Higher National Graded Unit Specification

General Information for Centres

This Graded Unit has been validated as part of the HNC/D Electrical Engineering. Centres are
required to develop the assessment instrument in accordance with this validated specification.
Centres wishing to use another type of Graded Unit or assessment instrument are required to
submit proposals detailing the justification for change for validation.

Graded Unit Title: Electrical Engineering: Graded Unit 1
Graded Unit Code: DN3V 34

Type of Graded Unit:  Examination

Assessment Instrument: Closed book examination

Credit points and level: 1 HN Credit at SCQF level 7: (8 SCQF credit points at SCQF
level 7*)

*SCQF credit points are used to allocate credit to qualifications in the Scottish Credit and Qualifications
Framework (SCQF). Each qualification in the Framework is allocated a number of SCQF credit points
at an SCQF level. There are 12 SCQF levels, ranging from National 1 to Doctorates.

Purpose: This Graded Unit is designed to provide evidence that the candidate has
achieved the following principal aims of the HNC/D awards in Electrical Engineering:
Graded Unit 1.

¢ develop knowledge, understanding and skills in a range of core electrical principles,
electrical power systems, electrical machine principles and electrical safety at Higher
National level (these studies in core electrical principles and technologies are
underpinned by a mandatory Unit in Mathematics)

¢ develop candidates’ ability to apply analysis and synthesis skills to the solution of
electrical engineering problems

¢ develop learning and transferable skills (including Core Skills)

¢ develop a range of Communication knowledge and skills relevant to the needs of
electrical incorporated engineers

Recommended Prior Knowledge and SKills: 1t is recommended that the
candidate should have completed or be in the process of completing the following Units
relating to these specific aims prior to undertaking this Graded Unit:

Single Phase A.C. Circuits

Three Phase Systems

Electricity Power Systems

Electrical Machine Principles

Mathematics for Engineering 1: Electronics and Electrical
Communication: Practical Skills
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General Information for Centres (cont)

Core SKills: There are no Core Skills embedded in this Graded Unit specification.

Context for Delivery: If this Unit is delivered as part of a Group Award, it is
recommended that it should be taught and assessed within the subject area of the Group
Award to which it contributes.

The Assessment Support Pack (ASP) for this unit provides assessment and marking
guidelines that exemplify the national standard for achievement. It is a valid, reliable and
practicable assessment. Centres wishing to develop their own assessments should refer to the
ASP to ensure a comparable standard. A list of existing ASPs is available to download from
SQA’s website (http://www.sqa.org.uk/sqa/46233.2769.html).

Assessment: This examination-based Graded Unit is Electrical Engineering: Graded Unit
1. It will consist of a written examination of three hours duration.

An exemplar instrument of assessment and marking guidelines have been produced to
indicate the national standard of achievement required at SCQF level 7.
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Administrative Information

Graded Unit Code: DN3V 34

Graded Unit Title: Electrical Engineering: Graded Unit 1

Date of publication:  July 2018

Source: SQA

© Scottish Qualifications Authority 2005, 2018

This publication 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 is

acknowledged.

FURTHER INFORMATION: Call SQA’s Customer Contact Centre on 44 (0) 141 500 5030
or 0345 279 1000.
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Higher National Graded Unit specification: Instructions for
designing the assessment task and assessing candidates

Graded Unit Title: Electrical Engineering: Graded Unit 1

Conditions of Assessment

The assessment is based on a closed book examination lasting three hours. The examination
will consist of six 25-mark questions with candidates being allowed to answer any four out of
the six questions. Candidates will be allowed access to standard formulae and appropriate
data sheets where required.

Reasonable assistance is the term used by SQA to describe the difference between providing
candidates with some direction to generate the required evidence for assessment and
providing too much support, which would compromise the integrity of the assessment.
Reasonable assistance is part of all learning and teaching processes. In relation to the
assessment of Higher National Examination-based Graded Units, assessors may provide
advice and guidance on examination technique and clarification on the meaning of command
words which may appear within an examination paper, prior to the formal examination.

Remediation is not allowed in Examination-based Graded Unit assessments.

Any candidate who has failed their Higher National Examination-based Graded Unit or
wishes to upgrade their award must be given a re-assessment opportunity, or in exceptional
circumstances, two re-assessment opportunities. This must be done by using a substantially
different examination.

The final grading given must reflect the quality of the candidate’s evidence at the time of the
completion of the graded unit. Candidates must be awarded the highest grade achieved,
whether through first sitting or through any re-assessment.

The examination should be unseen and the assessment should be conducted in controlled and
invigilated conditions.

At all times, the security, integrity and confidentiality of examinations must be ensured.
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Higher National Graded Unit specification: Instructions for
designing the assessment task and assessing candidates (cont)

Instructions for designing the assessment task:

The examination should be designed to assess the candidate’s critical knowledge and
understanding of the topics relating to the specific aims which this Graded Unit is designed to
cover. The questions and corresponding marks should be designed in accordance with the
ranges indicated in the table that follows. However, the overall total mark for the examination

is 100.

Topic

Level of knowledge/
understanding

Weighting/
Mark Allocation

Apply single phase a.c.

Solve single-phase A.C.

loads supplied by
symmetrical three phase
supplies.

Analyse power in three
phase loads.

theory to solve Electrical circuits using complex 10%
Engineering problems notation.
Apply three phase electrical | Describe the production and
theory to solve Electrical characteristics of a three
Engineering problems phase supply.
Analyse the response of
balanced and unbalanced
star and delta connected 20%
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Higher National Graded Unit specification: Instructions for
designing the assessment task and assessing candidates (cont)

Topic

Level of knowledge/
understanding

Weighting/
Mark Allocation

Utilising single and/or three
phase a.c. theory to solve
Electricity Power Systems
problems

Demonstrate knowledge of
Electricity Supply Systems.
Analyse distribution
systems.

Analyse faults on a three

phase system. 20%
Explain methods of
improving power system
efficiency.
Analysing Electrical Examine electromagnetic
Machine operations and field concepts and circuits.
characteristics making use Analyse the construction,
of single and three a.c. operation and
theory where appropriate to | characteristics of d.c.
support the analysis motors, single-phase 30%
motors, three-phase
induction motors,
transformers and
synchronous generators and
motors
Apply the manipulation Algebraic techniques to
and solution of equations manipulate expressions and
and complex number theory | solve equations commonly
to the solution of Electrical | found in engineering.
Engineering problems
Carry out operations 10%
involving complex
numbers.
Analyse trigonometric
functions and their graphs.
Use Communication skills | Respond to written
to interpret and respond to information on a complex
written Electrical vocational issue.
Engineering questions
Produce written information 10%

in a prescribed format on a
complex vocational issue.

The structure of each questions should normally conform to the following marking structure:

Knowledge and understanding 5 marks
Applications 10 marks
Analysis and evaluation 10 marks
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Higher National Graded Unit specification: Instructions for
designing the assessment task and assessing candidates (cont)

The structure of the paper should comply with the following format:

two questions majoring on Electrical Machine Principles

two questions majoring on Single-Phase Circuits and Three-Phase Systems

two questions majoring on Electricity Power Systems with some Three-Phase Principles
included.

The examination will be marked out of 100. Assessors will aggregate the marks achieved by
the candidate to arrive at an overall mark for the examination. Assessors will then assign a
grade to the candidate for this Graded Unit based on the following grade boundaries:

¢ A=70%-100%
¢ B=60%-69%
¢ C=50%-59%

Guidance to Centres

Centres are encouraged to study this Electrical Engineering: Graded Unit 1 specification and
the associated specimen paper carefully before embarking on the writing of any HNC Electrical
Engineering Examination paper.

The main purpose of the Electrical Engineering: Graded Unit 1 specification is to assess the
candidate’s ability to solve problems which involve the integration of some knowledge and
skills from one of the four main Electrical Engineering areas of Electrical Machine Principles,
Electricity Power Systems and Single Phase A.C. circuits and Three Phase Systems. In addition
to this, limited opportunities are also provided to assess some Communications and
Mathematical skills although such assessment of these skills should be set within the context
of Electrical Engineering.

Integration involves the ability to apply knowledge, understanding and skills obtained in one
subject area to another area. For example, it is recognised that a good level of knowledge and
skills in Electrical Principles and Mathematics is essential for the delivery and assessment of
other electrical engineering subjects such as Electricity Power Systems and Electrical
Machines. The Electrical Engineering: Graded Unit 1 examination should avoid the duplication
of the areas being assessed in the individual Units.

Experience shows that candidates often have great difficulty in transferring knowledge,
understanding and skills from one subject area to solve problems in another area of study.
Candidates tend to compartmentalise knowledge, understanding and skills into subject areas
with considerable reluctance to transfer across subject boundaries. It is important however in
the Electrical Engineering industry, to apply knowledge, understanding and skills from
different subject areas to solve complex problems in other areas and the acquisition of these
skills is of vital importance. The Electrical Engineering: Graded Unit 1 provides opportunities
to develop these critical transferability and problem solving skills.

As well as having a 3 hour examination, the Unit includes a notional study time of 37 hours to
allow candidates to practice solving problems which involve the transfer of knowledge,
understanding and skills across the subject boundaries. Centres should use a range of formative
assessment to support such skills developments.
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Higher National Graded Unit specification: Instructions for
designing the assessment task and assessing candidates (cont)

Centres are also strongly recommended not to limit opportunities for the transferability of
knowledge, understanding and skills within Electrical Engineering to the Electrical
Engineering: Graded Unit 1 only but to seek opportunities for the consolidation of these critical
skills throughout the whole HNC and HND Electrical Engineering awards.

Candidates with Additional Support Needs

This Graded Unit specification is intended to ensure that there are no artificial barriers to
learning or assessment. The additional support needs of individual candidates should be taken
into account when planning learning experiences, selecting assessment instruments or
considering special alternative assessment arrangements. For information on these, please
refer to the SQA document Guidance on Assessment Arrangements for Candidates with
Disabilities and/or Additional Support Needs, which is available on the SQA website
WWW.Sqa.org.uk.
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