[image: Discover University of Wales Trinity Saint David] 
APPENDIX GA36a

	LEVEL 4 ASSESSMENT SPECIFICATION 



	Student name:
	Wesley Hill
	Student ID number:
	141916

	Programme:
	HNC Electrical and Electronic Engineering

	Module:
	Design of Electrical Installations

	Module code:
	PCEE4007
	[bookmark: _Toc157192359][bookmark: _Toc157553112]Contribution to Overall Module Assessment (%):
	50%

	Lecturer:
	Steven Evans
	Internal Verifier:
	Nigel Richards

	Assignment Title:
	Commercial Office Installation.
	Word count (or equivalent):
	2000

	Submission deadline:
	 31st January 2024
	Return date of provisional marks & written feedback:
	17th February 2024

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission, you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  




	Module Learning Outcomes 
(from module syllabus)

	


LO1, LO2








	
TASK DESCRIPTION



[bookmark: _Toc157192360][bookmark: _Toc157553113]This Assignment consists of THREE sections: A, B and C.

Commercial Marketing Office Installation

Specification
The attached drawing shows the plans for a Marketing Office on the ground floor of a four-storey office building.

· The offices have been refurbished in recent years and the interior walls are 100mm solid partition sections.
· External walls are of 225mm brickwork, internally plastered.
· The office floors have been screeded and are to be covered with carpet tiles.
· The roof/ceiling construction is as shown on the detailed drawing attached.


Electrical Supply Details
· The electrical supply to the building is TNC-S 400V, 3-phase and Neutral.
· The installation within the building is fed by a variety of final circuits plus a sub-main SWA cable to the office suite. 
· There is an existing single phase, 10way, double insulated consumer unit with BS3036 protective devices installed by the entrance to the office area.  The supply to the unit is TN-S, 230V, 50Hz, single-phase.
· The quick start modular fluorescent luminaires are rated at 58W.
· The tungsten filament lamps are rated at 100W


The mounting heights of the accessories above finished floor level (f.f.l.) are as follows:

· Light switches		1200mm
· Switched socket outlets	450mm
· Distribution board		2100mm

All work is to be carried out during normal working hours and while the rest of the building is occupied.

Section A

1. The client has requested that level of illumination within the marketing and Administration offices is to be upgraded by substituting the single 1500mm 58W luminaires with 1800mm twin lamp fittings rated at 70W per lamp.
Explain the likely effects the change will have upon the rating of the circuit cables and protective devices

2. The partition between the manager’s office and the manager’s secretary’s office is to be relocated 30 inches into the secretary’s office.
a. Identify the ramifications in terms of electrical work
b. Explain what would be required between the various trades/ contractors working in such a small area
c. Identify how (b) above, would be achieved

3. List the factors to be considered when calculating the costs of
a. Upgrading of fluorescent luminaires
b. Removal and replacement of outlets within the partition
c. Upgrading the lighting to modern installation standards
d. Upgrading the consumer unit to current requirements



Section B

4. Due to the electrical loading for this building, the supplier’s equipment has current transformers (CTs) installed as part of the metering arrangement. With the aid of a sketch, show how such CTs would be installed and connected

5. Upon completion of the alterations and additions to the electrical installation, the work will have to be inspected and tested following which it must be certificated
Describe the: 

a. 	Testing that will need to be carried out
b. 	Standards to which the test equipment and leads must comply
c.	IET publication which gives guidance on the inspection, testing and certification of electrical installations

and state the

c. 	Certification forms which must be completed
d.	Report work which will need to be completed referring to the existing installation
e. 	Person who should receive the completed forms

6. State the types and ranges of test instruments which will be used to test this electrical installation

7. Research and state the maximum permitted values of earth fault loop impedance for the lighting and socket outlet circuits in the office area



Section C

8. 	Consider a way in which the entire lighting system in the offices and general work area can can be switched by the operation of one Key Switch located by the front door. Create and label a wiring diagram to illustrate the interconnection of the control components within circuit

9. 	State three possible causes of the non-operation of a fluorescent luminaire within the office area and suggest how you would rectify each

10. State the implications of isolating the supply to the office once it has been occupied by the
      client

11. With the aid of a fully labelled circuit diagram, show how it is possible to provide a 400V
      three-phase, four wire supply from an 11kV, three phase, three wire supply

12. Indicate on a circuit diagram how the following supplies are connected on a three phase
      four wire TN-S system:

    a)	230Volts single-phase
    b)	400V, three-phase, three-wire
    c)	400V, three-phase, four wire
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Commercial Office Installation

	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set.    You should provide evidence that you have accessed an appropriate range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: You must provide evidence of individual research with respect to the area of study and provide relevant referencing. 



2. Knowledge and Understanding Skills
At level 4, you should be able to demonstrate knowledge of the underlying concepts and principles associated with your area(s) of study.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding. 

Guidance specific to this assessment: Your report and presentation should show you gained knowledge of the subject area.



3. Cognitive and Intellectual Skills
You should be able to present, evaluate and interpret qualitative and quantitative data, in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of your subject(s) of study. You should be able to evaluate the appropriateness of different approaches to solving problems related to your area(s) of study and/or work. Your work must contain evidence of logical, analytical thinking. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? You should provide justification for your arguments and judgements using evidence that you have reflected upon the ideas of others within the subject area and that you are able to make sound judgements and arguments using data and concepts.  Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: Your report should show sound judgements and arguments related to the scenario and your responses to tasks.






4. Practical Skills
At level 4, you should be able to apply the basic underlying concepts and principles to evaluate and interpret these within the context of your area of study. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  

Guidance specific to this assessment: Your report and presentation of practical work should indicate a level of research with respect to the application and deployment of the equipment, materials or processes that form the basis of the area of study.



5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.  This includes demonstrating: that you can communicate the results of your study/work accurately and reliably, and with structured and coherent arguments; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.


Guidance specific to this assessment: Your work should be well organised and presented in a professional manner. 







	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.


	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	
A reasonably written and presented assignment.




	
	
15

	
	25
	

	2. Knowledge and Understanding Skills

	
	

	

A good level of understanding and knowledge displayed across the assignment.



	
	
15

	
	25
	

	3. Cognitive and Intellectual Skills

	
	

	
Clear evidence of transferable skills throughout the assignment.




	
	
12

	
	20
	

	4. Practical Application Skills

	
	

	

Sound knowledge and practical skills evident across the assignment.



	
	
15

	
	20
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
A tworking knowledge of BS7671:2018 shown throughout the assignment.


	
	
5

	
	10
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	 62 %

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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	GENERIC ASSESSMENT CRITERIA



	Level 4

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.



	Level 4
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources but with some reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.
	Engagement with an appropriate range of literature, including sources retrieved independently. Some over-reliance on texts rather than other sources. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Generally sound referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature. High-level referencing skills consistently applied.

	Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)
	Major gaps in knowledge and understanding of the basic underlying concepts and principles of the subject matter. Inclusion of irrelevant material.  Substantial inaccuracies. 
	Gaps in knowledge of the basic underlying concepts and principles, with flawed or superficial understanding. Some significant inaccuracies and/or irrelevant material.  
	Limited knowledge and understanding of the basic underlying concepts and principles within the subject area. Some elements may be missing. 
	Knowledge of the basic underlying concepts and principles is accurate with a good understanding of the field of study but lacks depth and/or breadth.
	Competent knowledge of the basic underlying concepts and principles.  Exhibits very good understanding. 
	Excellent knowledge and understanding of the basic underlying concepts and principles of the subject. 
	Exceptional, detailed knowledge and understanding of the basic underlying concepts and principles

	Cognitive and intellectual skills 
(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements.) 


	Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Minimal or no use of
evidence to back up views.

	Largely descriptive work, with superficial evaluation of the underlying concepts and principles. Weak interpretation of data, flawed development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.
	Limited attempt at evaluation of the underlying concepts and principles, tending towards description.
Can interpret qualitative and quantitative data but with some errors. Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.

	Good evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data, with minor errors.
An emerging ability to use evidence to support the argument.
Mostly valid arguments and logical judgements. 
	Sound evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately. Ability to devise arguments using evidence to make mostly appropriate and valid judgements. 

	Excellent evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately and with some insight. Excellent ability to devise arguments using evidence and make appropriate and valid judgements. 
	Exceptional evaluation of the underlying concepts and principles based evidence. Outstanding interpretation of qualitative and quantitative data.
Exceptional ability to devise arguments using evidence and make wholly appropriate and valid judgements. 

	Practical skills
(Different approaches to solving problems in particular contexts.)

	Limited or no use of taught, basic methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Very weak evidence of different approaches to problem-solving in particular contexts. 
	Rudimentary application of taught, basic methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak evidence of different approaches to problem-solving in particular contexts.


	An adequate awareness and mostly appropriate application of basic methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. 
Can identify problems in particular contexts and propose basic alternative approaches or solutions though there may be errors. 
	A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. 
Good evidence of different approaches to problem-solving in particular contexts and proposes mostly appropriate solutions.
	A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions.
	An advanced application of a range of taught, basic methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Excellent evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions. 
	Exceptional levels of application and deployment skills in particular practical contexts. Outstanding identification of problems in particular contexts and formulation of wholly appropriate, thoughtful solutions / different approaches.

	Transferable skills for life and professional practice
(Communicate the results of their study/work accurately and reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise of some personal responsibility within a structured and managed environment.)
	Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively individual or as part of a group. Little or no evidence of the skills for employment requiring the exercise of some personal responsibility.


	Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Flawed approach to individual or group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of some personal responsibility.
	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as part of a group, meeting most obligations to others but perhaps with limited involvement in group activities.
Demonstrates the basic skills for employment requiring the exercise of some personal responsibility, with some areas of minor weakness.
	Mostly coherent, organised and accurate work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities.
Demonstrates the skills for employment requiring the exercise of some personal responsibility, with some areas of strength and some of minor weakness.
	Work is accurate, coherent, fluent, well-structured and organised. 
Can work effectively independently and/or as part of a team, with very good contribution to group activities. Demonstrates very good skills for employment requiring the exercise of some personal responsibility, with just occasional minor weakness.
	Work is coherent, very fluent and is presented professionally. Can work effectively independently and/or as part of a team, with an excellent contribution to group activities. Demonstrates excellent skills for employment requiring the exercise of some personal responsibility with an appetite for further development.

	Work is accurate, exceptionally coherent, very fluent and presented well. Can work effectively independently and/or as part of a team, with an exceptional contribution to group activities. Demonstrates exceptional skills for employment requiring the exercise of some personal responsibility with an appetite for further development.
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[bookmark: _Toc157553114]Introduction


This paper aims to look at the design and installation issues when installing circuits concerning domestic applications. Using an office area as an example to learn from this paper looks at not only the electrical work involved when testing, designing or installing circuits, but also the organisation and planning skills needed in order to carry out such work. This paper looks at the calculations involved to work out lighting fittings, cable sizes, and what protective devices to install, as well as looking at a metering arrangement for a typical domestic or commercial application.

This paper also looks at the electrical supplies involved in domestic applications such as 3 phase and single phase, and how they can be connected in a panel. This paper will also look at the standards and regulations involved in the installation, design, and testing of electrical circuits to ensure that electrical work is carried out safely and to a certain standard, making it easier to carry out the work. 





































[bookmark: _Toc157553115]Section A

1. [bookmark: _Toc157553116]The client has requested that level of illumination within the marketing and Administration offices is to be upgraded by substituting the single 1500mm 58W luminaires with 1800mm twin lamp fittings rated at 70W per lamp.
Explain the likely effects the change will have upon the rating of the circuit cables and protective devices

A 58w luminaire on a 230v circuit will demand about 0.2amps of current as power divided by voltage = current, thus by looking at the plan drawing there are 10 58w luminaires in the marketing and administration offices, this lighting circuit will demand a current of around 2.5amps. a 1mm flat twin and earth cable is usually installed for lighting circuits which can carry a current of 10.5amps, this will then be protected by a MCB, allowing for inrush current this would most likely be protected by a 6 amp MCB. If the lighting was to be upgraded to twin lamp fittings rated at 70w per lamp, that would increase the power demand therefore increase the current demand for the circuit to about 1400w overall, with a current demand of 6 amps. Thus, factoring in inrush current the peak current demand during startup would be 10.95 amps. This means that the cabling that is in place is now insufficient for the current demands for the circuit as is the MCB that is in place. The circuit would have to be rewired with different sized cable, BS7671 shows that 1.5mm flat twin and earth cable has a current carrying capacity of 13amps, making this sufficient to carry out the rewire. However, the MCB would also have to be upgraded to at least a 13 amp MCB with a C type tripping curve. 










2. [bookmark: _Toc157553117]The partition between the manager’s office and the manager’s secretary’s office is to be relocated 30 inches into the secretary’s office.
a. Identify the ramifications in terms of electrical work
· Removal of old sockets + safe isolation and disconnection of cabling associated with sockets, as can be seen in the drawing this would require 2 sockets to be safely isolated, disconnected and removed. 
· Cable potentially needs to be rewired as the cable destination has now moved and may be further away. 
· Put 2 new sockets in

b. Explain what would be required between the various trades/ contractors working in such a small area

Part of the work will be down to other contractors/builders to remove the wall and then build a new wall 30 inches into the secretary’s office, this requires good communication, organisation and planning as all the trades must work in conjunction with each other without getting in each others way in such a small workplace. Each trade would need to complete the work and then communicated with the other trades involved when the work is completed so they can then organise their days to finish work. 


c. Identify how (b) above, would be achieved

Each trade needs to co-ordinate with each other to organise their work load accordingly. Each trade would need to communicate with each other and plan so that the work task can be achieved. This is also highly necessary so that work is carried out safely as it involves electrical work the electrical contractors need to communicate with the other trades about the work carried out, confirming the safe isolation and disconnection of the cabling.

3. [bookmark: _Toc157553118]List the factors to be considered when calculating the costs of
a. Upgrading of fluorescent luminaires 
· Cost of lighting 
· Cost of possible cable rewire (for greater current demand) 
· Cost of protection devices upgrade 

b. Removal and replacement of outlets within the partition
· Labour time + materials 
· Downtime of office space 

c. Upgrading the lighting to modern installation standards
· Cost of upgraded lighting
· Cost of labour 
· Downtime related to work
· Possibly full re wire



d. Upgrading the consumer unit to current requirements
· Cost of consumer unit, with room for improvement
· Cost of protective devices 
· Downtime related to work
· Possibly full re wire 

[bookmark: _Toc157553119]Section B

1. [bookmark: _Toc157553120][image: ]Due to the electrical loading for this building, the supplier’s equipment has current transformers (CTs) installed as part of the metering arrangement. With the aid of a sketch, show how such CTs would be installed and connected 

A current transformer measures the current flow of a conductor by being connected in series with the live cable, the primary coil of the CT is connected to the live conductor and the secondary coil is connected to the meter to feedback the current flow where it can be logged. Figure A– Shows the practical application of a current transformer


[image: 47 Ways to Wire Your Power Meter Wrong - kele.com]
Essentially, the conductive live cable will induce a voltage into a magnetic core, this magnetic core will then induce a voltage into a coil of wire, this wire will go back to the electrical meter to be measured. The current flow that runs through the secondary coil will be miniscule and directly proportional  to the amperes of the live conductor. For a 3 phase system the CT secondary coil will be fed back to the meter for each phase, a live and a neutral wire. The voltage will also be measured by the meter in some cases, this is done without the use of any transformer.

Figure B – Shows a diagram for connecting a CT to a meter.




2. [bookmark: _Toc157553121]Upon completion of the alterations and additions to the electrical installation, the work will have to be inspected and tested following which it must be certificated
Describe the: 
a. Testing that will need to be carried out 

Earth fault loop impedance – An earth fault loop impedance will test the path that a fault current has to ground, for the fault current to travel to ground the impedance, or resistance, must be very low. During this test the prospective fault current will also be tested which is the highest amount of current that can flow in the event of a short circuit. Earth fault loop impedance can be derived using the formula . Where Ze is the external earth fault loop impedance and R1 + R2 is the loop resistance of the live and protective conductors. 
 
RCD testing – RCD testing should be carried out to ensure that it will trip quickly if there is a fault current, a tripping time will be specified on the RCD module and this can be measured using a multifunction tester. 

Insulation resistance – An insulation resistance test measures the resistance of the insulation of a cable as it is prone to breaking down and degrading over long periods of use, this test is measured in meg ohms. 

Continuity of ring final circuit – Testing the continuity of a ring final circuit is essential to ensure there is not a short circuit or loose connection somewhere in the circuit of an installation. Continuity is first simply tested between the line, neutral, and earth conductors end to end, a figure of eight test is also carried out, measuring the resistance of the opposite line and opposite neutrals together. This is also done for the live and earth conductors, both being tested together and measuring the resistance. Finally each socket outlet is tested, to make things easier a plug in socket tester can be used during this process. The polarity of each socket must also be visually inspected to ensure each cable is in the correct place. However, this would show up in a resistance test. 



b. Standards to which the test equipment and leads must comply

Instrument test equipment must be certified to BSEN 61010 which covers the basic electrical safety for electrical equipment, or  BSEN 61557 which is for Electrical safety in low voltage distribution systems up to 1000 V a.c. and 1500 V d.c. Equipment for testing, measuring or monitoring of protective measures. It is generally recognised that test leads that conform to the HSE GS38 standards are considered fit for purpose. 
 



c.	IET publication which gives guidance on the inspection, testing and certification of electrical installations
        IET guidance note 3 gives in depth procedures for the installation and testing of electrical installations.



i. Certification forms which must be completed
· Electrical installation certificate
· Minor electrical works certificate

ii. Report work which will need to be completed referring to the existing installation
· EICR 

iii. Person who should receive the completed forms
· Person who ordered the work to be carried out will receive the forms 




4. [bookmark: _Toc157553122]State the types and ranges of test instruments which will be used to test this electrical installation
· Low resistance ohmmeter (0-20ohms)
· Insulation resistance tester (0-200 meg ohms range)
· RCD tester
· Earth fault loop impedance tester (0-1000 ohms range)
· Approve voltage tester for safe isolation 
· PFC tester (0 – 20,000 amps range)

5. [bookmark: _Toc157553123]Research and state the maximum permitted values of earth fault loop impedance for the lighting and socket outlet circuits in the office area
The maximum permitted values for earth fault loop impedance in a lighting and socket outlet circuit depends on the earthing system used for that circuit. In this particular circuit in the office area, using a TNC-S earthing system, the maximum value is 0.35 ohms. 













[bookmark: _Toc157553124]Section C
[image: ]
1. [bookmark: _Toc157553125] 	Consider a way in which the entire lighting system in the offices and general work area can can be switched by the operation of one Key Switch located by the front door. Create and label a wiring diagram to illustrate the interconnection of the control components within circuit
















2. [bookmark: _Toc157553126]State three possible causes of the non-operation of a fluorescent luminaire within the office area and suggest how you would rectify each 
· Ballast/choke
· Starter 
· Luminaire itself 
If any of these is found to be faulty then they would need to be replaced, it may also be worth checking that they are the correct rated component for the supply conditions. 

3. [bookmark: _Toc157553127] State the implications of isolating the supply to the office once it has been occupied by the
      Client 
Isolating the electrical supply to the office once it has been occupied by the client will cause issues for the client, they may lose work that is being carried out digitally, causing downtime for the whole office. This is why it is essential to communicate with the client properly before carrying out work to ensure that the work task is completed in the most efficient way possible, leaving the client happy. 











4. [bookmark: _Toc157553128] With the aid of a fully labelled circuit diagram, show how it is possible to provide a 400V

      three-phase, four wire supply from an 11kV, three phase, three wire supply
[image: ]


















5. [bookmark: _Toc157553129][image: ] Indicate on a circuit diagram how the following supplies are connected on a three phase
      four wire TN-S system:

A) 230Volts single-phase
B) 400V, three-phase, three-wire
C) 	400V, three-phase, four wire
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Figure A - https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcS5XEv1tjeEzARsMhIEE2NNwHlzt0HEHeuqWQ&usqp=CAU
Figure B - https://assets.kele.com/content/wp-content/uploads/2022/02/47-ways-drawing-1.png























image2.emf

image3.emf

image4.jpeg
e




image5.png




image6.png
POWER SOURCE (UTILITY>

3 NEUTRAL WIRE
PRESENT ON WYE
POUER SYSTENS,
ABSENT ON DELTA
POUWER SYSTEMS

L1

L2

CORRECT POWER SYSTEM WIRING
3-PHASE POWER METER

POMER SYSTEM POHER SYSTEM
CURRENT INPUTS UOLTAGE INPUTS

cTc  CTB  CTA
X2 X1 X2 X1 X2 X1 N L1213

L3

>N

CURRENT TRANSFORMERS
(CTs)

LOAD ¢(BUILDING OR
INDIVIDUAL LOAD>




image7.png




image8.png
f, e Q
| T e .-uﬁb‘—'
,in"\'

N
ke \)\/L(O\\

LKV
cemr 2 Qo3 3 o
| O\ - it
Plose 3 Uire Sufy
L,\\\\





image9.png




image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




