of the solar hot water pand. Thefocusof this Urit is onpractica

skill sandteamworking skill s that the candidate will useto access andorgan se relevantinformation,
andfinaly, to present their findingsin a clear format.

Canddates will gain knowledge and uderstanding of usng sdar energy to geneate a source of heat
sutable for usein damestic buildings to give hotwater, orto provide heit for anundefl oor heating
system.

Canddates will perform short practica exerciseswhich will demondrate their competenceinjoining
and bading of copper pipe.

Theassembly of aflatplate sdar collector parel will condstof pre-prepaed partsreadyfor usein the
assembly. Canddates, wakingin teams, wil follow drawings and instructions to produce the solar
pane, andtest and evaluate, the assembled solar parel’s effectiveness.

Canddates will measue any increasein water temperature anddraw conclusionson the system’'s
effediveness.

This solar panelwill beaflatplate mllector systemwhere thecomponerts corsist of aframe, flat
plate llector, heating pipe/coil, small tark/reservoir, insuation, and clear cover. A small pump to
give pressuisedfluid flow aroundthe systemmay be wsedto simulate a canplete installation andto
alow thepard to hare agreder variety of postions.

Outcome 1 haseendevel opedto ensure eachcardidate haghe oppatunity to demondrate
competencein the practical skill s requiredfor this Unit. Thisis good preperation for the teamworking
exacisein Outcomes?2 and3, ie when huilding, assembling, andtesting the solar pané. Testing of the
system shoud includethe useof athermometer to measure therisein temperature over a set time.

Techrical evaluationsshauld includea canparisonof completed workagainst thecriteriagivenin the
brief.

Pasanal andteamworking evaluaionsshauld be includedto highlight the adrantagesand
disadvantagesof workingin ateamand canparing this against the advantagesand d sadvartagesof
workingasanindividual .
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UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)

Teamworking tasks and roleswithin the teamthat candidatesshauld consderduring the assembly of
thesolar hot water parel are:

8§ Roles

— leader

— worker

— finisher

— problemsdver
§ Tasks:

— completingthe asembly within time

— working co-opeatively with athers

— building up relationshipsbetweenteammembers
— getting enmuragementfrom teammembers

— giving encouagementto otherteammembers

Teams shoud ideally be madeup of two candidates, but teams ofthree candidates would be
accetable.

Thegeneic employahlity skill s which are developedin this Unit are:

maintaining goodtimekeepng and adtendarce

maintaining a tidy work place

seeking feedack andadvice

followinginstructions

working co-opeatively with ahers

selectingand wsingtools correctly andfor the purpose theywere designed
usng Pasord Protective Equpmentcorredly and waking safely
following basic drawings correctly

chedking qudity of work

workingto agreeddeadlines

organising work eff ectively

working corfidently

willingness to learn new <ills or techmiques
workingindepeudently

reflectingon ovn peformance

learning from past experiences

developing presentation ill s

developing creativity skills

w W W W W W W W W W W W W w w w w w
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UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)

GUIDANCE ON LEARNING AND TEACHING APPROACHES FOR THIS UNIT

It isimportant that there isaninductionto the Uhit that will includeemployahility skill sandhealth
andsafety awaeness. This Unit involvesexperiertid leaningthrough the variouspractica
expeiencesandactivities. Canddates should experience workshopconditionsand shaild be
encarragedto peform tasks and condict themselvesin amannerappropriate to the wokplace.
Gengaa vocaional skills, such assel ecting andmaintainingtools andequipmen, are integrated with
practical activities within the Uni.

As wdl ascarrying out practical tasks, cardidates will alsolearn frombrief lessons on tealth and
safety and wokshopprotocol. Teaching andlearning approacheswill alsoinclude demongrations of
practicalwork by ledurers. Shortlessons onspecific aspects of domestic energy related practice and
the correct use oftools will proveinvaluade atintervals throughoutthelearning expaience. These
may befollowed bybrief practical sessionsin whichthe candidates ractice the skill emphasised in
thedemondration.

Integratedinto the Unit arethe employahility skill sthat employers value. It shodd be stressedthat al
the enployahility skill s are developedin this Urit, but only specifiedemployahlity skill s will be
assessed. Employabhility skill sare afocusof this Unit and shald bepromaedfrom Unit induction to
Unit completion.

In arderto raisethe cardidate’ s awareness of local indudries andtheredlitiesof the wokplace, visits
toloca energy related comparies could be arranged, if appopriate. Equally, visiting speakers from
local energy relatedfirms shoud be enxcouraged. Addtiond useful material andemployment
oppatunitiescanbe resaurced byreseachingloca domestic energy related comparies,
manuadurer’ s literature, or fromtheinternet.

This Unit shauld beddivered in a wokshopervironmert. Practical demondrationsand practical
exacisesshoud beused to ersure andidateshave thenecessary skill sandknowledge to carry outthe
practical tasks.

It is essential that all cardidateshave the opprtunity to develop thefull range ofskill s. This canbe
more dfficult whencanddatesare wokingin teams. It isrecommendecthat all canddates workon
small individual exercisesin thefirst instance.This will ersure al canddaescanplayafull rolein
this project based Unit. Theteamworking tasks which shodd beincludedin thelearning andteaching
are

Compressionjoints — tods: pipe grips, spanrer, jointing compound, fpe aiter

Solder joints — tools: wirewod, flux, and leating torch

Pipecutting andberding— equipment: bendtemplate/former or pipe kender

Themain sdar parel elemerts andtheir functions — frame, glass, kack plate, heatingtube,
insulation, installation system elements, andthear functions— pump, hotwater tank, underfloor
heding, bah typesof systems — evacudedtubeandflat plate cdlector.

w W W W

Theassembly andtesting of the solar parel could include al2vpump powvered bya windturbine or
PV solar panel. This would demongrate theimportance of energy integration andthe design of a self-
sustaining energy system.
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UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)

Theassembly of the domestic hot water panel shauld start with theteammembers dawingup a pan
whichliststhetasks to beundetakento assemble the solar panel, alongwith the namesof the
individuals who hae agreed to carry out the set tasks. All the canponents for thesdar panelwill be
preparedandreadyfor assembly, dthough ali mited amountof plumbing work will be needd. Once
thesolar panel hasbeenassembledit will bereadyfor testing. Initial testing can becarried aut in the
workshop byplacingit by awindowandchecking for any increase in water temperature. Testingin
anoutside ervironment should aupplementtheinitia testingwhere the actual sdar heatavailale will
give amore redistic idea ofthe effectiveness ofthe assembledsolar parel.

Canddates will be givenresporsibility, followinglecturer/teachersupport, for making chaces on the
format andstyle of the presentation oftheir key findings.

Wherethis Unit is ddivered aspart of the National 5 Energy Coursthere are good oppaotunitiesto
integrate the practica skill s with the developmentand assessmentof geneic employahility skill sin
the Energy. Employability and Careers Unit. The candidate’ s review of progressin employalhility
skill s could bebased onthepractical activities carriedoutin this Unit.

OPPORTUNITIES FOR CORE SKILL DEVELOPMENT

In this Unitthere are opportunities for candidatesto develop the Core kill of Problem ®lving during
the assembly of the solar hot water parel andin theuse ofdrawings and gedfications to solve the
build ssquerce, method,ard toolsto beused.

There are opportunities to develop aspects of the Core Skill of Comrrunication, both in the
investigation andpresertation, of findings.

GUIDANCE ON APPROACHES TO ASSESSMENT FOR THIS UNIT
Opportunitiesfor the use of e-assessment

E-assessmentmay be appopriate for sane asessmertsin this Unit. By e-assessment we mean
assessmentwhich is supported byinformation andcommunicaionstechology (ICT), swch as
e-testing or theuseof e-portfolios ore-chedlists. Catreswhichwishto use e-assessmentmust
ersure thatthe national gandard is appliedto al candidate evidenceandthat conditionsof assessment
asspedfiedin the Bviderce Reguremerts are met, regardless of themode ofgathering evidence.
Further adviceis available in SQA Guidelineson Online Asessment for Further Education (AA1641,
March 2003, SQA Guidelineson e-assessment for Schods (BD2625,June2005.

Fomative asessmentexercisesinvolvingcanddatesin identifying sdar hot water systems, sub-
systems, and canponetns, indudingtheir functions.Pradica exercises, includingthetesting of the
assembledsdar pardl, will playanimportantpart in buildingup the candidate’ s knowledge,
undestanding, andconfidencein relation to this Unit.
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National Unit Specification: support n otes(cont)

UNIT Energy: Domestic Solar Hot Water Systems (Intermediate 2)
Therecommended aproach to summative asessmentin this Unit isasfollows:

Outcome 1

Canddates will carry out pradica exercisesaccordingto agiven lrief. In dangthistheywill produce
artefacts whch will be uisedasthe besis for a discussion baweenthe assessor andthe cardidate. The
assessmentevidencewill be the completed signed asessor obsrvation chedli st which will detail the
essential stepsin the process as expressedin the PeformanceCriteria.

Outcomes 2 and3

Teams will carry outa pradical exerciseaccordingto agiven lrief. In dangthis, theywill produce
andtest asmall sdar hot water panel whichwill beused aghebasisfor a dscussgon ketween the
assessor andtheindividual. The asessmenteviderce will bethe completed signed assessor
obsevation chedlist which will detail the essential stepsin the processasexpressedin the
Performance Citeria.

Outcome 4

Theassessmentis based onthe end product of the Oucome which will be apresentationin aform of
theteam's choosng. Foms of presentation might include, for example, ashort tak, poger, lesflet,
diagram, or PowerPoint presentation.

An assessor checkli st identifying the aitical aspects ofthe presertation, regardless of form, shoud be
completedandretainedfor eachcandidate.

CANDIDATESWITH DISABILITIESAND/OR ADDITIONAL SUPPORT NEEDS

Theadditional suppat needs ofindividual candidates shodd betakeninto accaunt whenplaming
learning experierces, sdlecting assessmentinstrumerts, or considering alternative Outcanesfor Units.
Further advice can befound in the SQA document Guidance on Asessmant Arrangemets for
Canddateswith Disabilities andor Additional Suppart Needs (www.sgaorg.uk).
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UNIT Energy: Employability andCareas (Intermediate 2)

National Unit Specification: geneal infor mation

CODE F3FP11

COURSE National 5 Energy

SUMM ARY

This Unit isamandaory Unit in the National 5Skills for Work Eneigy Course andhasbeen
designedto beintegrated with the other Units of that Course.

It isintendedfor candidateswho aeinterestedin acareerin the energy sector. Candidateswill review
their performancein gedfied employahility skills urdertakenthroughoutthe Cairse and evaluate
their own stremgthsand weaknesses. Canddateswill dsobe involved in investigating careersin the

enggy sector. This Unit has beendesigned with secondary school canddaesin mind, kut may be dso
be suitable for other cardidate groups.

OUTCOMES

1 Review and galuate own performancein specified employakility skill s.
2 Investigate careers within the emrgy sector accordingto agiven lrief.

RECOMMENDED ENTRY
Entry is atthediscretion of thecertre.
CREDIT VALUE

0.5credt at Intermedate 2(3 SCQF aedt points a SCQF level 5*).

*SCQF credit points are used to all ocate credit to qualifications in the Scottish Credit and Qualifications
Framenork (SCQF). Each qudlifi cation in the Framenork is allocated a number of SCQF credit pointsat an SCQF
leve. Thereare 12 SCQF levels, ranging from Access 1 to Doctorates.

Administrative I nfor mation

Superclass: QB

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 02

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Unit Specification can be purchased from the Scottish Qualifications Authority. Pleasecontact the
Customer Contact Centre, telephone 0845 279 1000. 46



National Unit Specification: geneal infor mation (cont)

UNIT Energy: Employability andCareas (Intermediate 2)
CORE SKILLS
Thereis no automatic certification of Core illsin this Unk.

Oppatunitiesfor developing aspeds of Core kills are highlightedin Guidanceon Leaming and
Teacling Approachesfor this Unit.

Unit Spedfication — Energy: Employability and Carees (Intermediate 2)
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National Unit Specification: statement of standards

UNIT Energy: Employability andCaeeas (Intermediate 2)

Accepalde performancein this Unit will be the satisfadory achievement of the standards set out in
this part of the Unit Spedfication. All sections ofthe statementof standards are manddory and canat
be dteredwithout referernce to SQA.

OUTCOME 1

Review and galuate own performancein specified employahility skill s.

Performance Criteria
(a) Idertify andreview owvn strergths and weegknesses in relation to specified employahlity skill s.
(b) Seekfeedackon avn performancein specifiedemployahlity skill s.

(c) Idertify adion pintsforimprovementof own performancetaking account of review and
feedadk.

OUTCOME 2
Investigate careers within the errgy sector accordingto agiven lrief.

Performance Criteria

(a) Gather information fromavariety of souceson gedfiedcareers within theenergy sector.

(b) Useinformation gatheredto evaluate aselectedcareerinrelationto own employahlity skills and
attitudes.

(c) Checkthatall steps have been canpletedin accordancewith the given lrief.

EVIDENCE REQUIREMENTS FOR THIS UNIT

Evidence s required to demongrate that the cardidate hasachieved dl Outcomesand Rrformance
Criteria.

Theevidencefor this Unt will begeneatedfromcandidate reviewsand afalio.

Candidatereviews

Canddates mustcomplete areview of their employakility skill son four occasions. Thereviews
shoud be completedatregularintervals whch alow the candidates to demongdrate rogress between
reviews.The reviews should be canpletedin sipervised, opa-bookcondtionsand shauld besigned
by bath the candidate andthe assessor.

Falio

Eachcanddate should compile afolio to provide evidencethattheyhave:

§ gatheredinformationfromavariety of saurces
§ gatheredinformation onthreeselectedcareersin the erergy sector
§ usdtheinformationto evaluate aselected careeragainstown employahlity skills
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National Unit Specification: statement of standar ds (cont)

UNIT Energy: Employability andCareas (Intermediate 2)

Evidencefor thefolio shaild begatheredat appropriate points throughoutthe Urit in sipervised,
openbookcondtions.

TheNational AssessmentBank(NAB) packfor this Unit provides candidate review sheets and an
investigation brief. Certreswishingto develop their own assessmerts shoud refer to the NAB to
ersure acomparalde stardard.

Unit Spedfication — Energy: Employability and Carees (Intermediate 2)
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National Unit Specification: support notes

UNIT Energy: Employability andCareas (Intermediate 2)

This part of the Lhit Spexification is offered as guidance. The support natesare not manddory.

While the exact time all ocatedto this Unit is at the discretion of the centre, the notional design length
is 20hous.

GUIDANCE ON THE CONTENT AND CONTEXT FOR THIS UNIT

This Unit hasbeenprepared to provide cardidateswith anintroduction to idertifyingtheir own
strergths and weaknesseswith respect to employabhility skill sandmatching this information with
possible careers within theenrergy sector. Candidates will develop an urderstanding of the
employahlity skill srequired for a careerin the energy sector andthetechmical skills and knowledge
required for these careers. Theywill also derelop sef-evaluation skil s through the proces of
reviewingtheir own strengths and weaknesses throughoutthe Unit. The reviewsshoud take dacein
the context of appropriate practical activities. Where this Urit istaken aspart of the National 5
Enegy Course, suitalle practical activities can befound in the other Units.

Examplesof caeas whch canddaesmight investigate ae:

§ eectricianallowing progression onto a PV solar pargl systemingaller
high voltage erginesr — power distribution

plumberallowing progression orto solar hotwater syssemingaller or ground ®urce heat pump
systemingaller

hydro ergineer

oil/gasergineer

nudear engineer

electrical enginesr

cortrol engineer

maintenarce ergineer— various energy systems

systems design

w

w W W W W W W

Thegeneic employallity skill s which are developedor usedin this Unit are:

maintaining goodtimekeepng and #&tendarce

maintaining atidy work place

see&king feedackandadvice

followinginstructions

working co-opeatively with ahers

selectingand wsingtools correctly andfor the purpose theywere designed
usng Pasord Protective Equpmentcorredly and waking safely
following basic drawings correctly

chedking qudity of work

workingto agreeddeadlines

organisingwork effectively

working corfidertly

willingness to learn new ills or tecmiques
workingindepeulently

reflectingon owvn peformance

w W W W W w w w w wuw w w w w
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National Unit Specification: support n otes(cont)

UNIT Energy: Employability andCareas (Intermediate 2)

learning from past experiences

awaleness of arange of careasandjobroles
developinginvestigation skills

developing presentation ills

developing creativity skills

w W W W W

GUIDANCE ON LEARNING AND TEACHING APPROACHES FOR THIS UNIT

It isimportant to stress in theinductionto this Urit thatthe enployahility skill slisted dove ae
geneic andvalued byemployers. Camlidateswill be provided wth an opportunity to review how
well theyhave rogressedin developingwork pradices bycomparingthar own evaluationswith that
of their assessas. Theywill also beaskedto danondrate that theyhave madeprogressin their
performanceafter taking accountof their own evaluationsand thefeedtack fromther assessor.
Canddates will have asignificant degree of ownership in this process. Theyshauld be paitively
encarragedto develop thehalit of seeking feedback fromtheir tutors and emgaging in dscussion
abouttheir progressand aspeds oftheir performancethattheycan,or should, improve.
Assessorg/tutors should give corstructive feedbackandsupport to canddatesin making
improvemerts.

If a candidate' s attendanceandtimekeepng are already very good, podive feedackcanbegiven
andthe tutor andcardidate can oncentrate on other aspeds ofthe cardidate’ s work or performance.

Teacterdledurerscoud help to build candidates confiderce bygiving regular, congructive feedtack
ongeneic skills such as: working co-opeatively with others, carrying outinstructions, and woking
in accardarce with workshop protocols. Such preparatory work will help cardidateswhentheycome
to carry outtheir formal reviews.

Canddates should have eay accesgo information on careers within theenergy sector. Thecareas
shoud span the camplete range of opportunities available, egvocaiond (installation, manufadure),
tecmician(control, installation design), ergineer (equipmentdesign, manaemert).

Vigts, visiting speakers, videcs, and theinternet are all good soucesof information on @reers.

Wherethis Unit is ddivered aspart of the National 5 Enggy Coursethere are good oppeotunitiesto
integrate the practical skills with the developmentand assessmentof geneic employahility skill sin
the Energy. Employability and Careers Unit. The candidate’ s review of progressin employalility
skill scould be based onthepractical activities carriedoutin this Unit.

OPPORTUNITIESFOR CORE SKILL DEVELOPMENT

In this Unitthere are good oppatunitiesfor cardidates to devel op the Core kill of Comnunication
when canpletingtheir folio andresearching appropriate caeers. The Core Skill of Information
Techmlogycould asobe developedif cardidatesmake wse of theinternetand ICT when researching
possible careers and presertingtheir folio in a wordprocesedformat.
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National Unit Specification: support n otes(cont)

UNIT Energy: Employability andCareas (Intermediate 2)

GUIDANCE ON APPROACHES TO ASSESSMENT FOR THIS UNIT
Opportunitiesfor the use of e-assessment

E-assessment may be appopriate for same asessmertsin this Unit. By e-assessment we mean
assessmentwhich is supported byinformation andcommunicaionstechology (ICT), swch as
e-testing or theuseof e-portfolios ore-chedlists. Centreswhichwishto use e-assessmentmust
ersure thatthe national stardard is appliedto all candidate evidenceandthat conditionsof assessment
asspedfiedin the Bviderce Reguremerts are met, regardless of the mode ofgathering evidence.
Further adviceis availablein SQA Guidelineson Online Asessment for Further Educédion (AA1641,
March 2003, SQA Guidelineson e-assessment for Schods (BD2625,June2005.

Theprocess ofreview and evaludion using the Canlidate Review Sheet provided in the (NAB)
shoud take place at regular interval s throughoutthe learning andteaching process to demondrate
progression anddevelopmert. Thereviewsshauld becarriedoutin the context of differentworkshop
adivities, integrated with practical Units. Theinitial review shold be undertakenafter afew weeks
whenthe candidate will bealde to commenton hs/her developmentof employallity skills with a
degreeof understarding asto what these mean ad how to evaluate them.

Fomative assessmentexercises involving canddates in identifying their stremgthsand we&nesses
and @reer opportunitieswill play animportant part in building up the canddate’ s knowledge,
undestanding, andconfidencein relation to this Unit.

Visiting speakers or videowould beseen asa strongsuppat within this Unit, aswould alist of useful
internet sites.

Thesuwggested approachto summative asessmentin this Urit isasfollows:

Folio

Sedtion 1

On fouroccasions:

1 Canddate will complete relevant sectionsof thereview sheet.

2 Canddate will seekandrecord feedackon avn performance.

3 Canddate will identify adion pants.

4  Theassessor andcanddae will sign anddae eachreview shet.

Sedion 2

1 Canddate will identify a minimum of threecareers within the aenergy sector.
2 Canddate will gather information onthethree careersidentified.

3 Canddate will evaluate aselectedcareer against own employahility skill s.
4  Canddate will checkthat al stepsin thebrief have been caried aut.
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National Unit Specification: support n otes(cont)

UNIT Energy: Employability andCareas (Intermediate 2)
Employahility skillsused in this Unt are:

maintaining good timekeepng and dtendarce

maintaining atidy work place

seeking advice and followingingrudions

working co-opeatively with athers

soucestools correctly anduses tools correctly andfor the purposetheywere designed
uses Personal Protective Equipmentcorrectly and woksin asafe manner
follows basic drawings corredly

attertionto quality

worksto agreed deadlines

organises workeffectively

works in aconfident manrer

willingto learn newskills or techniques

works as an individua

reflects on owvn performance

learning from past experiences

selects appropriate career

w W W W W W W W w w w w w w w w

A NAB itemis availalde to suppat assessmentof this Unit. If centres wish to develop their own
assessmentinstrumerts theseshould be ofa canparable stardard.

CANDIDATESWITH DISABILITIESAND/OR ADDITIONAL SUPPORT NEEDS

Theadditional suppat needs ofindividual candidates shoud betakeninto account whenplaming
learning experierces, sdlecting assessmentinstrumerts, or considering alternative Outcanesfor Units.
Further advice can befound in the SQA document Guidance on Asessmant Arrangemets for
Canddates with Disabilities andor Additional Suppart Needs (www.sgaorg.uk).

Unit Spedfication — Energy: Employability and Carees (Intermediate 2) 53


http://www.sqa.org.uk/

»< SQA

National Unit Specification: gene al infor mation

UNIT Energy andthe Individual (Intermediate 2)

CODE F3FT 11
COURSE National 5 Energy

SUMM ARY

Thisisan opional Unit of the National 5Skills for Work Eneigy Course. This Unit canasobe
taken asa stand-alone Lhit.

Canddates will investigate the energy theyuseannually. Thiswill indudeproducingtheir own
Carbon Footprint, where candidateswill useEnergy and GO, cdculatorsto gauge whatimpactthey
are havingontheernvironmen. Using the data gainedtheywill review andevaluate their lifestyles to
try andredwce the energy theyconsume andthereby reducethe size of their carbon footprint.

This Unit hasbeendesigned with secondary school candidatesin mind hut is alsosutable for a wide
range of cardidate groups.

OUTCOMES
1 Investigate and determineown enegy consumptionin acordancewith agiven brief.
2 Investigate dhargesto lifestyle that will reduce ownenergy corsumptionin accordancewith a

given krief.
3  Presentfindings on ownrenergy corsumption according to agiven lrief.

RECOMMENDED ENTRY

Entry isatthediscretion of the certre.

Administrative I nfor mation

Superclass: QB

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 02

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Unit Specification can be purchased from the Scottish Qualifications Authority. Pleasecontact the
Customer ServiceCentre, telephone 0345 279 1000. 54



National Unit Specification: geneal infor mation (cont)
UNIT Energy andthe Individual (Intermediate 2)

CREDIT VALUE

0.5credt at Intermedate 2(3 SCQF aedt points a SCQF level 5*).

*SCQF crdlit points are usedto all ocate credit to qualifications in the Scottish Credit and Qualifications
Framework (SCQF). Each qualification in the Framework isall ocated anumber of SCQF credit points at an
SCQF level. Thereare 12 SCQF lewels, rangng from Accessl to Doctorates.

CORE SKILLS

Thereis no automatic certification of Core killsinthis Untk.

Oppartunitiesfor developing aspeds of Core Kkills are highlightedin Guidance onLeaming and
Teacling Approachesfor this Unit.
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National Unit Specification: statement of standards

UNIT Energy andthe Individual (Intermediate 2)

Accepalde performancein this Unit will be the satisfadory achievement of the standards set out in
this part of the Unit Spedficatiion. All sections ofthe statementof standards are manddory and canat
be dteredwithout reference to SQA.

OUTCOME 1

Investigate and determine own enegy corsumptionin acordancewith agiven lrief.

Performance Criteria

(a) Gather relevantinformation fromavariety of sources accardingto thegiven lrief.

(b) Gather information ontheforms and quantitiesof own enegy corsumption.

(c) Organiseinformation gatheredto produce own @rbonfoatprint based onidentified erergy
corsumption.

(d) Checkthatall steps have keen canpletedin accordancewith the givenbrief, including
completing the workto the agreedtimescae.

OUTCOME 2

Investigate dhangesto lifestyle that will reduce own erergy corsumption in accordancewith agiven
brief.

Performance Criteria

(a) Gather relevantinformationfroma variety of saurces accardingto the given trief.

(b) Gather information onpossible ways of redwcing own eneggy consumption.

(c) Organiseinformation gatheredto produce arevised carbonfootprint which redwces energy
corsumption.

(d) Checkthatall steps have been canpletedin accordancewith thegiven trief, including
completing the workto theagreedtimescae.

OUTCOME 3

Present findings on ownenergy corsumption according to agiven lrief.
Performance Criteria

(a) Present clear summary information onown existing carbonfoaotprint.

(b) Present clear summary information onown revised carbonfootprint.
(c) Idertify clearly the impactof the changeson avn enegy consumption.
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National Unit Specification: statement of standar ds (cont)

UNIT Energy andthe Individual (Intermediate 2)

EVIDENCE REQUIREMENTS FOR THIS UNIT

Evidences required to demondrate the candidates have aclievedall Outcomesand Peformance
Criteria.

Peformance angbroductevidenceisrequired for this Unit. The evidence shoud be gathered at
appropriate points throughout the Urit, in open-bookcondtions, in respanseto agiven lrief.

Performanceand product evidence

Canddates will carry out an individualinvestigation accardingto theinstructionsin agiven hrief
which covers all Outcomesand Rrformance Citeria. Findings will be gathered in afolio whichthe
assessor will discusswith the candidate to checkthat all steps have beencarried out asspecified. The
assessor will thencomplete andretain a checklist for each @ndidate asevidercethatall stepshave
beencarried out asspecified in the brief.

Product evidence

Eachcanddae will produce apresentation which meds the PaformanceCriteriain Outcome 3.The
method ofcommunication in the presentation may be chosn bythe candidate — written/oral,
diagrammatic, graphical, and dectronic — are all acceptable. The andidate may dsochoosedifferent
forms of communicaion — poder, leaflet, shat talk, PowerPant presertation — are all acceptable,
providedthe PerformanceCriteria are met.

An assessor checkli st identifying the aitical aspects ofthe presertation, regardless of form, shoud be
completedandretainedfor eachcardidate. The aitical aspects are:

8§ summary information mustbe dear

§ summary information mustcover bath own existing catbonfootprint andown revised @rbon
footprint

8§ impactof chargesonenergy corsumption mustbeclealy identified

TheNational AssessmentBank(NAB) itemfor this Unit contains an appopriate brief which covers
theinvestigation andpresentation requiremerts of the Unit and anassessor observation chedlist.
Certreswishingto devisether own assessmerts mustreferto the NAB to ersure a canparable
standard.
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National Unit Specification: support notes

UNIT Energy andthe Individual (Intermediate 2)

This part of the Lhit Spexification is offered as guidance. Thesupport natesare not manddory.

While the exact time all ocatedto this Unit is at the discretion of the centre, the notional design length
is 20hous.

GUIDANCE ON THE CONTENT AND CONTEXT FOR THIS UNIT

TheEnegy andthelndividual Unit has eendesignedto provide @ndidateswith anintroductionto
the anountof energy theyuseor consume and hece the size of their primary carbonfootprint'. The
focusof this Unit is ontheinvestigation ill s that thecanddae will useto accessand aganise
relevantinformation, andfindly, to present their findings in aclear format.

Thecandidates could usean orlineenergy/carbonfoatprint calculator to determine thesize of their
cabon footprint. This will normally state how thisvalue canpareswith theaverage pesonin the UK.
Canddates will reviewther initial detail sto try andreducethe anountof energy theycorsume and
draw upnew ores. This rew daa canbe inputinto the enegy cdculator and anew carbonfootprint
produced. The newcarbon foatprint isthenevaluatedto monitor the differencesmadeby altering the
enegy theynow proposeto use.

! A Carbon Footprint is made upof the sumof two pats, the primary carbon footprint andthe
secordary carbon footprint.

Theprimary carbon footprintis a masure of our direa emissionsof CO, fromtheburning of fossil
fuelsinduding damestic energy corsumption andtranspatation (egcar and plare).

Theseconday carbonfootprint is a masure of theindirect CO, enissionsfromthe whae lifecycle of
products weused - thoseassociated with their marufacture andeventual disposal or
decanmnissioning.

Canddates will only deal with theprimary carbonfoatprint, athough it would be bendicial to atleast
expain what the secondary carbon footprint is.

Whencardidatesare exploring possible ways to redwce energy consumption, changesin the energy
used could come fromsome ofthefollowing:

walk more

cycle more

share alift

use'pak andride schemes

usepublic transpat

useasmalleror electric car

bail only the waer needd

redwe the hausecenrd heatingtemperature

turn down rad ator thermodatic valves

useless eectricity: playstation/games, hegting, tumble drier, washer, musc payer, har drier,
shower dishwasher, video/DVD playes, lights, etc
useenergy efficient light bulbs

w W W W W W W W W W

wn
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UNIT Energy andthe Individual (Intermediate 2)

increase the anountof insulationin the hane: wall, ceiling, floor

fit anefficient condersinggasboiler

switch off or don't use*standby’

reduwe fly or fly ard stay halidays

usefoodgrown locally

regycle waste

usemicrogeneation systems onyour home: solar hot water pardls, sdar phaovoltaic parels,
wind turbines, or ground source heat pumps

w W W W W W W

Thegeneic employahlity skill s which are developedin this Unit are:

maintaining goodtimekeepng and #tendarce
seeking feedackandadvice

chedking qudity of work

workingto agreeddeadlines

organising work eff ectively

working corfidently

workingindepeudently
developinginvestigation skills

developing presentation ill s

developing creativity skills

w W W W W W W W W W

GUIDANCE ON LEARNING AND TEACHING APPROACHES FOR THIS UNIT

It isrecanmendedthatathorough inductionis givento caridatesat thestart of this Unit sothat they
undestand thatthe main learning approach will be candidate-certred. Canlidates shoud work
indegpendeitly on agiveninvestigation lrief andshauld develop and useskillsin accessingand
organsing information from a variety of saurces. Sarrcesmightinclude:

family andfriends
manuadurer’ singructions
internet

referencebooks

visiting speakers

w W W W W

It is envisagedthat some tutor support is givento cardidatesin theinitial stages, and atregular
intervals, throughoutthis Unit. However, the intentionis to ercourage cardidatesto work as
independetly aspossible.

Canddates will be givenresporsibility, following lecturer/teacher support, for making chdceson the
formatandstyle of the presertation oftheir keyfindings.

The candidate will be central to the learning andteaching of this Unt. Theyshauld be poactivein
detailingtheerergy theyinitially use, and draw upchangesto ther lifestyle which would reduce this
eneagy corsumption and the size of their carbonfootprint. Theywill reflect ontheeffectthese
chargeshave to their lifestyle andsize oftheir carbonfootprint.
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National Unit Specification: support n otes(cont)

UNIT Energy andthe Individual (Intermediate 2)

Whencardidatesare presenting their findings in this Unit, there are goodlearning oppatunitiesfor

the wtole classgroup. The sharing of information andthe different methodsused for presertations

provide useful opportunities for reflection anddiscussion. Theassessmentprocessitself can beused
asavauaHle part of thelearningin the Uhit.

Wherethis Unit isddivered aspart of the National 5 Energy Coursthere are good oppatunitiesto
integrate the practical skillswith the developmentand assessmentof geneic employahility skill sin
the Energy: Employability and Careers Unit. The candidate’ s review of progressin employalhility
skill s could bebased onthepractica activities carriedoutin this Unit.

OPPORTUNITIESFOR CORE SKILL DEVELOPMENT

In this Unit there are good oppatunitiesfor cardidates to develop the Core kill of Information
Techmlogy:

8 intheinvestigationandcalculation oftheir carbonfootprint
8 intheuse of ICT to present findings

There are opportunities to develop apects of the Core Skill of Comrrunication both in the
investigation andpresertation offindings.

GUIDANCE ON APPROACHES TO ASSESSMENT FOR THIS UNIT
Opportunitiesfor the use of e-assessment

E-assessmentmay be appopriate for same asessmertsin this Unit. By e-assessment we mean
assessmentwhich is supported by information andcommunicaionstechology (ICT), swch as
e-testing or theuseof e-portfolios ore-chedlists. Centreswhichwishto use e-assessmentmust
ersure thatthe national stardard is appliedto al candidate evidenceandthat conditionsof assessment
asspedfiedin the Bviderce Requremerts are met, regardless of themode ofgathering evidence.
Further adviceis available in SQA Guiddineson Online Asessment for Further Educaion (AA1641,
March 203), SQA Guidelineson e-assessment for Schod's (BD2625,June2005.

Fomative asessment exercises involving canddates in identifying their energy corsumption wil |
play animportantpart in building up the candidate’ s knowledge, undrstanding, and corfidencein
relationto this Unit.

Therecommended approach to summative asessmentin this Unit is asfollows:

Outcomesl and2

Canddates will carry outan investigation eccordingto agiven lrief. In ddangthis, theywill gather
their findingsin afolio which will beused asthebasisfor adiscussion betweenthe asessor and the

canddae. Theassessmentevidencewill bethe completed signedassessor chedlist whichwill detail
the essential stepsin the proces, asexpessedin the Performance Citeria.
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UNIT Energy andthe Individual (Intermediate 2)

Outcome 3

Theassessmentis basedonthe end product of the Oucome whichwill be apresentationin aform of
the candidate’ s choosng. Forms of presentation might include,for exanple, ashort talk, poger,
leafl et, diagram, or PowerPoint presentation.

An assessor checklist identifying the aitical aspects ofthe presertation, regardless of form, shoud be
completedandretainedfor eachcandidate.

CANDIDATES WITH DISABILITIESAND/OR ADDITIONAL SUPPORT NEEDS

Theadditional suppat needs ofindividual candidates shodd betakeninto accaunt whenplaming
learning experierces, selecting assessmentinstrumerts, or considering alternative Outcanesfor Units.
Further advice can befound in the SQA documentGuidance on Asessmant Arrangemets for
Canddateswith Disabilities andor Additional Suppart Needs (www.sgaorg.uk).
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National Unit Specification: geneal infor mation

UNIT Energy: Oil/Gas Extradion (Intemmediate 2)
CODE F3FW 11

COURSE National 5 Energy

SUMM ARY

Thisisan optional Unit of the National 5Skil s for Work Eneigy Course. It can dso betaken asa
stand-aloneUnit.

Thepurposeof this Unit isto give camlidatesan urderstanding of how oil/gasfieldsare formed, how
theyare extracted, andtheequipmentused in controlling theflow process. Cardidates will be
introducedto the typesof platform used on off-shae ingallations,the methodsusedto drill and
extract oil and gas, including fluid control, andalso the methods sedto transport the al andgasto
themainland.

This Unit hasbeendesigned with secondary school candidatesin mind, hut is also sutable for a wide
range of cardidate groups.

OUTCOMES

1 Investigate and determinetheformation and sustainahility of oil andgasfieldsto agiven hrief.

2 Investigate off-shae oil and gasinstall ationsand extraction in accordancewith agiven lrief.

3 Presentfindings onformation, exraction, platform types, andfluid control of oil and gasfrom
off-shaeinstalations.

RECOMMENDED ENTRY

Entry is atthediscretion of thecertre.

Administrative Infor mation

Superclass: YB

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 02

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Unit Specification can be purchased from the Scottish Qudlifications Authority. Pleasecontact the
Customer ServiceCentre, telephone 0345 279 1000. 62
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UNIT Energy: Oil/Gas Extradion (Intemmediate 2)

CREDIT VALUE

0.5credt at Intermedate 2(3 SCQF aedt points at SCQF level 5*).
*SCQF crdlit points are usedto all ocate credit to qualifications in the Scottish Credit and Qualifications

Framework (SCQF). Each qualification in the Framework isallocated anumber of SCQF credit pointsat an
SCQF level. Thereare 12 SCQF lewels, rangng from Accessl to Doctorates.

CORE SKILLS
Thereis no automatic certification of Core killsin this Untk.

Oppatunitiesfor developing aspeds of Core kills are highlightedin Guidanceon Leaming and
Teacling Approachesfor this Unit.
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UNIT Energy: Oil/Gas Extradion (Intemmediate 2)

Accepalde performancein this Unit will be the satisfadory achievement of the standards set out in
this part of the Unit Spedficaion. All sections ofthe gatement of standards are manddory and cana
be dteredwithout reference to SQA.

OUTCOME 1

Investigate and determinetheformation and sustainallity of oil andgasfieldsto agiven lrief.

Performance Criteria

(a) Gather relevantinformation fromavariety of saurces accardingto the given Irief.

(b) Gather information onthe formation and gedogica structure of oil and gasfields.

(c) Gather information onthe sugainability of offshore oil andgasproduction.

(d) Organiseinformation gatheredto produce dear summary information of the formation of oil and
gasfieldsand arevaluation of its sustainability.

(e) Checkthatall steps have keen canpletedin accordancewith thegiven trief, including
completing the workto theagreedtimescde.

OUTCOME 2
Investigate off-shae oil and gasinstall ationsand extraction in accordancewith agiven lrief.
Performance Criteria

(a) Gather relevantinformationfromavariety of saurces accardingto thegiven lrief.

(b) Gather information onthe purpose andthelayout of platforms/rigs.

(c) Gather information onthe equipmentandmethods sed in extracting oil and gas.

(d) Organseinformation gatheredto produce dear summaries onoil andgasplatforms/rigs and
extraction, equipment, andmethods.

(e) Checkthatall steps have keen canpletedin accordancewith thegiven Irief, including
completing the workto theagreedtimescde.

OUTCOME 3

Present findings onformation, exraction, platform types, andfluid control of oil and gas from off-
shaeinstallations.

Performance Criteria

(a) Present clear summary information ontheformation and gructure of oil/gasfields.
(b) Present clear summary information onplatforms usedon df-shae instalations.
(c) Presentclear summary information ontheextraction of oil/gas.

(d) Present clear summary information onthesustainability of oil/gasfieldsin the UK.
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UNIT Energy: Oil/Gas Extradion (Intemmediate 2)

EVIDENCE REQUIREMENTS FOR THIS UNIT

Evidencesrequired to demongrate the candidates have achevedall Outcomesand Peformance
Criteria.

Peformance angbroductevidenceisrequired for this Unit. The evidence shoud be gathered at
appropriate points throughout the Urit, in open-bookcondtions, in respanseto agiven lrief.

Performanceand product evidence

Canddates will carry outan individualinvestigation accarding to theinstructionsin agiven lrief
which covers all Outcomesand Rrformance Citeria. Findings will be gathered in afolio whichthe
assessor will discusswith the candidate to checkthatall steps have beencarried out asspecified. The
assessor will thencomplete andretain a checklist for each @ndidate asevidercethatall stepshave
beencarried out asspecified in the brief.

Product evidence

Eachcanddae will produce apresentation which meds the PaformanceCriteriain Outcome 3.The
method ofcommunication in the presentation may be chosn bythe candidate — written/oral,
diagrammatic, graphical, and dectronic — are al acceptable. The andidate may dsochoosedifferent
forms of communicaion — poder, ledflet, shat talk, PowerPadnt presertation — are all acceptable
providedthe PerformanceCriteria are met.

An assessor checkli st identifying the aitical aspects ofthe presertation regardless of form shoud be
completedandretainedfor eachcardidate. The aitical aspects are:

§ summary information mustbe dear

8§ summary information mustcover bath the formation and gructure of oil/gasfields

8§ summary information mustcover the puposeof ail/gasplatforms, induding mobile andfixed
platforms

8§ summary information mustcover the eqiipmentused in drillingandnatural andforcedextraction
methods

§ impactof thesustainability of oil/gasextractionin the UK

TheNational AssessmentBank(NAB) itemfor this Unit contains an appopriate brief which covers
theinvestigation and presentation requiremerts of the Unit and anassessor observation cedlist.
Certreswishingto devisether own assessmerts mustreferto the NAB to ersure a canpaable
standard.
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UNIT Energy: Oil/Gas Extradion (Intemmediate 2)

This part of the Lhit Spexification is offered as guidance. The support natesare not mandaory.

While the exact time all ocatedto this Unit is at the discretion of the centre, the notional design length
is 20hous.

GUIDANCE ON THE CONTENT AND CONTEXT FOR THIS UNIT

Evidencesrequired to demongrate the candidates have achevedall Outcomesand Peformance
Criteria.

TheEneagy: Oil/Gas Extraction Unit has been designed to provide cardidateswith anin-deph
undestanding of an energy souce whichisimportantto the UK econamy. It introducesthe history of
howtherawfuelisformed,the equipmentrequiredto extract it, and howit is controlledfrom the
platforminto the pipelines. Thefocusof this Unit isontheinvestigation kills that the candidate will
useto access and organise relevantinformation, andfinally, to present ther findingsin aclear format.

This Unit will provide andidateswith an urderstanding of the oil andgasextraction industry. It will
introduce canddaesto theformation of andgedogical formation of oil/gasfieldsandthe
sustainallity of oil/gasproduction.

Canddates will investigate thetypesof platforms orrigs wisedin the North Sea. Theywill gain an
undestanding of thesystems wsed on gplatform, andthefunction they perform.

Theywill gain an urderstanding of how oil andgasis extracted wsing natural andpressurised methods
andthe eqlipmentusedto cortrol its flow.

Thefollowinginformation givesanindication of whatshoud beinvolvedin this Unit:

8§ oil andgasfield formation— plants/animals, converted into carbonrich canpounds, pressure
and leat— crudeoil andgas

oil andgasfield gedogy — porous and impermealle rock, reservoir

sustainaklity of oil andgas— reduction of available UK oil and gas

platform typesand wses— drilling, mobil e (semi submersible,jackup, dill ship), andfixed
drilling— drill, sleeves, mud

extraction methods— natural andforced

control — casingand Qristmastree

w W W W W W
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UNIT Energy: Oil/Gas Extradion (Intemmediate 2)

Thegeneaic employahlity skills which are developedin this Urnit are:

maintaining goodtimekeepng and #tendarce
seeking feedackandadvice

chedking qudity of work

workingto agreeddeadlines

organsingwork effectively

working corfidertly

workingindepeudently
developinginvestigation skills

developing presentation ill s

developing creativity skills

w W W W W W W W wWw W

GUIDANCE ON LEARNING AND TEACHING APPROACHES FOR THIS UNIT

It isrecanmendedthatathorough inductionis givento cardidatesatthestart of this Unit sothat they
undestand thatthe main learning approach will be candidate-certred. Canlidates shoud work
indegpendently on agiveninvestigation lrief andshauld develop and useskillsin accessingand
organising information from a variety of saurces. Sarcesmight include:

family andfriends
manuadurer’ sinstructions
internet

referencebooks

visiting speakers

w W W W W

It is envisagedthat some tutor support is givento cardidatesin theinitial stagesand atregular
intervals throughoutthis Unit. However, the intentionisto ercourage cardidatesto work as
independetly aspossible.

Canddates will be givenresporsibility, following lecturer/teacher support, for making chdceson the
format andstyle of the presentation oftheir key findings.

Thecandidate will becentral to the leaning andteaching of this Unt. Theyshauld be poactivein
detailingtherole of amajor enegy sector within the UK. Theyshauld investigate howtherawfuelis
formed andextractedandtrarsported, the platforms used andhe methods wsed, to extract the oil and
gasfromoil and gasfieldsudngvarious techniques to ensure the maximum fuel removal.

Whencardidatesare presenting their findings in this Unit, there are good learning oppatunitiesfor
the whole classgroup. The sharing of information andthe different methodsused for preserntations
provide useful opportunities for reflection anddiscussion. Theassessmentprocessitself can beused
asavauale part of thelearningin the Uhit.

Wherethis Unit isddivered aspart of the National 5 Energy Coursthere are good oppatunitiesto
integrate the practica skillswith the developmentand assessmentof geneic employahlity skill sin
the Energy. Employability and Careers Unit. The candidate’ s review of progressin employalility
skill s could bebased onthepractica activities carriedoutin this Unit.
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UNIT Energy: Oil/Gas Extradion (Intemmediate 2)

OPPORTUNITIESFOR CORE SKILL DEVELOPMENT

In this Unit there are good oppatunitiesfor cardidates to develop the Core ill of Information
Techrology:

§ intheinvestigation of theformation and extradion of oil andgas
§ intheuse of ICT to present findings

There are opportunities to develop apects of the Core Skill of Comrmrunication both in the
investigation andpresertation offindings.

GUIDANCE ON APPROACHES TO ASSESSMENT FOR THIS UNIT
Opportunitiesfor the use of e-assessment

E-assessmentmay be appopriate for same asessmertsin this Unit. By e-assessment we mean
assessmentwhich is supported byinformation andcommunicaionstechology (ICT), swch as
e-testing or theuseof e-portfolios ore-chedlists. Centreswhichwishto use e-assessmentmust
ersure thatthe national stardard is appliedto al candidate evidenceandthat conditionsof assessment
asspedfiedin the Bviderce Reguremerts are met, regardless of themode ofgathering evidence.
Further adviceis available in SQA Guidelineson Online Asessment for Further Educdion (AA1641,
March 2003, SQA Guidelineson e-assessment for Schods (BD2625,June2005.

Fomative asessmentexercises involving canddatesin identifying how oil andgasfields are formed
andthe gedogica structure theyhave, the platforms and the systems usedto extract theraw fuel, will
play animportantpat in building up the candidate' s knowledge, unarstanding, and corfidencein
relationto this Unit.

Therecommended aproach to summative asessmentin this Unit isasfollows.

Outcomes 1 and?

Canddates will carry outan investigation accordingto agiven lrief. In dangthis, theywill gather
their findingsin afolio which will beused asthebasisfor adiscussion betweenthe asessor and the
canddae. Theassessmentevidencewill bethe completed signedassessor chedklist whichwill detail
the essential stepsin the processasexpressedin the Performance Citeria.

Outcome 3

Theassessmentis basedonthe end product of the Oucome whichwill be apresentationin aform of
the candidate’ s choosng. Foms of presentation might include,for example, ashort talk, poger,

leafl et, diagram, or PawerPoint presentation.

An assessor checklist identifying the aitical aspects ofthe presentation, regardless of form, shoud be
completedandretainedfor eachcardidate.
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UNIT Energy: Oil/Gas Extradion (Intemmediate 2)

CANDIDATESWITH DISABILITIESAND/OR ADDITIONAL SUPPORT NEEDS

Theadditional suppat needs ofindividual candidates shodd betakeninto account whenplaming
learning experiences, selecting assessmentinstrumerts, or considering alternative Outcanesfor Units.
Further advice can befound in the QA document Guidance on Asessmant Arrangemets for
Canddateswith Disabilities andor Additional Suppart Neals (www.sqaorg.uk).
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UNIT Energy: Conventiona Tednologies and the Grid (Intemmediate 2)

National Unit Specification: geneal infor mation

CODE F3FV 11
COURSE National 5 Energy

SUMM ARY

Thisis an opional Unit of the National 5Skills for Work Enegy Course. This Unit canalsobe
taken asa stard-aloneUnit.

Canddates will investigate how corentional energy geneation plants support the UK stota energy
needsandreviewtheeffea each ofthemhason the environment. Theywill investigate systems used
to genaate eledricity usng cod, ail, gas, hydro, andnudear energy asa pover source. The ationa
grid andthedigtribution of enagy/power will beinvestigated from both presentand projectedfuture
needs.

This Unit hasbeendesigned with secondary schoolcandidatesin mind hut is alsosuitable for a wide
rarge of cardidate groups.

OUTCOMES

1 Investigate mnvertional energy systemsin accodance with agiven hrief.

2 Investigate e ectricity trarsmission anddistribution through the retional grid systemin
acordancewith agiven lrief.

3  Presentfindings on ownenergy corsumption according to agiven krief.

RECOMMENDED ENTRY

Entry isatthediscretion of the certre.

Administrative I nfor mation

Superclass: QB

Publication date:  August 2013

Source Scottish Qualifications Authority
Version: 02

© Scottish Qualifications Authority 2013

This publicaion may be reproduced in whole or in part for educational purposes provided that no profit is derived from
reproduction and that, if reproduced in part, the source isacknowledged.

Additional copiesof this Unit Specification can be purchased from the Scottish Qualifications Authority. Pleasecontact the
Customer ServiceCentre, telephone 0345 279 1000. 70
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UNIT Energy: Conventional Technologies and the Grid (Intemrmediate 2)

CREDIT VALUE
0.5credt at Intermedate 2(3 SCQF aedt points a SCQF level 5*).

*SCQF crdlit points are usedto all ocate credit to qualifications in the Scottish Credit and Qualifications
Framewvork (SCQF). Each qualification in the Framewvork isall ocated anumber of SCQF credit pointsat an
SCQF level. Thereare 12 SCQF lewes, rangng from Accessl to Doctorates.

CORE SKILLS
Thereis no automatic certification of Core illsin this Unk.

Oppatunitiesfor developing aspeds of Core kills are highlightedin Guidanceon Leaming and
Teacling Approachesfor this Unit.
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UNIT Energy: Conventiona Tednologies and the Grid (Intemmediate 2)

Acceptale performancein this Unit will be the satisfadory achievement of the standards set out in
this part of the Unit Spedficatiion. All sections ofthe statementof standards are manddory and canat
be dteredwithout reference to SQA.

OUTCOME 1

Investigate convertional energy systemsin accadarnce with agiven lrief.

Performance Criteria

(a) Gather relevantinformation fromavariety of sources accardingto thegiven lrief.

(b) Gather information onthe contribution of selectedenegy systems to the UK.

(c) Gather information ontheenvironmental effects of selectedenergy systems.

(d) Organiseinformation gatheredto produce dear summaries ontheenegy cortribution and
ernvironmertal effects of convertional energy systems.

(e) Checkthatall steps have keen caonpletedin accordance with thegiven lrief, including
completing the workto the agreedtimescae.

OUTCOME 2

Investigate electricity transmission anddistribution through the retiona grid system in accaedance
with agivenbrief.

Performance Criteria

(a) Gather relevantinformationfromavariety of saurces accardingto thegiven lrief.

(b) Gather information onways oftranamitting el ectricity through the retiond grid.

(c) Gather information onways of distributing eledricity to the consumer.

(d) Gather information onthe environmental issuesraised when singa ndional grid system.

(e) Organseinformation gatheredto produce dear summaries onthetramnsmission and dstribution
of eectricity, including environmenta effeds.

(f) Checkthatall steps have been canpletedin accordancewith thegiven brief, including
completing the workto the agreedtimescde.

OUTCOME 3

Present findings on ownenergy consumption according to agiven lrief.

Performance Criteria

(a) Present clear summary information onthe contribution of conventional energy systems.

(b) Present clear sunmmary information ontheervironmertal eff ects of convertional energy systems.

(c) Presentclear summary information onthetransmissionand dstribution of electricity.
(d) Present clear summary information ontheenvironmertal issuesof the raetional grid.
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UNIT Energy: Conventiona Tednologies and the Grid (Intemmediate 2)

EVIDENCE REQUIREMENTS FOR THIS UNIT

Evidencesrequired to demondrate the candidates have aclievedall Outcomesand Peformance
Criteria.

Peformance angbroductevidenceisrequired for this Unit. The evidence shoud be gathered at
appropriate points throughout the Urit, in open-bookcondtions, in respaiseto agiven lrief.

Performanceand product evidence

Canddates will carry out an individualinvestigation accardingto theinstructionsin agiven hrief
which covers all Outcomesand Rrformance Citeria. Findings will be gathered in afolio whichthe
assessor will discusswith the candidate to checkthatall steps have beencarried out asspecified. The
assessor will thencomplete andretain an olservation chedlist for eachcardidate asevidencethat all
steps have keencarriedoutasspedfiedin the krief.

Product evidence

Eachcanddate will produce apresentation which meds the PaformanceCriteriain Outcome 3.The
method ofcommunication in the presentation may be chosn bythe candidate — written/oral,
diagrammatic, graphical, and dectronic — are al acceptable. The andidate may dsochoosedifferent
forms of communicaion — poder, leaflet, shat talk, PowerPant presertation — are all acceptable,
providedthe PerformanceCriteria are met.

An assessor checkligt identifying the aitical aspects ofthe presertation, regardless of form, shoud be
completedandretainedfor eachcardidate. The aitical aspects are:

summary information mustbeclear

summary information of the cantribution of convertion erergy systemsto the UK
summary information onthe ervironmental effeds of convertional erergy systems
summary information onthe transmission of electricity

summary information oneledricity distribution g/stems

summary information onthe ervironmental effeds of the retional grid

w W W W W W

Summary information ofthe catribution of convertion erergy systems mustcover three ofthe
following; coal power, dil power, gaspower, hydro power or nuclear power.

Summary information onthe ervironmenal effeds for corventional erergy systems should include,
where appropriate; carbon emissions, sustainability of fud, fuel pipelines, waste products, radiation,
wildlife, climate charge, or hedth.

Summary information ontrarsmission linesshauld include; cables, pylons,underground céles,
efficiencies, and high voltages.

Summary information ondistribution systems should indude; supply transformer stations, stepdown
voltages(133kV or 110kV), distribution to corsumers (230V), and danestic uses.
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UNIT Energy: Conventiona Tednologies and the Grid (Intemmediate 2)

TheNational AssessmentBank(NAB) itemfor this Unit contains an appopriate brief which covers
theinvestigation andpresentation requiremerts of the Unit and anassessor observation diedlist.
Centreswishingto devisether own assessmernts mustreferto the NAB to ensure a canparable
standard.
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UNIT Energy: Conventional Tedhnologies and the Grid (Intermediate 2)

This part of the Lhit Spexification is offered as guidance. Thesupport natesare not manddory.

While the exact time all ocatedto this Unit is at the discretion of the centre, the notional design length
is 20hous.

GUIDANCE ON THE CONTENT AND CONTEXT FOR THIS UNIT

The Eneagy: Conveitional EnergyProduction andthe Grid Unit has been designed to provide
canddaeswith anintroductionto thesize and relevance of theconvertiona energy power gengation
sector in the UK, andhowthe retional grid is used to transmit this el ectrical power to the damestic
market. Issuesthat aisefrom these geneation andtransmission technologies are alsoinvestigated.
Thefocusof this Unit is ontheinvestigation ills that the cardidate will useto accessandorganse
relevantinformation, andfindly, to present their findingsin aclear format.

This Unit shauld give camlidates the opportunity to determinethe importanceof convertional power
systemsto the total energy used in the LK. Theywill alsogain an urderstanding of the ervironmertal
issueslinkedto each of the enegy systems, from CO, emissionsto thedisposa of waste produds.

Thetramsmission and distribution ofeectricity usngthe retional grid will be investigatedto give
canddaesan urderstanding of how domestic electricity is dstributedto the @mnsumer.

Thenational grid should beevaluatedin terms ofit medingthe reedsof the UK todayandin the
future. Renewdl e energy systems will come into consideration whenlooking at the future ofthe
nationa grid, ie gereratinglarge anourts of electrical powerin remote locations,egoff-shae wind
farms, and rot having power linesto trarsmit the pover to wherethemain populationin Sotlandis.
Canddates will also cansider the ewironmertal effects ofthe national grid andinvestigate the effect
of anychargesanticipatedfor it.

Thefollowingis aguide to the contentin this Urit:

§ Totd UK energy produced:

— individual techndogies
— enagy producd for:

— coalpower

— il power

— gaspower

—  hydro paver

— nudear power

§ Environmental issues:
— cabon emissions
— degetion of fuel avail able
— fuelpipelines
— €lectricity power lines
— waste products
— radation
— wildlife
— climate charge
— hedth
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UNIT Energy: Conventiona Tednologies and the Grid (Intemmediate 2)

8§ Thenational grid:
— auminiumcabes
— stedl cores
— pylons
— undeground cales
— efficiercies
— highvoltages

8 Trarsmissionand dstribution:
— suppy trarsformer stations
— stepdown voltage (132kV or 11kV)
— digtributedto cansumers
— stepdown voltage (230V)
— domestic uses

8 Grid environmertal issues:
— overhead poverlines, pylons,large pylons,cost, maintenaice,aesthetics
— undeground cables, insuation, mst, maintenance aestheics

Thegeneaic employahlity skill s whichare developedin this Urnit are:

maintaining goodtimekeepng and dtendarce
seeking feedackandadvice

chedking qudity of work

workingto agreeddeadlines

organising work eff ectively

working corfidently

workingindepeudently
developinginvestigation skills

developing presentation ill s

developing creativity skills

w W W W W W W W W W

GUIDANCE ON LEARNING AND TEACHING APPROACHES FOR THIS UNIT

It isrecanmendedthatathorough inductionis givento caridatesat thestart of this Unit sothatthey
undestand thatthe main learning approach will be candidate-certred. Caxlidates shoud work
indegpendeitly on agiveninvestigation lrief andshauld develop and useskillsin accessingand
organsing information from a variety of saurces. Sarcesmightinclude:

family andfriends
manufadurer’ singtructions
internet

referencebooks

visiting speakers

w W W W W
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UNIT Energy: Conventiona Tednologies and the Grid (Intemmediate 2)

It is envisagedthat some tutor supyort is givento cardidatesin theinitial stagesand atregular
intervals throughoutthis Unit. However, the intentionis to ercourage camlidatesto work as
independetly aspossible.

Canddates will be givenresporsibility, following lecturer/teachersupport, for making chaceson the
formatandstyle of the presertation oftheir keyfindings.

The candidate will be central to the learning andteaching of this Unt. Theyshauld be poactivein
detailingtheraw fuels/materials used to geneate power andtherefining processestheymay needto
undego to make themstitable for use. Alsoin the size of the total power geneated by corvertional
power stations,comparing these values, and evaluating how dependent we are oneachof these
techhologies, andgaining an uncerstarding of the ervironmertal issues comededto each of the
enagy geneaationtecmologies.

Theywill aso beproactive in investigatingwhy a ndional grid is used to distribute power around the
UK, andinvestigate the ervironmertal issuesconnected with havinga ndiond grid, andany eff ects
that afuture national grid could have.

Whencardidatesare presenting their findings in this Unit, there are good learning opportunitiesfor
the whole classgroup. The sharing of information andthe different methodsused for presertations
provide useful opportunities for reflection anddiscussion. Theassessment process itself can beused
asavauale part of thelearningin the Unit.

Wherethis Unit isddivered aspart of the National 5 Energy Coursthere are good oppatunitiesto
integrate the practica skill s with the developmentand assessmentof geneic employallity skill sin
the Energy. Employability and Careers Unit. The candidate’ s review of progressin employalhility
skill scould bebased onthepractical activities carriedoutin this Unit.

OPPORTUNITIES FOR CORE SKILL DEVELOPMENT

In this Unitthere are good oppatunitiesfor cardidates to develop the Core ill of Information
Techrology:

8 intheinvestigation of thesize andvalue of cornventional power and using a ndional grid system
8 intheuse of ICT to present findings

There are opportunities to develop apects of the Core Skill of Communication both in the
investigation andpresertation offindings.

GUIDANCE ON APPROACHES TO ASSESSMENT FOR THIS UNIT
Opportunitiesfor the use of e-assessment

E-assessmentmay be appopriate for same asessmertsin this Unit. By e-assessment we mean
assessmentwhich is supported byinformation andcommunicaionstecmology (ICT), such as
e-testing or theuseof e-portfolios ore-chedlists. Cantreswhichwishto use e-assessmentmust
ersure thatthe national stardard is appliedto all candidate evidenceandthat conditionsof assessment
asspedfiedin the Bviderce Requremerts are met, regardless of the mode ofgathering evidence.
Further adviceis availablein SQA Guidelineson Online Asessment for Further Educdion (AA1641,
March 2003, SQA Guidelineson e-assessment for Schods (BD2625,June2005.
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National Unit Specification: support n otes(cont)

UNIT Energy: Conventiona Tednologies and the Grid (Intemmediate 2)

Fomative asessmentexercises involvingcanddatesin identifyingthe size andvalue of theenegy
producedthrough convertional power stationsandthe useof anational grid system, will play an
important part in building up the cardidate' s knowledge, unarstanding, and onfidencein relationto
this Unit.

Therecommended aproach to summative asessmentin this Unit isasfollows:
Outcomesl and2

Canddates will carry outan investigation accordingto agiven lrief. In dangthis, theywill gather
their findingsin afolio which will beused asthebasisfor adiscussion betweenthe asessor and the
canddae. Theassessmentevidencewill bethe completed signed assessor observation chedli st
which will detail the essential steps in the process as expressed in the PerformanceCriteria.

Outcome 3

Theassessmentis basedonthe end product of the Oucome whichwill be apresentationin aform of
the candidate’ s choodng. Foms of presentation might include,for example, ashort talk, poger,
leafl et, diagram, or PowerPoint presentation.

An assessor checkli st identifying the aitical aspects ofthe presertation, regardless of form, shoud be
completedandretainedfor eachcandidate.

CANDIDATES WITH DISABILITIESAND/OR ADDITIONAL SUPPORT NEEDS

Theadditional support needs ofindividual candidates shoud betakeninto account whenplaming
learning experiences, selecting assessmentinstrumerts, or considering alternative Outcaenesfor Units.
Further advice can befound in the SQA document Guidarnce on Asessmant Arrangemets for
Canddateswith Disabilities andor Additional Suppart Neals (www.sqaorg.uk).
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