


Section A

Method Statement
· Conduct an on-site risk assessment ensuring any potential hazards are removed or procedures and/or appropriate Personal Protective Equipment (PPE) such as Hard Hat, Eye Shields and Steel Toe Capped boots are used to mitigate any risk of injury to yourself or others.
· Clean work area and find a safe and appropriate place to store tools and equipment.
· Using a level and pencil mark out the positions of components and connections of the circuit onto the wall sensibly spaced apart.
· Securely fix one Customer consumer Unit (CCU), Four Socket back boxes, Three Light Switch back boxes, One Switched Fuse back box, One Junction box and two Ceiling Rose to the wall in their positions marked out previously.
· Fix flat twin and earth cable using cleats spaced approximately 600mm apart between the CCU, Sockets, Junction box, switched fuse spur and from the last socket, where the Switched fuse spurs from, back to the CCU, leaving enough cable at each end to make up connections. Fix  flat 3-core and earth cable between the Light Switch back boxes, again leaving enough cable and each end to make up connections. Finally fix  flat twin and earth between the Ceiling Rose, First Light switch and switched fuse spur.
· Connect batten holders to ceiling rose.
· Connect the  flat twin and earth cables to the Socket Outlet front plates and junction box. Connect the  flat 3-core cable to the Light switch front plates, marking the switched live with a brown sheath. Connect the  flat twin and earth from the Switched Fuse Spur to the ceiling Rose and the first Light Switch front plate. Finally connect the  cables to the CCU. Ensure all connections are tight and making good contact to avoid any high resistance connections within the circuit.
· Clean work area and dispose of any waste generated from work appropriately.
· Pack up all tools and equipment used in the process and remove from work area.
· The circuit now needs to be tested before connecting to the mains supply initially using a multi-function tester capable of performing continuity, insulation resistance as well as visual and polarity checks. Once these tests have been completed successfully the mains can be connected and Earth Fault loop impedance and Prospective fault current testing can take place. The testing device used should be within calibration and used by a qualified individual with appropriate experience with the tester and electrical inspection and testing.
· All test result should be recorded on an installation certificate and handed to the customer for whom the work is taking place.
Tools List
· Hammer 
· Phillips Screwdriver
· Flat-head Screwdriver
· Cable cutter
· Cable stripper
· Ruler
· Level
· Pencil 
· Voltage Indicator
· Proving unit 
· Continuity indicator
· Multi-meter
· Multi-function tester capable of performing a continuity, insulation resistance, earth fault loop impedance and prospective fault current tests.
Materials List
·  flat twin and earth cable 10M reel. (£15.38 Screwfix)
·  flat 3-core and earth cable 10M reel. (£16.64 Screwfix)
·  flat twin and earth cables 10M reel. (£11.07 Screwfix)
· 5-module 2-way customer consumer unit. (£34.99 Screwfix)
· 4 x 1-gang installation back boxes. (10 pack £4.99 Screwfix)
· 4 x 1-gang sockets. (5 pack £8.71 Screwfix)
· 2 x Ceiling rose. (£1.49 each Screwfix)
· 2 x Batten lamp holders. (£2.39 each Screwfix)
· 2 x 1-gang 2-way light switches. (£1.81 each Screwfix)
· Intermediate 1-gang light switch. (£7.83 Screwfix)
· 3-terminal Junction box. (£1.59 Screwfix)
· Switched fuse spur. (£3.91 Screwfix)
· Cable clips 2.5mm 100 pack. (£1.25 Screwfix)
· Cable clips 1.5mm 100 pack. (£1.33 Screwfix)
· British General 16A SP Type B MCB. (£3.86 Screwfix)
· British General Fortress 40A 30mA DP TYPE AC RCD. (£12.25 Screwfix)
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Test Results
Visual inspection = Pass
Continuity of CPC (R1+R2) = 0.07Ω
Insulation Resistance 
Test Voltage = 500V
Minimum Value = 1MΩ
Line to Neutral = >500MΩ
Line to CPC = >500MΩ
Neutral to CPC = >500MΩ
30mA RCD Test
½ x >2000mS
1 x 19.2mS
5 x 18.5mS
Polarity Test = Pass
Circuit Diagram of a Ring Final Circuit with Spurs and a Switched Fused Spur controlling a 2-way switched lighting circuit
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Wiring Diagram of a Ring Final Circuit with Spurs and a Switched Fused Spur controlling a 2-way switched lighting circuit
[image: ]
Section B
Question 1
a) The fuses in figure 1 are BS88 type 2.

[image: ]

i) Explain why it is important to achieve discrimination between fuses A and B.
Discrimination refers to the correct placement of a protective device within a circuit, according to Laughton in ‘Electrical Engineer’s Reference Book’, to limit the area of interruption within a circuit under fault conditions. If discrimination between fuses is not achieved, then a fault will disconnect the entire circuit rather than just the faulty parallel branch. By having discrimination between fuses, a fault downstream will not affect the overall circuit meaning service is partially maintained. However, the type of fuse being utilised must be considered and the different tripping properties of protective devices taken into account. The further upstream the device the larger it should be generally following a 2:1 ratio as outlined in figure one shown above where the 63A fuse is roughly twice the size of the one downstream ensuring the operation of the 32A fuse before the 63A fuse trips disconnecting the entire circuit.
ii) By considering the time-current characteristics of fuses A and B, determine the disconnection times caused by a fault current of 300A and state if discrimination is achieved.
A time current characteristic for a fuse is a continuous line showing a negative correlation between the amount of current passed through a fuse and the time it takes to the fuse to operate, the higher the current the faster the fuse operates. In this example a BS88 type 2 fuse has been utilised so we can see in the below diagram taken from BS 7671:2018 we can see the time current characteristics for this fuse type. We can see that the 32A fuse will operate on average in 0.12s when an overcurrent of 300A is passed through it.
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Below, a second table also taken from BS7671:2018 wiring regulations shows that the 63A BS88 type 2 fuse will operate on average in 3.5s when an overcurrent of 300A is applied.
[image: ]
We can therefore say that discrimination has been achieved as the 32A fuse will operate over 3 seconds on average before the 63A fuse will operate and interrupt the entire circuit. 
b) Explain what is meant by thermal and magnetic tripping properties with regard to protective devices.
According to Gill in Electrical Power Equipment Maintenance and Testing (Gill, 2016), thermal tripping method uses an internal bimetal that is deflected when current passing through the breaker reaches a certain point which causes the deflection. This theory can be seen in practice in the below diagram where we see the current can pass through normally until the current reaches a point where in generates so much heat it causes the bimetallic element to bend which in turn pushes the contact open breaking the circuit. The latch in the centre of the breaker holds the contact open to prevent the bimetallic element returning to its normal shape and the contact remaking. This form of protection is usually used to protect components and equipment from current overload.

[image: ] (Educators, 2022)
A magnetic trip is made up of an electromagnetic device with a threshold of the desired tripping point which when reached will actuate an instantaneous break. As shown by Ann Fulick et al in Physics for AQA, Magnetic tripping devices monitor and compare the live conductors so when in the event of a short circuit the fault current travels back to the centre of the generated star wave at the transformer creating an imbalance between the two which causes the trip to operate. (Ann Felick, 2001) This operation can be seen in the below diagram where the short circuit residual fault current passes back to earth resulting in an imbalance between the returning neutral current resulting in the magnetic trip to operate. This form of protection is intended for protecting against short circuit rather than overload.
[image: TLC Electrical Supplies] (Whitfield, 2010)





Question 2
The illustration below shows a line diagram that illustrates a typical lighting point controlled by a dimmer switch and protected by a fuse.
[image: ]
Create similar line diagrams for the following circuits:
a) Lighting point controlled by two-way switching.
[image: ]
b) Two lighting points switched together and controlled by two-way and intermediate switching.
[image: ]
c) Six 1 gang 13A BS1363 switched socket outlets wired as a radial final circuit.
[image: ]
d) Thermostatically controlled heater wired form a double-pole switch. 
[image: ]
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Marking Comments
[bookmark: _GoBack]A very thorough and detailed assignment, Morgan.
Your practical work was excellent and you gave a very professional demonstration of the use of the multi-function test meter. Your knowledge and skills were evident in every task you undertook in this assignment.
Well done.
Steven Evans
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