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TASK DESCRIPTION



Assignment 2 - 2023/ 2024

[bookmark: _Toc166785827][bookmark: _Toc166786216][bookmark: _Toc166786412]This assessment has been designed in TWO parts: Section A and Section B.

[bookmark: _Toc166785828][bookmark: _Toc166786217][bookmark: _Toc166786413]Answer all questions


Section A deals with the design, installation and testing of a Ring Final Circuit and requires the student to design and then construct the circuit using the accessories provided.

Section B requires the student to answer ALL the questions with detailed statements and fully labelled diagrams where possible.



[bookmark: _Toc166785829][bookmark: _Toc166786218][bookmark: _Toc166786414]Wiring with multicore cables
Multicore cables (commonly referred to as flat twin and earth (FTE) or PVC/PVC cables) used in standard circuit installations are three-core cables consisting of a line, a neutral and an earth conductor.  Both the line and neutral conductors are copper insulated with coloured insulation; brown for line and blue for neutral.  The earth being a non-insulated bare copper conductor sandwiched between the line and neutral and is known as the C.P.C. – Circuit Protective Conductor. The three conductors are encased in a PVC outer sheathing.
All cables used in electrical installations in the United Kingdom must be BASEC approved.

In this practical exercise you are requested to install and test a PVC/PVC wiring installation which shall comply with good codes of practice and the current IET Wiring Regulations.

The Layout diagram shows a Ring Final Circuit with spurs and a fused spur controlling a two-way switched lighting circuit.  From the diagram, estimate the materials required and complete the requisition sheet.  You will also need to complete the tools and equipment sheet.

Before carrying out the practical exercise you must complete a circuit diagram and a wiring diagram on the relevant sheets.

On completion of the practical exercise, carry out the required tests in the correct sequence according to the IET Wiring Regulations and record on the test sheet.











[bookmark: _Toc166785830][bookmark: _Toc166786219][bookmark: _Toc166786415]Section A		

[bookmark: _Toc166785831][bookmark: _Toc166786220][bookmark: _Toc166786416]Time Allowed: 120 Minutes				


 Work Plan/ Method Statement



































[bookmark: _Toc166785832][bookmark: _Toc166786221][bookmark: _Toc166786417]Tools List









Materials List











Test Results


[bookmark: _Toc166785833][bookmark: _Toc166786222][bookmark: _Toc166786418]Visual Inspection				Pass / Fail



Continuity of CPC			   Test Lead Resistance	          =   _____________

					    (R1  +  R2)		           =   _____________



[bookmark: _Toc166785834][bookmark: _Toc166786223][bookmark: _Toc166786419]Insulation Resistance		Test Voltage Applied	      =   ______________

				Min. Acceptable Value         =   ______________


Line to Neutral Value	=   ______________

Line to CPC  Value	=   ______________

Neutral to CPC Value	=   ______________


30mA RCD Test		½  x ______________ 

			1 x  ______________

			


Polarity Test		Pass / Fail


Comments







Layout Diagram of a Ring Final Circuit with Spurs 
and a Switched Fused Spur controlling a 3-way switched lighting circuit












































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 Final Ring Circuit with Spurs 
and a Switched Fused Spur controlling a 2-way switched lighting circuit
















































Section B

1         a)     	The fuses in Figure 1 are BS88 Type 2.

(i) Explain why it is important to achieve discrimination between fuses A and B.

(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.

[image: bsc 1]

Figure 1



b) Explain what is meant by thermal and magnetic tripping properties with regard to protective devices.



2. The illustration below shows a line diagram that illustrates a typical lighting point controlled by a dimmer switch and protected by a fuse.  
Create similar line diagrams for the following circuits:
a) Lighting point controlled by two-way switching.
b) Two lighting points switched together and controlled by two-way and intermediate switching.
c) Six x 1 gang 13A BS1363 switched socket outlets wired as a radial final circuit.
d) Thermostatically controlled heater wired from a double-pole switch.


[image: A black circle with arrows pointing to the center
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	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-constructed assignment with effective referencing and a good bibliography.




	
	
20

	
	25
	

	2. Knowledge and Understanding Skills

	
	

	
A clear knowledge of electrical design and electro-technical practices.



	
	
20

	
	25
	

	3. Cognitive and Intellectual Skills

	
	

	
Cognitive and intellectual skills are clearly present and well used across the assignment.




	
	
18

	
	20
	

	4. Practical Application Skills

	
	

	
A clear understanding of the transfer of theory to practical skills is evident throughout the assignment.



	
	
18

	
	20
	

	5. Transferable Skills for Life and Professional Practice

	
	

	
Evident throughout assignment.


	
	
18

	
	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)
	94 %

	
	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: _Toc166786422]Section A
[bookmark: _Toc166786423]Work Plan- Method Statement
· Before carrying out any job steps it is important to ensure that the workshop is in a safe and hazard free environment. This is carried out by removing or controlling any risks associated with the task in the working area. During the task good housekeeping skills will be carried out ensuring that the tools used are in a good and safe condition whilst be returned to there correct locations after use. Once the workshop is in a safe and clean condition the work can begin to be carried out. 
· The first step of the job was to gather all the materials and tools required to complete the Ring Final Circuit i.e. workboard, pencil, level, ceiling roses and other required tools and components which can be seen stated in lists below. 
· The next step is to identify where the components can be mounted on the workboard with help of the aided layout diagram below. The individual components for the circuit can then be marked out using a pencil, level, and a ruler. 
· Once the workboard is marked out use a Phillips screwdriver to mount all the components using the required screws. 
· Once the components are mounted, obtain 2.5mm2 twin and earth cable, cut to approx. length by measuring between the components using a tape measure. 
· 1mm2 3 Core and Earth cable also need to be obtained for the lighting side of the circuit. Cut to length as mentioned in the above step. 
· Once the cable has been cut to length start routing and installing the cable starting from the consumer unit and working your way through the circuit using the drawings below. Use appropriate cable clips and a hammer when carrying out installation to ensure cables stay in place and look tidy on the workboard. When using the clips ensure they are suitable spaced apart and securing the bale in place sufficiently including the cable bands.



· After the cables are clipped into place start stripping the cable using wire strippers and terminating the cable using the required screwdriver. Ensure that all the wiring complies in accordance with the BS7671:2018. Allow suitable amount of exposed wire to terminate easily and to ensure enough flexibility when working with the components. When terminating ensure cables are correctly identified by using required sleeving by following the drawings below.
· Lastly once the cable has been correctly installed carry out a visual inspection as well as carrying out all the testing required to ensure there are no defects within the installation. The test results can be seen below.




























[bookmark: _Toc166786424]Tools List-

· Pencil
· Measuring tape
· Claw hammer
· Wire strippers
· Level
· Flathead screwdriver
· Phillips screwdriver
· Long nose pliers
· Fluke 1662 Multifunction Tester
· Wire cutters

[bookmark: _Toc166786425]Materials List-

· Consumer Control Unit (CCU)
· Miniature Circuit Breaker (MCB)
· Residual Current Device (RCD)
· Junction Box
· 4x Socket Outlets
· Switched Fused Connection Unit 
· 2.5mm2, 3 Core PVC Cable (Twin and earth) 
· 1mm2, 4 Core Cable (3 Core and Earth)
· 2x Two-way Switches
· Intermediate Switch
· 2x Ceiling Rose
· Sleeving
· Screws 
· Cable Clips




[bookmark: _Toc166786426]Test Results-
	Visual Inspection
	Pass

	Continuity of CPC
	Test Lead Resistance
	= 0Ω

	
	(R1 + R2)
	= 0.01Ω

	Insulation Resistance
	Test Voltage Applied
	= 500V

	
	Min Acceptable Value
	= 1MΩ

	
	Line to Neutral Value
	Greater than 500MΩ 

	
	Line to CPC Value
	Greater than 500MΩ 

	
	Neutral to CPC Value
	Greater than 500MΩ 

	30mA RCD Test
	½ x
	= Fail

	
	1 x
	= 18.7 ms

	
	5 x 
	= 10.9 ms

	Polarity Test
	Pass



[bookmark: _Toc166786427]Comments-

Test Leads: HSE GS:38
BSEN:61010
To carry out testing on the circuit the outgoing line to the incoming neutral and the out going neutral to the incoming line was connected to create the loop. This is used to find the resistance values of the outlet sockets. 
The CPC Continuity test (R1+R2) test was carried out to ensure that the circuit complies with BS 7671. This test is achieved by testing the continuity of the CPC and line connected in a figure 8 configuration and measuring the resistance using the low resistance ohmmeter function on the tester. 
[bookmark: _Toc166786428][image: A diagram of a network

Description automatically generated]Layout Diagram of a Final Ring Circuit 



















[image: ][bookmark: _Toc166786008][bookmark: _Toc166786365]Figure 1- Layout Diagram
[bookmark: _Toc166786009][bookmark: _Toc166786366]Figure 2- Completed Final Ring Circuit Layout 

Circuit Diagram of a Final Ring Circuit[bookmark: _Toc166786010][bookmark: _Toc166786367]Figure 3- Circuit Diagram

[bookmark: _Toc166785844][bookmark: _Toc166786233][bookmark: _Toc166786430][image: ]




[image: A diagram of a computer system

Description automatically generated]Wiring Diagram of a Final Ring Circuit [bookmark: _Toc166786011][bookmark: _Toc166786368]Figure 4- Wiring diagram 
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[bookmark: _Toc166786432]Final Ring Circuit project 


[image: ][bookmark: _Toc166786012][bookmark: _Toc166786369]Figure 5- Final Ring Circuit drawn on workboard


























[image: ][bookmark: _Toc166786013][bookmark: _Toc166786370]Figure 6- Mounted components 





























[image: ][bookmark: _Toc166786014][bookmark: _Toc166786371]Figure 7- Levelling components 



















[image: ][bookmark: _Toc166786015][bookmark: _Toc166786372]Figure 8- Running cable and snipping cable to length ready to terminate
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Description automatically generated][bookmark: _Toc166786016][bookmark: _Toc166786373]Figure 9- Components terminated and install complete



















[image: A wall with electrical wires and switches

Description automatically generated][bookmark: _Toc166786017][bookmark: _Toc166786374]Figure 10- Ready for carrying out test





























[bookmark: _Toc166786437]Section B

[bookmark: _Toc166786438]Question 1

[image: bsc 1][bookmark: _Toc166786018][bookmark: _Toc166786375]Figure 11- Fuse discrimination













A) [bookmark: _Toc166786439]


i) [bookmark: _Toc166786440]Explain why it is important to achieve discrimination between fuses A and B 

“The arrangement of fuses to protect the correct part of the circuit is called Discrimination” (Scaddan, 2011)
For example this is when more than one fuse is used to protect the circuit as shown in figure 11. Its important to achieve discrimination between fuses A and B so that only the faulty section of the electrical system is isolated during a fault. Discrimination prevents unnecessary interruption to the entire circuit ensuring that essential equipment or devices remain operational. Discrimination also helps to pinpoint the exact location of the fault allowing quicker maintenance and repair actions to take place. This results in less downtime and prevents other equipment from being tripped. As shown in figure 11 , when a fault is applied to fuse B it needs to be able to disconnect to prevent fuse A from tripping. So, for example if fuse B was to trip and disconnect from the circuit Fuse A will stay in a health state resulting in the other 32A fuse above fuse B would be in a healthy state. This means that when B is to trip the other equipment or device on the other 32A fuse can be running as Fuse A is healthy. If fuse B was not to disconnect from the circuit and caused fuse A to blow this would cause the rest of the circuit to trip causing major issues as there could be important equipment running on the other half of the circuit. 


ii) [bookmark: _Toc166786441]By considering the time-current characteristics of fuses A and B, determine the disconnection times cause by a fault current of 300A and state if discrimination is achieved
[image: ]To determine the disconnection times caused by a fault current of 300A for fuse A and B relevant table must be used so the time-current characteristics can be considered. Figure shows the time/current data sheet for BS 88 fuses. From using figure below, it is found that A rated at 63A will operate at 2 seconds when a 300A fault current is applied, whereas fuse B rated at 32A will operate withing 0.2 seconds when the given fault current is applied. 
[bookmark: _Toc166786019][bookmark: _Toc166786376]Figure 12- Time/current data graph (Shawmut, 2024)


[image: ][bookmark: _Toc166786020][bookmark: _Toc166786377]Figure 13- Fuse arching data (Scaddan, 2011)



















Below shows a statement of how discrimination is achieved (Scaddan, 2011)
[image: A screenshot of a table
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From using the table in figure 13 and the statement above you can see that discrimination will be achieved by using the 32A fuses as protection before the 63A. This is because the total arching for the 32A will be 2800 which is lower than the 6500 pre arching for the 63A major fuse. This means at a fault current of 300A the 32A will change to an open state without disconnecting the main fuse resulting in a discrimination. 




B) [bookmark: _Toc166786442]Explain what is meant by thermal and magnetic tripping properties with regard to protective devices
Two methods that are used to protect devices in an electrical circuit are thermal tripping and magnetic tripping. Protective devices are used to prevent/stop over-current and short circuits from occurring. 
[bookmark: _Toc166786443]Thermal tripping-
Thermal tripping mechanism are used in circuit breakers as they must trip quickly when the current exceeds a specified value. Figure 14 shows a thermal trip MCCB which contains a bimetal strip which is connected in series with the circuit load. When the current passing through is below the specified tripping value the bimetallic strip expansion rate is not enough to cause a bending movement of the strip resulting in the contacts remaining closed as shown in the top image of figure 14. 
Whereas if the current of the MCCB increase beyond the specified value of the overload current, the bimetal heats up causing the strip to bend due to the current level and the closed contact will become an open state as shown in the bottom image of figure 14. 
[image: Diagram of a circuit diagram

Description automatically generated]When the MCCB trips and the contacts open the MCCB will have to be manually reset as the latch keeps the state open. The latch is used so once tripped the power will remain off and the bimetal element can cool down once being disconnected from the load. This is to ensure compliance with BS 7671 Regulation 433.1.1. The amount of current required to trip MCCB’s are dependant on the size of the bimetallic strip. The thermal element also protects the circuit against temperature increase. Because of this property thermal tripping can be a disadvantage for being used in environments which have high temperatures. [bookmark: _Toc166786021][bookmark: _Toc166786378]Figure 14- Thermal tripping mechanism (Kingsley, 2017)










[image: A diagram of a contactless switch

Description automatically generated with medium confidence]Magnetic tripping-[bookmark: _Toc166786022][bookmark: _Toc166786379]Figure 15- Magnetic tripping mechanism (Kingsley, 2017) 


Magnetic tripping is used in MCBB’s for short circuit protection. In a magnetic trip MCCB, an electromagnet (consisting of an iron core with a wire coil wound around it) is positioned in series with the circuit load. Under normal current conditions, the electromagnet lacks sufficient electromagnetic field strength to attract the trip bar for movement, therefore keeping the contacts closed as shown in figure15 . However, during high current situations, such as a short circuit, the current passing through the coil amplifies the magnetic field of the electromagnet. Once the current in the circuit reaches a critical level, the trip bar is drawn towards the magnetic element (the electromagnet), causing the contacts to open, and interrupting the current flow as shown in  figure 15. 

As mentioned previously the MCCB will have to be manually reset as the latch keeps the state open. The latch is used so once tripped the power will remain off being disconnected from the load.  The threshold current required to trigger the MCCB's trip mechanism depends on the distance between the trip bar and the magnetic element. Some MCCBs have fixed trip currents, while others offer adjustable settings. The tripping action of a magnetic circuit breaker is instantaneous when the predetermined current level is reached, making it ideal for short circuit protection. This protection device with the time/current characteristics will be produced to meet with BS 7671 to maintain suitable operation times. 















[bookmark: _Toc166786445]Question 2

A) [bookmark: _Toc166786446][image: A black line with a circle and check marks

Description automatically generated]




[bookmark: _Toc166786023][bookmark: _Toc166786380]Figure 16- Light point controlled by two-way switching



B) [bookmark: _Toc166786447]

[image: A diagram of a network

Description automatically generated with medium confidence]



[bookmark: _Toc166786024][bookmark: _Toc166786381]Figure 17- Two lighting points switched together and controlled by two-way and intermediate switching

C) [bookmark: _Toc166786448]
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[bookmark: _Toc166786025][bookmark: _Toc166786382]Figure 18- Six x One Gang 13A BS1363 switched socket outlets wired as a radial final circuit 



D) [bookmark: _Toc166786449]
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[bookmark: _Toc166786026][bookmark: _Toc166786383]Figure 19- Thermostatically controlled heater wired from a double-pole switch
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(c) mechanical damage
(d) circuit grouping

City and Guilds questions and answers

1 (a) The fusesin Figure 1 (see Figure 7.20) are

- to BS 88 Part 2.

(i)  Explain why it is important to have
discrimination between fuse A and B.

(i) By using the time-current
characteristics of fuses A and B,
determine the disconnection times
due to a fault current of 300 A and
state whether discrimination is
achieved.

(b) State why certain types of miniature circuit
breaker have both thermal and magnetic
tripping devices.

CGLI Part I June 1987
1
——
32A
A
—
—
63 A
—— /
fault
ET
Figure 7.20
Solution
1 (a) (i) Discrimination may be defined as the

ability of a circuit protective device to
interrupt the supply to a faulty circuit
without interfering with the source of
supply to remaining healthy circuits in
the system.

(1) From Figure 8, IEE Regulations, the
32 A fuse disconnects in 0.12 s. From
Figure 9, IEE Regulations, the 63 A

(b) Them.c.b. s designed with the abiiity to
protect circuits against two overcurrent
conditions, namely overload and short
circuit. Overloads are detected by a thermal
bimetal element, whereas short circuits are
detected by a solenoid operating
instantaneously.

An electric heater rated at 3 kW/240 V is to be
installed as a fixed appliance. The feed will be
from an existing spareway in a fuseboard
containing BS 88 Part 2 fuses.
A twin-with-earth, PVC-insulated and sheathed
cable (copper conductors) will be run with three
similar cables in an ambient temperature of 25°C,
bunched and clipped direct and totally surrounded
by thermal insulation for most of its 12 m run.
The grouping factor shall be selected from Table
4B1 and the voltage drop of this circuit must not
exceed 6 V.
(a) (i) Determine the design current (/,) and
the nominal rating of the fuse (/).

(ii)) Calculate the minimum current rating
of the required cable.

(ii1) State the table and columns used in the
IEE Regulations to determine the
initial size of the cable.

(iv) Select the minimum size of cable to
comply with the requirements for
current-carrying capacity and voltage
drop.

(v) Calculate the actual voltage drop.

(b) State two further requirements that have to
be met before a final cable size can be
determined.

CGLI Part II June 1987

Solution

2 (@ (M

The design current

I, = P/V = 3000/240 = 12.5 A.
From Table 41A2 (a) of the IEE
Regulations, I,, = 16 A
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“Diserimination is achieved if the total 2t of the minor fuse does not
exceed the pre-arcing /7t of the major fuse

Rating (A) I3t Pre-arcing 13t Total at 400V
2 09 17
4 4 12
6 16 59

10 56 170
16 190 580
2 310 810
2 630 1700
32 1200 2800
40 2000 6000
50 3600 11000
63 6500 14000
80 13000 36000
100 24000 66000
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