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TASK DESCRIPTION



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 well-presented assignment with excellent use of technical language throughout


	
	
20

	
	25
	

	2. Knowledge and Understanding Skills

	
	

	
A thorough knowledge and understanding of electro-technology evident across the assignment.


	
	
20

	
	25
	

	3. Cognitive and Intellectual Skills

	
	

	
The learner is able to process the application of his knowledge very well. He is confident in his skills and this shines through.


	
	
18

	
	20
	

	4. Practical Application Skills

	
	

	
Practical knowledge and skills are clearly and correctly applied across the submitted work.




	
	
18

	
	20
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
The learner’s skills and abilities clearly match across practical and theoretical concepts.



	
	
8

	
	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)
	 84 %

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	








	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: _Toc153866970]1)
A request by the client has been made to improve the level of illumination within the administration and marketing offices, which includes upgrading the single 1500mm 58W luminaires with 1800mm twin lamp fittings rated at 70W per lamp. There are many considerations that will need to be made when upgrading lighting circuits. Firstly, looking at the original lighting arrangement in the offices there are 8 single 1500mm 58W luminaires on the 1 circuit, to work out the circuits operating current, Watts’s Law is used as seen below;



;


With the circuit having an operating current of 2.02A and BS 3036 protective devices, a 5A re-wireable fuse with 1mm^2 cable would have been installed by the previous electrician. To check that the BS 3036 protective devices are suitable for the upgraded circuit the same calculations will need to be applied to the new fittings, as seen below;
 




Even though the operating current is under 5A the protective devices will not be suitable for the new upgrades as the inrush current will need to be considered of the circuit. The inrush current can be worked out using the 1.8 multiplication factor for fluorescent lights, shown in the calculations below;


With the new circuit having an operating current of 4.9A and an inrush current of 8.82A the protective devices will need to be upgraded to a 10A RCBO and rewire a 1.5mm^2 cable in for the circuit to be able to handle the loads required for the new fittings. To accommodate the new protective devices required, the BS 3036 consumer unit should be replaced with a new consumer unit to meet the current standards. 

Due to the requirement of new protective devices, new cable for the lighting circuit and a new consumer unit I would advise the client to not upgrade the lighting to the 1800mm twin lamp fittings. Instead bring the installation up to modern standards and replace them with LED fittings or retro fit the old fittings with LED lights. 

[bookmark: _Toc153866971]2)
[bookmark: _Toc153866972]a)
With the partition wall between the manager’s office and the secretary’s office being relocated 30 inches into the secretary’s office, there will be some electrical ramifications to rectify. These include;
· Before starting to rectify the ramifications, safe isolation of circuits will need to be performed. LOTO procedures will be used to make sure all circuits that will be worked on are isolated and safe to work on. Proving dead procedure will also need to be performed whenever anyone works on a circuit to prove it has been isolated.
· Temporary lights could potentially need to be to be installed for the electrical work and other trades to be able to see in the offices. 
· The first ramification will be to disconnect the lights and socket around the partition, so that the work moving the partition can begin.
· Once the other trades are done, the installation of new cable to the new location for the socket and installation of new socket and reconnection. 
· Moving the light fittings to appropriate positions for best lighting in each office, while installing more cable if required and reconnecting. 
· Once the second fix in completed, all circuit testing that is required must be carried out and recorded.
· Finally, after all documents are completed and the circuits are returned to normal state, the work can be handed back to the person who ordered it. 

[bookmark: _Toc153866973]b)
For different groups of trades/ contractors working in such a small area it is crucial that they have clear and effective communication, coordination and collaboration to be able to complete the work in the best and effective way. 

[bookmark: _Toc153866974]c)
For the groups of trades/ contractors to be able to achieve effective communication, coordination and collaboration a clear project plan must be produced during regular meetings so everyone can agree on shared goals. Additionally have a shared timetable to avoid any potential conflicts, as well as defining responsibilities and keeping a line of open communication so that it avoids any disruptions to ensure smooth workflow. 

[bookmark: _Toc153866975]3)
[bookmark: _Toc153866976]a)
When upgrading the fluorescent luminaires there are many cost factors that should be considered and are listed below;
· Replacement fittings
· Energy efficiency for long-term savings
· Other materials (including cable and fluorescent tubes)
· Replacement protective devices
· Design cost / planning cost 
· Labour cost, including removal/replacement of fittings, running new cable in, trade down time and testing
· Disposal of waste (old fittings and materials)

[bookmark: _Toc153866977]b)
When removing and replacing the outlets within the partition, the cost factors that should be considered are listed below;
· New socket outlets
· Other material (including cable)
· Design cost / planning cost
· Labour cost, including removal/replacement of outlet sockets, running new cable in, trade down time and testing
· Disposal of waste (old sockets and materials)

[bookmark: _Toc153866978]c)
If the client decides to upgrade the lighting in the office to modern installation standards, the cost factors that will need to be considered are listed below;
· Replacement LED fittings or retro fit old fittings with LED lighting
· Energy efficiency for long-term savings
· Other materials (including cable and fluorescent tubes)
· Replacement protective devices
· Design cost / planning cost 
· Labour cost, including removal/replacement of fittings, running new cable in, trade down time and testing
· Disposal of waste (old fittings and materials)

[bookmark: _Toc153866979]d)
When upgrading the consumer unit to current requirements, there are many cost factors that need to be considered and are listed below;
· Replacement consumer unit that meets current requirements
· Other material (including cable)
· Design cost / planning cost
· Labour cost, including removal/replacement of consumer unit, cable upgrades, trade down time and testing
· Earthing and bonding
· Protective devices 
· Disposal of waste (old sockets and materials)




[bookmark: _Toc153866980]Section B

[bookmark: _Toc153866981]4)
As part of the metering arrangement the supplier’s equipment is fitted with CTs (Current Transformers), due to the electrical loading for the building. Hughes states that “It is difficult to construct ammeters and the current coils of wattmeters, energy (KWh) meters and relays to carry alternating currents greater than about 100A. These difficulties are overcome by using current transformers.” (E Hughes, 2016, P.673). 
Following on from Hughes statement current transformers allow the high current and voltage to be stepped down to a measurable and manageable level for instruments and relays, for example if a circuit had 200A running through it and the primary side of the CT has 1 turn and the secondary side has 40 turns this would mean that the current on the instrument would be 5A instead of 200A. 
Figure 1 demonstrates how the CTs will be installed to the Watt Hour Meter for the building and how it will be connected. 
[image: A diagram of a power supply

Description automatically generated]
Figure 1- Installation and Connection of CTs to a Meter
[bookmark: _Toc153866982]5)
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Once the electrical altercations and additions have been installed there will be testing that will need to be done to comply with BS 7671, all equipment and accessories are too standard and to verify that the installation is not damaged. Due to the consumer unit being changed the entire upper floor will need to be tested, this includes all lighting and final circuits. These tests will include;
· Continuity of protective conductors- Linking the line conductor and cpc of each circuit within the consumer unit and using a low-resistance ohmmeter to test at each outlet in each circuit to result in the continuity reading, as seen in figure 2. The test result for the furthest point in the circuit should be recorded and this is the R1+R2 value for the circuit.  
[image: A diagram of a power supply

Description automatically generated]
Figure 2- Continuity test for protective conductors (Scaddan, 2011, P.407)

· Continuity of ring final circuits- Once identifying each end of the ring loop, take a resistance reading for the line and neutral conductors. From this cross connect the opposite ends of both loops, as seen in figure 3. 
[image: A diagram of a couple of cylinder shaped objects
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Figure 3- L-N cross connection (Scaddan, 2011, P.409)
	
Measuring between the line and neutral terminals at each socket outlet on the circuit, if correct the readings obtained should be all the same. If they aren’t the same  and there is an increase at each socket this can indicate an interconnection within the circuit. Finally repeat this process with the line conductor and cpc to validate the continuity.

· Insulation Resistance of the full installation- Scaddan states that the insulation resistance testing of the installation is completed to “ensure that the insulation of conductors, accessories and equipment is in healthy condition, and will prevent dangerous leakage currents between conductors, as well as between conductors and earth.” (Scaddan, 2011, P.411). This test is performed by removing all indicator lamps or accessories that could get damaged out of the circuit to prevent mis readings and join all live conductors and test them to earth, this should provide a high reading showing that the insulation is working and there are no short circuits. This can be repeated for live to neutral conductors and neutral to earth. 

· Earth fault loop impedance- This test is to provide the actual value of Zs for comparison with the maximum valves, to do this firstly connect the test instrument by using flying leads or a BS 4363 plug to the line, neutral and earth terminal of the remote end of the circuit being tested. From this the instrument can complete the test I determine the circuits Earth Fault Loop Impedance. 


· Operation of RCDs- Using an RCD tester the operator can set it to the rating of the RCD being tested and test at half rated trip. This should not operate the RCD, from this the operator can deliver a full rated test to the RCD which should make the RCD trip. Finally, the tester can be set at 5 times the tripping current and should trip out in the required time for the rating. For example, for a 30mA RCD at 5 times it should trip in no more than 40ms. 

[bookmark: _Toc153866984]b)
All test equipment and leads used within the testing of the installation will need to comply with regulations and standards. Regulation 643.1 of the BS 7671 Requirements for Electrical Installations states that “Measuring instruments shall be chosen in accordance with the relevant parts of BS EN 61557.If other measuring equipment is used, it shall provide no lesser degree of performance and safety.”(IET, 2022, P.237). Both the test equipment and any probes, clips and leads that are used in conjunction will need to comply with the requirements of BS EN 61010 and be marked with the appropriate installation category rating and manufacturer markings.

HSE states within guidance note GS38 that all probes and clips have the following;
· “have finger barriers or are shaped to guard against inadvertent hand contact with the live conductors under test; 
· are insulated to leave an exposed metal tip not exceeding 4 mm measured across any surface of the tip. Where practicable it is strongly recommended that this is reduced to 2 mm or less, or that spring loaded retractable screened probes are used; 
· when used with a multimeter, should have suitable high-breaking capacity (hbc), sometimes known as hrc, fuse, or fuses,† with a suitable current rating (usually not exceeding 500 mA), except when used with a loop impedance or RCD tester where a value of 10 A is typically used or a current-limiting resistor and a fuse.” (HSE, 2015, P.4).

[bookmark: _Toc153866985]c)
The IET publication that gives guidance on the inspection, testing and certification of electrical installation is the IET Guidance Note 3; Inspection & Testing shown in Figure 4.
[image: A yellow and brown card with white text
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Figure 4- IET Guidance Note 3: Inspection & Testing (IET, 2022)
[bookmark: _Toc153866986]

d)
All new installations for the office will need certification for initial verification, this comes in the form of an Electrical Installation Certificate. This certificate will need to be completed for all new installations to comply with IET wiring regulations BS 7671 and a model form is shown in figure 5. 
[image: A document with text on it
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Figure 5- Model form of an Electrical Installation Certificate (IET, 2022, P.509)

As seen in figure 5 the Electrical Installation Certificate will look at the design, construction and inspection and testing of the installation and require the respected personnel to sign off for each aspect, along with test results and main characteristics of the installation to be stated on the second page.
 
[bookmark: _Toc153866987]e)
For the remaining admin office that hasn’t had any work done to it, the installation will need to have a periodic inspection and testing to meet regulation 651 of the IET Wiring Regulations to make sure the installation is still working within them. Once the testing and inspection is completed a EICR (Electrical Installation Condition Report) will need to concluded and a model form is shown in figure 6. 
[image: page3image40838080][image: page4image40801984]
Figure 6- Model Form of an EICR (IET, 2022, P.519)

IET states within regulation 651 that the EICR should include;
· “Details of parts of the installation that have been inspected and tested
· Any limitations of the inspection and testing
· Any damage, deterioration, defects or dangerous conditions
· Any non-compliances with the requirements of BS 7671 which may give danger.” (IET, 2022, P.240)
The report will also state when the next periodic inspection and testing should take place. 

[bookmark: _Toc153866988]f)
Once all installations have been signed off and all certifications and reports are complete then these should be issued to the person ordering the work, as per regulation 653.6 of the IET Wiring Regulations. 

[bookmark: _Toc153866989]6)

[bookmark: _Toc153866990]To be able to conduct the tests described in part 5a, test instruments will need to be used at the correct ranges to be able to get the desired readings. The types and ranges of these test instruments are as followed;
· Continuity- Low resistive ohmmeter with a range of  
· IR testing- IR tester with range of 
· Earth fault loop impedance tester with range of , with PFC test facilities with range of 
· LOTO/ proving dead- Approved voltage tester with proving unit
These test instruments can either come as individual tester or as a multifunctional tester which may have more than one function. 

7)
With the office area installation being protected by a TN-S earthing system and being supplied with 230V AC the maximum disconnection time will be 0.4 seconds. This can then be used with table 41.3 of the IET Wiring Regulations, shown in figure 7, to produce a maximum earth fault loop impedance (Zs) for a 10A Type B circuit-breaker to BS EN 60898 and overload characteristic of RCBOs to BS EN 61009-1 which results in 
[image: page5image40703888]
Figure 7- Table 41.3 of the IET Wiring Regulation (IET, 2022, P.68)

[bookmark: _Toc153866991]Section C

[bookmark: _Toc153866992]8)
Figure 8 demonstrates the operation and interconnections of the control components of a key switch that can be located by the front door that can switch the entire lighting system in the offices and general work area. 
[image: ]
Figure 8- Key Switch

[bookmark: _Toc153866993]9)
There are many possible causes for the non-operation of a florescent luminaires within the office area, these include loss of supply, ballast/chock showing EOL (end of life) symptoms, blown starters or lamps that have blown or showing EOL symptoms. In the case of loss of supply the use of fault-finding techniques will need to be used to identify the reason for the loss of supply before it can be rectified, and the circuit re-energized. 
With the ballast/chock showing EOL symptoms, in most cases the full fitting will need to be replaced due to it all coming as one unit and not parts that you can change in and out. When it comes to a blown starter it depends on the fitting as some will have interchangeable starters so it can be replaced for a new one, however it can be like the ballast and come as a unit so the fitting may need changing. A lamp showing EOL symptoms will need to be replaced for new lamps to be able to rectify the issue and get the florescent luminaires back to working condition.

[bookmark: _Toc153866994]10)
If the supply to the offices needed to be isolated after the business had moved in it could have big implications to the client and is why it’s important that the installation is completed to all standards so that no improvements need to be made once the office is occupied. These implications could include loss of lighting for the office, loss of supply to any computers and any un-saved documents that might be lost. If there is no UPS or back up power supply it can create downtime for the client, as they might not be able to operate the business without their offices. 

[bookmark: _Toc153866995]11)
In figure 9 it is a circuit diagram that shows how it is possible to provide a 400V three-phase, four wire supply from an 11kV, three phase, three wire supply. 
[image: ]
Figure 9- 11kV supply to 400V supply
[bookmark: _Toc153866996]12)
[bookmark: _Toc153866997]a)
Figure 10 shows a 230V single phase supply for a TN-S system. 
[image: ]
Figure 10- 230V single phase
[bookmark: _Toc153866998]b)
Figure 11 shows a 400V, three phase, three wire supply for a TN-S system. 
[image: ]
Figure 11- 400V, three phase, three wire

[bookmark: _Toc153866999]c)
Figure 12 shows a 400V, three phase, four wire supply for a TN-S system. 
[image: ]
Figure 12- 400V, three phase, four wire
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TABLE 41.3 -
Maximum earth fault loop impedance (Zq) for circuit-breakers with Uo of 230 V, for operation
giving compliance with the 0.4 s disconnection time of
Regulation 411.3.2.2 and 5 s disconnection time of Regulation 411.3.2.3
(for RCBOs see also Regulation 411.4.204) ;

haracteristics of RCBOs to BS EN 61 ,., 9

(a) Type B circuit-breakers to BS EN 60898 and the overcurrent ¢

Rating 3 6 10 16 20 25 32 40 50 63 80 100 125
(amperes)
Z, (ohms) 7.28 2.73 1.75 1.09 0.69 044
14.57 437 2.19 137 0.87 0.55 035 gos

(b) Type C circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN
Rating 6 10 16 20 25 32 40 50 63 80 100 125
(amperes)
Z, (ohms) 3.64 1.37 0.87 0.55 035 0.22
2.19 1.09 0.68 0.44 0.27

Rating 6 EDERRT G 20 5018 05 sl gpiiiognl NS5O HERIGH
(amperes)
Z, (ohms) 1.82 0.68 044 0.27 0.17

0.4 sec 1.09 055 034 0.22 0.14
Z, (ohms) 3.64 137 0.87 0.55 0.35

5 secs 2.19 1.09 0.68 0.44 0.27
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