


Section A
1. The level of illumination within the sales office is to be upgraded by substituting the single 1500mm 58W luminaires with twin lamp fittings of the same dimensions and lamp rating. Explain the possible effects the change will have upon the rating of the circuit cables and protective devices.

The result of upgrading the luminaires to twin lamp fittings will result in an increased potential load meaning the current circuit conductors and protective devices could become overloaded. The current potential load of the lighting circuit is 3.5A while the increased load will be 5A, which would put the BS 3036 re-wireable fuse at its upper limit. The protective device in this case, assuming the cable is 1.0mm2, a 6A MCB would have to be installed or if the cable was 1.5mm2 a 10A MCB would be utilised. Another way around this could be to split the circuit in half and provide another supply from the CCU, however this would mean purchasing an extra set of protective devices as well as more intrusive work to re-route the current circuit and provide cabling for the second supply.  This option would be more costly due to material costs and work hours of the electrician doing the work.

2. The partition is to be relocated between the sales manager’s office and the manager’s secretary’s office.

a) Identify the ramifications in terms of electrical work.

A socket outlet in both offices will be lost and a ‘wago’ or junction box with the correct current rating will need to be installed to complete the circuit. Extra sockets would probably need to be installed to replace the ones taken out of the partition wall to offer more sockets for office equipment such as printers, copiers etc which will accumulate material costs of new sockets and cable and work hours from electrician as a direct result.

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

Effective lines of communications are essential for taking on any project where numerous parties are involved. It is important all parties co-operate with and accommodate each other for the successful and safe completion of the project in question. If communication and accommodation are of poor quality wasted work hours and potential delays as a result could introduce increased cost for the customer.

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

A GANTT Chart is a useful way of visualising a project schedule in terms of time and resources outlaying a clear schedule of completion that is available for all parties to attain and assess. A good example below is taken from a long-term plan for improving rail links in the USA spanning over a decade showing how useful a GANTT chart can be for long term as well as short term projects such as the situation detailed in this assignment.
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(Anon., 2021)

An alternative method of mapping out and recording progress is critical path analysis where a web is formed of all the tasks within a project are linked in order of completion where numbers anecdote this order from left to right. Another set of numbers are then used to estimate the earliest possible completion date and the latest possible completion date which are set by the completion status of previous tasks as can be seen in the diagram below. 
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(Anon., 2021)

As with any project it would be beneficial for all if a designated liaison on behalf of the customer communicates with all the parties involved for example to arrange access to building at different times by other contractors involved with the project or notify certain parties of certain critical task being completed allowing for the project to move forward.

                 
3. List the factors to be considered when calculating the costs of

a) Upgrading the fluorescent luminaires.

The initial Cost of purchasing New Light fittings to go into the office is a factor contributing to overall cost and these must be brand new from supplier to ensure installation is under manufacture warranty in case of failure so no surplus that is out of warranty should be used to attempt cost savings. Any new fluorescent tubes should also be defused to protect the installation and ideally upgraded to energy efficient LED fittings offering the client long term cost savings from reduced energy consumption as well as wider reaching environmental benefits.

b) Removal and replacement of outlets within partition.

The removal and replacement of outlets will of course incur an hourly rate of work for the electrician in question to remove and install new outlets followed by the completion of a major works certificate to be completed if a new circuit is installed or a minor works certificate if the current circuit is simply modified to complete the project. The hourly rate for another contractor or work to be undertaken additionally if suitably qualified to physically remove and dispose of the partition wall. There will also be a sizeable cumulative cost of new sockets, waygo/junction boxes, and cable.

Section B

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

A current transformer is clamped around the incoming supply cable carrying the primary current. As this current alternates, a magnetic field is formed in the conductive core allowing a secondary current to be induced in a secondary winding formed around the core. This much lower secondary current generated can then be measured as a ratio of the original primary current allowing for the accurate metering of the supply used without having to be directly connected to the current being measured. This theory of using a transformer to measure current is widely used in measuring devices such as hand-held clamp meters as well as fixed meters in this instance.
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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 certified. 
Describe the:

a) Testing that will need to be carried out.

The continuity of the protective conductors including main and supplementary bonding conductors as well as the ring final circuit conductors. The value measured from the test can be compared to the value calculated in table I1 in the18th edition regulations by R1 + R2/Metre length of cable although any results over 1Ω should be investigated.

An Insulation resistance test should be performed between live conductors and between each live conductor and earth.  This test should result in no less than 1MΩ according to table 61 of BS 7671 regulation 612.3.2 and that any reading under 2MΩ should be investigated.

Earth fault loop impedance test which tests that the Zs value is low enough (0-500mΩ) to operate the protective device supplied within the time specified in regulation group 411.3.2 and tables 41.2, 41.3, 41.4 of BS 7671. (IET, 2018)

Functional testing including a residual device current test by pressing the test button on the front of the device to ensure operation as well as any light switches in the circuit. 

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

The standards to which test equipment must comply is BSEN61010 and the leads must comply with HSE GS38 including requirements of a minimum 2mm exposed spring-loaded tip and fused leads. It is also stated in the document that all equipment should be well maintained and used to avoid danger. (HSE, 2022)

c) Certification forms which must be completed.

A Full Electrical Installation Certificate must be completed. An example of which can be seen below taken directly from the IET website who are the institute of engineering and technology.
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(IET, 2022)

For less intrusive work where like for like replacements on a circuit for example changing an MCB to another equally rated MCB allows the installer to test and inspect the circuit to comply with BS7671. However, in the instance detailed in this assignment where intrusive work and serious amendments to the circuit require a more rigorous testing and inspection to complete the Electrical Installation certificate.

d) Person who should receive the completed forms.

The Client who has instructed the work to be carried out should be the one to receive the certificate of electrical installation and should keep the certificate for future reference.

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

A multi-function tester with the ability to operate as a low resistance Ohm meter, Insulation resistance tester, Earth fault loop impedance tester and a continuity tester.

7. Describe the action to be taken in the event of the earth loop impedance test at the Visual Display Unit 9VDU switched socket outlet failing to meet the requirements of BS7671:2018.

Visual inspection of the installation checking for loose connections or any exposed wire potentially contacting other conductors or casing. It might be possible the current protective conductor cable size is too small for the circuit load and needs to be increased to accommodate this and bring in line with BS7671 regulations.  A further option might be to install a BSEN MCB 60898 as the protective device for the circuit.

Section C

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

A contactor would be an ideal way for the lighting system in the factory area to operates by a key switch at the front door. A contactor works by passing a relatively small current through a conductive coil generating a magnetic field. This magnetic force can then be applied to pull a contactor switch into place allowing for a much larger circuit to complete without directly touching the circuit meaning a far larger load can be turned on via a simple key switch operation as can be seen in the below diagram.
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9. State three possible causes of the non-operation of a fluorescent luminaire within the office area and suggest how you would rectify each.

The most common case of the non-operation of a fluorescent luminaire would be a faulty tube that is failing to ignite often due to the failure of electrodes at either end of the tube due to continual arcing over its life span. Another possible failure of the tube is the phosphorous coating of the tube absorbing the mercury when it is vapour form while in use. Further to this it is possible that the starter causes non-operation due to the bimetal becoming eroded over time which prevents the filaments lighting and igniting the tube. Of course, it is always a possibility that the supply has failed due to a tripped MCB or blown fuse which could have been caused for a number of reasons and should be investigated if re-occurring.

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

As the office is a working environment impact on day-to-day operations should be negated as much as is practically possible. For example, finding alternative temporary office space for office workers to use while the contractor is working could be a possible solution. If the work being carried out isn’t as disruptive to justify moving the entire office a temporary UPS for office equipment and temporary lighting to be hired while work is carried out during office hours. Ideally it would be easiest to carry out the work during out of office hours if agreeable with client although this might not be agreeable so having a flexible approach would be sensible.

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.

An 11KV supply from the electricity supplier comes in as a delta primary which is then stepped down by the transformer to a secondary star supply with 230V at the send of each leg or phase of the star with neutral in the centre of the supply. There is a 400V potential difference between each phase but only 230V difference between each phase and neutral.
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12. Indicate on a circuit diagram how the following supplies are connected on a three phase four wire TN-S system.
a) 230V single-phase.
b) 400V three-phase, three-wire.
c) 400V three-phase, four-wire.

The below diagram firstly indicates how a 230V single phase is connected to earth, neutral and a single phase. Secondly, a 400V three-phase, three-wire system is connected to each phase as well as earth but not neutral. Thirdly, a 400V three-phase, four-wire system is similarly connected to each incoming phase and incoming neutral as well as earth.

                            [image: ]
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Marking Comments

An excellent assignment, Morgan.
Your work is thorough, detailed and very well presented.
Well done.
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