Jack Collier
Section A
[bookmark: _GoBack]1.
When upgrading light fittings it’s important to take into consideration the amount of current the circuit will draw when the new fittings are installed as this could be above the rating of the installed cable or the installed mcb, in the office we have 14 light fittings at a rating of 58 watts. 14x58 = 812 watts. Using this we can work out the current drawn by the fittings, 812/230 = 3.53 Amps. In our upgrade we are going to be replacing six of the fittings in the sales office and each fitting is 116 watts as they are twin lamp. This makes a total of 116x6 = 696 watts. The other eight fittings are going to be the standard 58 watt so 58x8 = 464 watts. The total wattage of the new circuit will be 464 + 696 = 1,160 watts. With this we can find the total current which would be 1,160/230 = 5.04 Amps. A typical lighting circuit uses an mcb rating of 6 amps and 1.5mm cable can supply more than that so in the instance of our installation the circuit is up to the task.	Comment by Steven Evans: Your answer is accurate but not written very well.
2.
Removing a partition wall can cause lots of disruption to anyone who is working in the area. This is because the circuit which the sockets are on will need to be isolated, there are likely other sockets of this circuit which could be powering appliances like computers, printers, and other office equipment. While the work is begin carried out all these appliances will be out of services which may cause disruption the other working parties. There are ways around this which depend on the important of the appliances which are turned off, for example the work could be done out of working hours or temporary supplies could be installed for the duration of the work. 	Comment by Steven Evans: While your answer is almost technically correct, it is not written well. 
In this type of job, it’s also important to be in contact with other trades such as builders because as an electrician you can’t carry out all your work at once as you will need to take the old cable out, let the builders take down the wall, build up the new wall and then install your cable. For this reason, it’s a good idea to have a plan so each trade can use there own time effectively. One good way of doing this is to use a Gannt chart, this allows you to easily show different parts of the job, how long they are going to take, and which trade is going to be on site to carry it out. This also prevents getting people getting in each other’s way as offices tend to be small spaces.	Comment by Steven Evans: Spelling.


3.
When upgrading florescent fittings there are cost factors which are important to consider. If upgrading means installing higher rated fittings this could mean that the current carrying capacity of the circuit Is exceeded and this would also mean that the protection would be uprated. This comes with additional cost of buying the cables and protection, installing cables and new protective devices. One way to upgrade the fittings but stay within the circuit’s current carrying limits is to use led fittings as they use less current that florescent tubes but there is additional cost with led fittings as they tend to be more expensive than florescent tubes.	Comment by Steven Evans: Although I can understand your answer, it is not written well.
Another similar job would be replacing outlets within a patrician wall. This job required the removal of cable and socket so the patrician can be relocated. New cable and socket outlet will need to be bought and pulled in when the patrician is being put up, it is possible that a whole length will need to be installed or a junction box installed close to the patrician to extend the cable.	Comment by Steven Evans: partition?	Comment by Steven Evans: partition?	Comment by Steven Evans: partition?


4.
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Description automatically generated]	Comment by Steven Evans: Your drawing is not technically accurate. You have shown the three current transformers all on phase one and have not included the third phase at all.
There is no written explanation in your answer only the image of your CT drawing.
5.
Once the alterations and additions had been completed a number of tests will need to be carried out. This includes a continuity test of the live and neutral conductors. This checks the resistance through the live and neutral conductors which makes sure any terminations in the circuit are making good contact and that there aren’t any breaks in the cable. We also will have to carry out a IR test (insulations resistance test), this checks the condition of the insulators of the neutral and live conductors. We carry out tests between the L1-E, L1-N and N-E, it is important that any equipment is unplugged from the circuit which is being tested and any lamps/fittings disconnected as they can be permanently damaged at high voltages and can affect our results. A good test results for this type of test is >550M Ohms. All of these tests so far have been dead tests, so the circuit is isolated, this last test is the earth loop impedance tests which measures the earth impedance going back to the supply transformer and is carried out when the circuit is live. It is important that the results for this test are low (around 1 ohm) as if the impedance was too high it would the cause the circuit protection not to trip under a fault. Its important that all the test equipment used is in good condition and is fit for use. This means that the equipment should be in good physical condition, that it has been calibrated and the calibration isn’t out of date, that the equipment is the correct type for the test, that any power leads and associated equipment has been pat tested, the equipment has been functionally checked to make sure that it’s operating correctly, and that the equipment complies with BSEN 61010. Its also important to make sure that any test leads which are going to be used are fit for purpose, that includes carrying out a visual check of the leads to make sure the insulation hasn’t got any damage, the leads haven’t been squished or deformed and its always a good idea to carry out a continuity test to make sure that they still operate correctly. The leads need to comply with the standards HSE G538. When carrying out modification work like this it is important to create a minor works form (BS 7671), this is a form with contains details of the electrical system like the type of earthing system being used and what protection the system is using. It is important to describe changes which have been made and the test results taken after the work has been carried out so the next person who works on the system is made aware. Once the system has been a full electrical installation certificate, this details who carried out the installation/modifications, who was the customer and details of components used in the installation like size of wire and ratings of protection devices. It is important that once these forms have been completed that the customer gets a copy and it’s a good idea for the installer to keep a copy too.	Comment by Steven Evans: While your answer is mostly technically accurate, it is not written well.	Comment by Steven Evans: ?
6.
When carrying out a continuity test a low resistance ohm meter should be used and its range should be 0-20 ohms. For the insulation resistance test a 1000V insulation resistance tester will be needed. For the earth loop impedance test an earth point loop impedance tester will be needed with a range of 0-2000 Ohms. An RCD tester will also be needed for resting the RCD.	Comment by Steven Evans: A 500 Volts Insulation Resistance test is used for these circuits.	Comment by Steven Evans: Resting or testing?
7.
The first and easiest thing to do is to look for any loose connections, this is easy and good practice to do any way as screws can easily work themselves loose over time when they are being heated and cooled all the time. It would also be a good time to make sure the previous electrician completed his work correctly, look to make sure that cables aren’t terminated onto the insulation and are making good contact with the cable. One way to decrease the loop impedance is to increase the thickness of the earth cable, this may be needed in cases where the loop is very long or there are lots of terminations in the circuit. 	Comment by Steven Evans: Is it easy to look for loose connections?
While this answer is not written well, I understand what you are trying to say.	Comment by Steven Evans: Technically, I understand your answer but it is not written well.
Section C
8. 	Comment by Steven Evans: Your answer is not written well both technically or grammatically. However, I understand what you are trying to say in the answer.
Lighting in a factory area is typically high wattage for illuminating large spaces and usually can be found in large numbers. For this reason, we are unable to use something like a simple light switch as these are typically only rated for 10A where these circuits can draw around 60amps. Also due to the large loads of factory lighting we would typically use three phases and a standard light switch is only single pole so does not have the capability of switching three phases (would need to be three pole). Therefore, to control this circuit we use contactors. Contactors is a piece of electrical equipment which is designed to make and break high current electrical circuits while on load and can be controlled by a lower voltage and current. This is ideal for our factory system as we can use a simple light switch to control the contactor and the contactor to switch the load. Below I have drawn a diagram of a control circuit I would recommend. 
[image: Image preview]
9.
The first and most likely reason that a fluorescent fitting isn’t working is that the tube is faulty, this can typically be identified by the tube not emitting any light or the ends of the tube being black, and it emits very low amounts of light. This can be easily remedied by replacing the tube. If this does not remedy the issue the next most likely issue is the starter, this is essentially a timed switch for controlling the ballast when initially turning on the light. Symptoms of a faulty starter can be that a fitting shows no life when being switch on or when switch on the lamp shows small amounts of light at the ends of the tube. Starters are easily replaced as they just twist out and back in, you just must be careful of the wattage rating. Another reason the fitting could be faulty is that the supply to the light its faulty, this could be down to several reasons. One being that the MCB feeding the circuit had tripped so the circuit would need to have an insulation resistance test carried out on it and if no fault is found the MCB turned back on. Another being that there could have been a loose connection in the circuit and a termination could have come loose, the best thing to do in this situation is to go through all accessible light fittings, junction boxes and light switches to check for any loose connections. It is not uncommon for a light fitting to fail, usually in the ballast, and this will cause a the MCB to trip. If you know the circuit split it in half at the light fitting and turn the MCB back on to see if it still trips if it does repeat splitting the circuit until the faulty fitting or cable is identified and replace.	Comment by Steven Evans: Your answer can be understood but it is not written well.
10.
The main complications when isolating the supply to an office there are a couple of things to consider as if not done correctly can cause issues for the business. For example, the office will have computers which if people are still working when you isolate the supply its likely that any of their unsaved information will be lost, also office buildings usually have server rooms for storage of large amounts of data important to the business. If these are not switch off correctly it could cause data to be lost. 	Comment by Steven Evans: Your answer can be understood but it is not written well.

11.
[image: Part 15: Transformers | ITACA]
Figure 1, Delta-Star three phase transformer
In figure 1 we can see a simple diagram on a delta-star transformer which would be used to transform from a three phase 11kV to three phase a neutral 415V. The three phases connect to the three points of the delta windings on the primary side at 11kv, on the secondary side we have the three output phases which connect to the three outer points of the star windings. We also have the centre point of the star windings which is the neutral point as all the sine waves cancel out each other at this point. The change of voltage is down to the amount coils each winding has, for the example above where we are going from 11,000V to 415V the winding ratio would be 11,000 / 415 = 26.5-1. Its important on these types of systems to keep the current load on each phase as close as possible, if this is not done it can cause the neutral point to move away from the centre of the star point up the phase which is least loaded, this causes voltage to form on the neutral.	Comment by Steven Evans: The content of this answer can be understood but is not entirely accurate. We do not use the value of 415 volts in BS7671. The standardised voltages of 400V and 230V have been used since January 1994.
12.
Figure 2 is an image of a TN-S single phase 230V earthing system, in this system the neutral and earth have there own cables and aren’t shared, these types of systems are common in rural areas where consumers may have their own transformer.	Comment by Steven Evans: While your answer can be understood, it is not written well.	Comment by Steven Evans: Spelling.
[image: Western Power Distribution - Information for electrical installers]
Figure 2 single phase TN-S
Figure 3 is an image of a three wire TN-S system where we can see the three phases coming from the edges of the star and the earth at the star point.	Comment by Steven Evans: The image you have used is that of a TNC system and not a TN-S system as you have tried to describe in your answer. The TNC supply is split t5o become TNC-S at the supply intake position.
[image: Types of Earthing Systems Used in Electrical Installations ~ Learning  Electrical Engineering]
Figure 3 three wire TN-S earthing system





Figure 4 is the four wire tn-s style system it has the three phases and a cable for the neutral and earth.	Comment by Steven Evans: This is not written well. Your answer would have been better written as, ‘Figure 4 illustrates a TNS supply system consisting of three line/ phase conductors with a separate neutral and an earth.
[image: power-supply-system-TN-C-TN-C-S-TN-S-TT-IT-]

Figure 4 Four wire tn-s 	Comment by Steven Evans: TNS
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Marking Comments
While the content of the assignment is reasonably accurate, you have not directly referenced your diagrams and images included in your answers but rather have included them in your bibliography.
Technical terminology used in the assignment could be better but is sufficient so that your answers can be understood. 
The layout and written work can be quite difficult to understand and better would be expected at this level of study. 
You need to spend time structuring your answers with the use of correct terminology rather than ‘site speak’ which is prominent in your answers.
Overall, the assignment achieves a low pass grade.

Steven Evans 
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