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[bookmark: _Toc217305771]Introduction
Tutor guide: T-Level Protection Systems Skills Practice Workbook for Learners
This guide is designed to support tutors in delivering and assessing practical tasks within the T-Level Protection Systems Skills Practice Workbook for Learners. For each task, it outlines expected learner outcomes, potential areas of difficulty, and suggestions for tutor intervention and support.
[bookmark: _Toc217305772]General guidance for tutors
· Demonstrate and supervise: Always demonstrate safe practices before learners attempt tasks. Maintain vigilant supervision, especially during tasks involving electrical work, tools and machinery.
· Encourage independent learning: Encourage learners to research and problem-solve independently while providing guidance.
· Promote a safety-first culture: Emphasise the importance of health and safety throughout all practical tasks. This is paramount in electrotechnical engineering.
· Facilitate peer learning: Encourage learners to collaborate, discuss, and learn from each other's experiences and approaches.
· Provide timely and constructive feedback: Regular, specific, and actionable feedback will help learners identify areas for improvement and reinforce correct practices.
· Repetition: Allow for repetition of tasks where necessary to build confidence and proficiency.
· Planning: Encourage learners to consistently plan their material and equipment needs for each task, fostering good organisational habits.
· Learner reflection: Encourage learners to complete the ‘Learner reflection’ section after each task to promote self-assessment and identify areas where they require more guidance.
· Documentation: Ensure learners accurately complete all required documentation (e.g., tool/material lists, risk assessments, method statements, certificates) as specified in each task.
· Time management: Guide learners in managing their time effectively to complete tasks within the suggested target times, simulating real-world project constraints.
· Relate to BS 7671 and IET guidance notes: Continuous reference to the Wiring Regulations (BS 7671) and IET On-Site Guide as the authoritative sources for best practice and compliance.
Remember to adapt teaching methods to the individual needs of your learners and always prioritise safety and adherence to industry standards.







[bookmark: _Toc217305773]Task 1: Workshop induction: Health and safety procedures
Objective: To familiarise learners with the workshop environment, key health and safety legislation, and emergency procedures.
Tutor role: 
Conduct a thorough workshop tour. Point out all safety features, signs and equipment. Facilitate discussion around the questions rather than just providing answers.
Key learning points: Health and Safety at Work etc. Act (1974), types of fire extinguishers, first aid box contents, PPE, emergency evacuation, accident reporting, electrical shock procedure, understanding safety signs.
Assessment: Observe learner engagement during the induction and review their written answers for accuracy and completeness.
Expected learner outcomes:
· Identify emergency exits, assembly points and first aid locations.
· List common PPE and their uses.
· Explain basic emergency procedures (fire, electric shock, accident reporting).
· Recognise and interpret common workshop safety signs.
· Demonstrate knowledge of general workshop safety rules (e.g., no running, correct waste disposal, emergency exits). 
· Identify common hazards specific to an electrotechnical workshop (e.g., live circuits, trailing cables, sharp tools, hot surfaces). 
· Understand the importance of maintaining a tidy and organised workspace. 

Potential learner struggles:
· Difficulty recalling specific details of legislation or procedures without prompting.
· Misunderstanding the meaning of certain safety signs.
· Reluctance to ask questions if unsure.
· Underestimating the risks associated with seemingly minor hazards. 
· Tendency to rush or take shortcuts, compromising safety.

Suggestions for improvement:
· Use visual aids (posters, actual equipment) during the induction.
· Incorporate a short quiz or interactive game to test knowledge retention.
· Implement practical scenarios where learners identify hazards and propose solutions.
· Encourage peer-to-peer explanation of safety concepts.
· Regularly review and reinforce workshop rules at the start of practical sessions. 


Suggestions for stretch activity:
· Ask learners to research a specific workplace accident related to poor H&S and present their findings on how it could have been prevented.
· Challenge learners to create a new safety sign for a specific hazard in the workshop.




















[bookmark: _Toc217305774]Task 2: Risk assessment
Objective: To understand the concepts of hazard and risk and apply them to complete a basic risk assessment for electrical tasks.
Tutor role: 
Explain the definitions of 'hazard' and 'risk' clearly. 
Provide examples relevant to the electrical workshop. 
Guide learners through completing the risk assessment table, ensuring they identify plausible outcomes, involved parties, control methods and review methods.
Key learning points: Hazard versus risk, legal requirements for risk assessment, identifying potential harm, implementing control measures.
Assessment: Evaluate the learner's ability to identify relevant hazards and risks, propose appropriate control measures, and complete the table accurately.
Expected learner outcomes:
· Differentiate between a hazard and a risk.
· Identify at least three common electrical hazards that occur in Protection Systems.
· Propose effective control measures to eliminate or reduce identified risks.
· Understand the importance of reviewing risk assessments.
· Understand the "5 Steps to Risk Assessment". 
Potential learner struggles:
· Confusing hazards with risks.
· Failing to identify all relevant hazards.
· Struggling to identify specific, actionable control methods.
· Underestimating the severity or likelihood of certain risks.
Suggestions for improvement:
· Provide a few pre-filled examples in the table to guide learners.
· Facilitate group discussions to brainstorm hazards and controls.
· Use real-life case studies of electrical incidents to highlight the importance of risk assessment.
· Encourage peer review of risk assessments to broaden perspectives.
Suggestions for stretch activity:
· Ask learners to conduct a risk assessment for a different, more complex task within the workshop (e.g., working with a specific machine).
· Challenge them to identify residual risks after control measures are applied.



5 Steps to Risk Assessment:
1. Identify hazards: Determine what could cause harm in your workplace.
2. Decide who might be harmed and how: Identify individuals who may be affected by the hazards.
3. Evaluate the Risks and Decide on Precautions: Assess the risks and implement measures to mitigate them.
4. Record your findings: Document the hazards, risks, and precautions taken.
5. Review Your Assessment and Update if Necessary: Regularly monitor and review the risk assessment to ensure it remains relevant. 

	What are the hazards?
	Risk
	Possible outcomes
	Who could be harmed
	Control methods
	Review methods

	
	L
	M
	H
	
	
	
	

	Manual handling
	
	M
	
	Splinters in hands/fingers, bruised or trapped fingers, wrong lifting technique, back injury, lacerations
	Learners
	Training and close supervision
	Monitor, then reduce supervision as training and experience are gained

	Running or horseplay
	
	
	H
	Injury to oneself or others
	Learners
	Education and close supervision, small group numbers or more staff
	Monitor, then reduce supervision as training and experience are gained

	Using stepladders 
	
	M
	
	Falls from height, bruises, fractures
	Learners, instructors
	Ensure ladders are stable, provide training on safe use
	Regular equipment checks, supervision during use

	Waste bins overflowing with cables
	
	M
	
	Trips, falls, fire hazard
	Everyone in the area
	Regular waste disposal, cable management
	Daily housekeeping checks

	Handling a 110v power drill 
	
	
	H
	Electric shock, lacerations, burns
	Learners, instructors
	PAT testing, PPE, training
	Tool inspections, incident reporting









[bookmark: _Toc217305775]Task 3: Method statement
Objective: To understand the purpose and components of a method statement and to be able to outline a safe system of work.
Tutor role: 
Explain the importance of method statements in ensuring safe task execution. 
Walk through each section of the method-statement template, providing examples for clarity.
Key learning points: Safe system of work, communication of risks and precautions, linking to risk assessments, essential information for a method statement.
Assessment: Review the completeness and logical flow of the method statement. Ensure hazards and control measures are appropriately detailed.
Expected learner outcomes:
· Explain the purpose of a method statement.
· List the key sections included in a method statement.
· Outline a step-by-step safe procedure for a given task.
· Demonstrate understanding of how a method statement links to a risk assessment.
Potential learner struggles:
· Difficulty detailing sequential steps clearly.
· Difficulty in anticipating potential issues during the task. 
· Overlooking specific control measures, safety steps or equipment.
· Not adequately linking the method statement to the identified risks.
Suggestions for improvement:
· Provide a partially completed method statement for learners to finish.
· Encourage them to think about "what could go wrong at each step" and how to mitigate it. 
· Have learners work in pairs to develop a method statement for a simple task, then peer-review.
· Discuss the legal implications of not having a clear method statement.
Suggestions for stretch activity:
· Instruct learners to include a simple flow chart or diagram within their method statement to illustrate the sequence of operations.
· Ask the learners to consider how a method statement might differ for a complex, multi-person task.





[bookmark: _Toc217305776]Task 4: Personal protective equipment (PPE)
Objective: To identify common PPE items, understand their use, and recognise the importance of PPE maintenance and provision.
Tutor role: 
Provide various examples of PPE. 
Discuss the specific uses of each item and the consequences of not wearing appropriate PPE. 
Emphasise the shared responsibility for PPE.
Key learning points: Identification and function of various PPE, importance of pre-/post-use checks, employer and employee responsibilities for PPE.
Assessment: Observe learners' ability to correctly identify PPE and articulate their uses and importance.
Expected learner outcomes:
· Correctly name and describe the use of at least five common PPE items relevant to Protection Systems work.
· Understand when and why specific PPE is required.
· Explain why PPE must be checked before and after use.
· Identify who is responsible for providing and maintaining PPE in the workplace.
Potential learner struggles:
· Confusing similar-looking PPE items.
· Forgetting to wear appropriate PPE. 
· Wearing damaged or ill-fitting PPE. 
· Not fully understanding why certain PPE is required for specific tasks.
· Forgetting to mention the responsibility of both employer and employee.
Suggestions for improvement:
· Set up a ‘PPE station’ where learners can physically handle and identify items.
· Explain the consequences of not wearing appropriate PPE through real-life examples or videos. 
· Use scenarios (e.g., ‘What PPE would you need for this task?’) to promote critical thinking.
· Provide a practical activity - such as completing a full safe isolation exercise using a consumer unit, approved voltage indicator, proving unit, locking device, and warning label.
Suggestions for stretch activity:
· Research and present on specialised PPE used in specific electrical environments (e.g., arc-flash suits).
· Design a simple PPE inspection checklist for a particular item.
· Suggest applied scenarios (e.g. What PPE would you select for drilling overhead?)
a. Identify the PPE and describe its correct use and maintenance. 




	PPE Item
	Name/Use


	[image: ]
	Hard hat / protect head

	
[image: ]
	
Safety glasses / protect eyes


	[image: ]
	Safety boots / protect feet
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Earplugs / protect hearing
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	Dust mask / protect lungs

	[image: ]

	Knee pads / protect knees











	PPE Item
	Name/Use

	[image: ]
	Safety gloves / protect hands

	[image: ]
	Hi-Viz vest / visibility for wearer
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Ear defenders / protect hearing


	[image: ]
	Work trousers / protect legs

	
[image: ]
	

Respirator / protect lungs





b. Why is it important to check that your PPE is in good working order before and after use?
It is important to check that your PPE is in good working order before and after use to ensure it provides the necessary protection. Damaged or faulty PPE may not perform as intended, putting the user at risk of injury. Regular checks help maintain its effectiveness and identify any wear and tear that might compromise safety.
c. Who is responsible for maintaining personal protective equipment on a building site or when retrofitting into an existing building?
While the employer is responsible for providing PPE, the employee is also responsible for ensuring it is in good working order before and after use.
d. Who is responsible for providing PPE in the workplace if it is deemed necessary?
The employer is responsible for providing PPE in the workplace if it is deemed necessary.

[bookmark: _Toc217305777]Task 5: Access equipment
Objective: To identify different types of ladders, understand their safe use, and perform pre-use safety checks.
Tutor role: 
Demonstrate safe handling, transportation, and erection of ladders (e.g., 4:1 rule). 
Explain common hazards associated with working at height. Refer to HSE guidance.
Key learning points: Ladder types (extension, stepladder, multi-purpose), pre-use checks, safe erection (4:1 rule), securing ladders, safe ascent/descent, HASWA compliance.
Assessment: Observe practical application of ladder safety, including visual inspection, correct lifting/carrying, and safe erection/dismantling. Review completed assessment criteria.
Expected learner outcomes:
· Identify and name different types of access equipment (specifically ladders, extension ladders, scaffolding, mobile elevated work platforms – MEWPs).
· List essential safety checks to perform before using a ladder.
· Recognise hazards associated with working at height. 
· Demonstrate the correct 4:1 angle for ladder erection.
· Safely transport, erect, ascend, descend and lower a ladder.
Potential learner struggles:
· Incorrectly setting the ladder angle (4:1 rule).
· Forgetting to secure the ladder before ascending.
· Not conducting a thorough visual inspection for defects.
· Overreaching or working outside safe limits.
Suggestions for improvement:
· Use a marked wall to visually demonstrate the 4:1 rule.
· Provide a checklist for ladder inspections that learners must complete.
· Set up scenarios where learners must select and safely use access equipment. 
· Encourage peer observation and feedback during the practical task.
Suggestions for stretch activity:
· Research and present on other types of access equipment (e.g., scaffolding, mobile elevated work platforms – MEWPs) and their safety requirements.
· Ask learners to identify potential hazards when working at height in different environments (e.g., uneven ground, near power lines).


a. What type of ladder is shown below (Figure 5.1), and what safety checks should be carried out before using this type of ladder?

Steel scaffold ladder 
· Stiles: Check for any signs of twisting, bending, denting or damage. Damaged stiles can cause the ladder to buckle or collapse. 
· Feet: Inspect for wear and damage, or if they are missing. Ensure they are in good condition to prevent slipping. 
· Rungs: Examine for cracks, bends, wear, looseness or if any are missing. These can affect the stability of the ladder and the user's safety. 
· Locking mechanisms: If the ladder has locking bars or other mechanisms, ensure they work correctly, not bent, worn, or damaged. 
· Tie rods: Check for missing or damaged tie rods, as they provide stability to the ladder. 
· Welded joints: Look for cracks or damage in welded joints, which are crucial for the ladder's structural integrity. 
· Stays: Inspect for damage to stays, which help support the ladder's structure. 
· Treads: Ensure treads are not slippery or contaminated. 

b. Label the diagram (Figure 5.1). 

1. 1 metre or over 
2. Lashings/clamps
3. 4:1
4. 75° angle

c. Identify the two other types of ladders shown below and list any safety checks that must be carried out before use.

Step ladders
· Overall condition: Inspect stiles (side rails) and rungs/treads for any visible damage, such as bends, cracks, splits, dents, or twists. Ensure they are clean and free from slippery substances.
· Stability and feet: All four feet must be present, securely fitted, undamaged, and have effective anti-slip surfaces. Ensure the ladder is placed on a firm, level, non-slippery surface.
· Secure rungs/treads: Verify all rungs or treads are firmly attached to the stiles, free from damage, and have intact anti-slip surfaces.
· Locking mechanisms (if applicable): Ensure spreaders are fully engaged for stepladders. For extension ladders, confirm all locking clasps/hooks are working correctly and fully engaged.

Telescopic ladders
· Overall condition: Inspect all sections for bends, dents, cracks, twists, or other damage. Ensure the ladder is clean and free from oil, grease, or other slippery substances.
· Locking mechanisms and buttons: Crucially, check that all rung locking mechanisms (pins, buttons, or clips) are present and fully functional, and that they engage securely when extended. Inspect for damage or wear.



· Feet/end caps: All four feet must be present, securely attached, undamaged, and have effective anti-slip surfaces. Ensure they are placed on a firm, level, non-slippery surface.
· Smooth operation: Extend and retract the ladder (or a section of it) to ensure all sections slide smoothly and that there's no excessive play, sticking or jamming.

d. Safe use of ladders exercise
	
	ASSESSMENT CRITERIA 

	
	Y
	N

	1 
	Displays warning notices in the appropriate positions 
	
	 
	

	2 
	Visually inspects ladder 
	
	 
	

	3 
	Lifts and carries ladder correctly 
	
	 
	

	4 
	Erects ladder correctly 
	
	 
	

	5 
	Slope of ladder correctly set to gradient 
	
	 
	

	6 
	Top extends>1.07m above landing (5 rungs) 
	
	 
	

	7 
	 Safe position of ladder rung adjacent to transom 
	
	 
	

	8 
	 Secured ladder before ascending 
	 
	

	9 
	 Ascends and descends ladder in a safe manner 
	 
	

	10 
	 Secures top of ladder safely 
	 
	

	11 
	 Lowers ladder correctly 
	 
	

	12 
	 Returns ladder safely to start position. 
	 
	

	13
	 Work conformed to the requirements of HASWA
	
	

	
	Total   
	 
	














[bookmark: _Toc217305778]Task 6: Manual handling
Objective: To understand manual handling regulations and apply safe lifting and handling techniques.
Point learners to the HSE-Manual Handling webpage.
Tutor role: 
Explain the three ways employers manage manual handling risks and the six ways to reduce injury. 
Demonstrate correct lifting techniques (e.g., 'think before you lift', 'keep load close', 'stable position'). 
Supervise closely during practical lifts.
Key learning points: Manual Handling Regulations, risk reduction strategies, correct lifting posture and technique, teamwork in lifting.
Assessment: Observe learners' practical application of safe manual handling techniques for individual and assisted lifts. Review completed assessment criteria.
Expected learner outcomes:
· Understand the principles of safe manual handling.
· Demonstrate correct posture and technique for lifting and carrying objects.
· Understand the importance of teamwork in handling heavy or awkward objects.
· Identify ways to reduce manual handling risks and injuries.
Potential learner struggles:
· Forgetting to bend knees or keeping a straight back.
· Attempting to lift objects that are too heavy alone.
· Failing to clear the path or plan the movement.
· Poor communication when working with a partner.
Suggestions for improvement:
· Conduct practical lifting demonstrations and allow learners to practice with various objects. 
· Use a ‘spotter’ system during practice lifts to provide immediate feedback.
· Show videos demonstrating correct and incorrect lifting techniques.
· Discuss the long-term health implications of poor manual handling.
Suggestions for stretch activity:
· Ask learners to analyse a real-world manual handling task and suggest improvements based on the principles learned.
· Challenge learners to design a simple mechanical aid for a specific manual handling task.





a. The Manual Handling Regulations set out three ways that employers must manage the risks from manual handling. What are they?

The Manual Handling Regulations set out three ways that employers must manage the risks from manual handling:

· Avoid hazardous manual handling operations so far as reasonably practicable.
· Assess any hazardous manual handling operations that cannot be avoided.
· Reduce the risk of injury from hazardous manual handling operations as reasonably practicable.

b. List six things that can be done to reduce the risk of injury from manual handling tasks you cannot avoid. 

Potential answers.
· Think before handling/lifting.
· Keep the load close to your waist.
· Adopt a stable position.
· Ensure a good hold on the load.
· Slight bending of your back, hips and knees at the start of the lift.
· Don't flex your back any further while lifting.
· Avoid twisting your back or leaning sideways.
· Keep your head up when handling.
· Move smoothly.
· Don't lift or handle more than you can easily manage.
· Put down, then slide load into the desired position.




c. Practical task

	
	ASSESSMENT CRITERIA 

	Y
	N

	1
	Takes a firm grip with palms and fingers of both hands 
	 
	 

	2
	Feet positioned correctly for lift 
	 
	 

	3
	Knees bent correctly for lift 
	 
	 

	4
	Straight back, chin in 
	 
	 

	5
	Arms tight to body 
	 
	 

	6
	Carries the object safely to a bench 
	 
	 

	7
	Rests the object carefully and safely onto the bench 
	 
	 

	8
	Takes a firm grip and lifts correctly 
	 
	 

	9
	Carries object safely and lowers correctly 
	 
	 

	10
	Knees bent, back straight 
	 
	 

	11
	Rests the object safely on the floor 
	 
	 

	12
	Gives assistant clear and concise instructions at the start of the task 
	 
	 

	13
	Knees bent to commence lift 
	 
	 

	14
	Straight back during the lift 
	 
	 

	15
	Work conformed to the requirements of HASWA
	
	

	
	Totals
	 
	 















[bookmark: _Toc217305779]Task 7: Safe isolation
Objective: To understand electrical hazards and types of electrical injuries and to correctly perform safe isolation procedures.
Point learners to the following websites: HSE-Electricity Safety and Electrical Safety First's guide on safe isolation procedures. 
Tutor role: 
Emphasise the critical importance of safe isolation. 
Demonstrate each step of the safe isolation procedure meticulously. 
Provide hands-on practice with voltage indicators, proving units, and locking devices.
Key learning points: Main electrical hazards (shock, burns, arc flash), types of electrical injuries, statutory documents (EAWR, BS7671), PPE for electrical work, full safe isolation procedure (identify, switch off, secure, prove dead, re-prove).
Assessment: Observe strict adherence to the safe isolation procedure. Ensure learners can correctly use test equipment and apply locking devices.
Expected learner outcomes:
· Identify the main hazards of working with electricity.
· Describe the four types of electrical injuries.
· List the PPE and equipment required for safe isolation.
· Correctly select and use appropriate test instruments (e.g., two-pole voltage detector, proving unit). 
· Perform the full safe isolation procedure on a range of circuits.
Potential learner struggles:
· Not adequately identifying all sources of supply.
· Not correctly identifying the point of isolation.
· Missing a step in the isolation procedure.
· Forgetting to prove the test instrument before and after testing.
· Failing to remove and retain the key for the locking device.
Suggestions for improvement:
· Use a dedicated ‘safe isolation rig’ for repeated practice.
· Discuss the legal consequences of failing to isolate. 
Suggestions for stretch activity:
· Challenge learners to perform the safe isolation procedure for a three-phase system.
· Ask learners to research and explain the concept of ‘lockout/tagout’ (LOTO) procedures in industrial settings.



a. The HSE lists the main hazards of working with electricity. What are they? 
The main hazards of working with electricity are electric shock, burns and arc flash.
b. List four types of injuries you could receive from electrical systems. 
· electric shock
· electrical burns
· loss of muscle control
· thermal burns
· fractures
· respiratory tissue damage.

c. Which two statutory documents underpin the Electrical Safety First best practice guide on safe isolation? 
The two statutory documents that underpin the Electrical Safety First best practice guide on safe isolation are the Health and Safety at Work Act (HASAWA) and Electricity at Work Regulations (EAWR).
d. List the PPE and equipment required when carrying out safe isolation of electrical systems. 
The PPE and equipment required when carrying out safe isolation of electrical systems include:
· appropriate PPE (e.g., safety glasses, gloves)
· approved voltage indicator
· proving unit
· locking device
· warning label
· padlock.
e. List the stages detailing the full safe isolation procedure for a complete single-phase 230V circuit consumer unit. 
1. Identify the correct point of isolation.
2. Seek permission from client/customer to isolate. 
3. Switch off OCPDs (Overcurrent Protective Devices) and the Main Switch.
4. Remove consumer unit cover.
5. Select an approved voltage indicator and check it is serviceable and safe to use.
6. Carry out a 3-point test on the consumer unit using an approved voltage indicator.
7. Re-prove the approved voltage indicator on the proving unit.
8. Correctly fit the locking device, label, and padlock.
9. Remove and retain the key.




f. Practical task
	
	ASSESSMENT CRITERIA 

	Y
	N

	1 
	Selected correct PPE, tools and equipment for task
	 
	 

	2 
	Identified the correct point of isolation
	 
	 

	3 
	Asked permission to turn off supply to consumer unit
	 
	 

	4 
	Selected approved voltage indicator and proves on proving unit
	 
	 

	5 
	Switched off OCPDs and the Main Switch and removed the consumer unit cover 
	
	

	6 
	Carried out 3-point test on consumer unit 
	 
	 

	7 
	Re-proved approved voltage indicator on proving unit
	 
	 

	8 
	Correctly fitted locking device, label and padlock
	 
	 

	9 
	Removed and retained key 
	 
	 

	10 
	Completed the task within target time
	 
	 

	11
	Refixed all accessory covers and switched on the Main Switch and OCPDs
	
	

	12
	Work conformed to the requirements of HASWA/EAWR
	 
	 

	
	Totals
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Objective: To identify common electrical tools and equipment and understand their correct uses.
Tutor role: 
Provide a range of tools and equipment for learners to handle and inspect. 
Discuss the specific applications and safety considerations for each tool. 
Encourage learners to ask questions if unfamiliar.
Key learning points: Correct naming and function of various hand tools, power tools and test equipment used in electrical installation. Importance of checking tools for safety and good working order.
Assessment: Evaluate the learner's ability to correctly name tools and describe their uses.
Expected learner outcomes:
· Correctly name and identify at least 15 common electrical tools and equipment.
· Describe the primary use(s) of each identified tool.
· Explain the procedure for using an unfamiliar tool.
· Justify the importance of checking tools for safety and good working order.
Potential learner struggles:
· Confusing tools with similar appearances or functions.
· Providing vague descriptions of tool uses.
· Not knowing the correct procedure for an unfamiliar tool.
· Neglecting tool maintenance.
Suggestions for improvement:
· Create a ‘tool recognition’ station with various tools for learners to interact with.
· Use flashcards or a matching game for tool identification.
· Encourage learners to demonstrate the correct grip and use of a tool.
Suggestions for stretch activity:
· Ask learners to research and present on a specialised electrical tool not covered in the workbook.
· Challenge learners to identify the correct tool for a specific, complex electrical task.






a. Identify the tools and equipment and describe their use. 
	Tools/Equipment

	Name/Use

	[image: ]
	
Insulated screwdrivers / Tighten screws and terminals
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	Insulated cable cutters / Cutting cables


	[image: ]
	Metal rule / Measuring and marking
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Insulated pliers / 
Used to safely grip and manipulate materials or wires
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Tapered reamer deburring tool / 
Used to smooth and enlarge the inside diameter of cut conduit, removing burrs and sharp edges




	Tools/Equipment
	Name/Use
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	Water pump pliers / 
Used to tighten and hold nuts and bolts, gripping irregularly shaped objects
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	Level / 
Marking horizontal and vertical lines
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	Laser level / 
Marking horizontal and vertical lines from a common datum line 

	[image: ]

	
Electrician's knife / Stripping cable outer sheath
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Pad saw / cutting plasterboard
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Claw hammer / 
driving or removing nails
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Single-core cable strippers / 
Removal of cable insulation





	[image: A close-up of a saw
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	Junior hacksaw / cutting metal
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Tape measure / 
Measuring and marking
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Hacksaw / cutting metal
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Cross-cut hand saw / cutting timber
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File /
removal of sharp edges and burrs



	Tools/Equipment
	Name/Use
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	Stock and die set /
Used to cut a thread onto steel conduit 

	[image: ]





	Conduit bender /
Used to bend and form conduit
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	Battery hand drill / 
Portable drilling of materials


	[image: ]




	Pillar drill / 
Used for precision drilling
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	Approved voltage indicator and proving unit / 
Testing for voltage on circuits when carrying out safe isolation
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Multi-function tester / 
Used to perform multiple tests on electrical wiring systems







b. What procedure would be followed if you were asked to use a tool that was unfamiliar to you?

If you are asked to use an unfamiliar tool:
· Don't use it immediately.
· Inform your supervisor and request training and the manufacturer's manual.
· Understand its purpose, function, and safety features.
· Identify potential hazards and ensure you have the correct Personal Protective Equipment (PPE).
· Ask questions until you fully understand safe operation.
· Adhere to all safety procedures.


c. Why is it important to check that the tools and equipment you use are safe and in good working order before and after using them?

Checking tools and equipment before and after use is crucial for:
· Safety: Prevents accidents, injuries, and electrical shocks from faulty equipment.
· Functionality: Ensures the tool works correctly, improving work quality and efficiency.
· Maintenance: Identifies issues early, preventing costly repairs and extended downtime.
· Longevity: Proper cleaning, maintenance, and storage extend the tool's lifespan.
· Compliance: Meets health and safety regulations.







[bookmark: _Toc217305781]Task 9: Measuring and cutting
Objective: To accurately measure and cut various types of conduits and trunking to specified lengths.
Tutor role: 
Explain metric and imperial units. 
Demonstrate precise measuring techniques and safe cutting methods for different materials (plastic conduit, steel conduit, plastic trunking, steel trunking, steel tray). 
Emphasise the importance of deburring.
Key learning points: Metric versus Imperial units, accurate measurement, safe cutting techniques for different containment systems, importance of square cuts and deburring.
Assessment: Assess the accuracy of cut lengths and the quality of the cuts (squareness, absence of burrs).
Expected learner outcomes:
· Read and interpret measurements accurately (metric system) using a tape measure, steel rule, spirit level, angle finder.
· Safely and accurately cut various materials (e.g., cable, conduit, trunking) using correct tools and techniques.
· Deburr all cut edges effectively.
Potential learner struggles:
· Inaccurate measurement (e.g., parallax error) leading to waste or poor fit.
· Uneven or non-square cuts.
· Forgetting or inadequately deburring cut edges, leading to sharp hazards.
· Incorrect use of cutting tools (e.g., applying too much force, wrong blade).
Suggestions for improvement:
· Provide clear marking guides or jigs for cutting.
· Emphasise the ‘measure twice, cut once’ principle.
· Have learners peer-assess each other's cuts for accuracy and neatness.
Suggestions for stretch activity:
· Challenge learners to cut and join sections of trunking/conduit to form a perfect right angle or a T-junction without pre-made fittings.
· Correct cutting and joining of cables.
· Introduce cutting of larger diameter conduit or tray.





Instructions: 
Select the following sizes of conduit and trunking and cut them into the lengths, as shown in the table below. 
	Type
	Size
	Cut Length
	Achieved (Y/N)


	Plastic conduit
	20mm
	100mm
	

	Plastic conduit
	25mm
	110mm
	

	Plastic conduit
	32mm
	120mm
	

	Steel conduit
	20mm
	100mm
	

	Steel conduit
	25mm
	110mm
	

	Plastic trunking 
	25mm x 16mm
	150mm
	

	Plastic trunking
	40mm x 25mm
	20cm
	

	Steel trunking
	50mm x 50mm
	15cm
	

	Steel trunking
	100mm x 100mm
	200mm
	

	Steel tray
	75mm
	20cm
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Objective: To identify various cable types, fixings, termination devices, and wiring accessories, and understand their applications.
Tutor role: 
Provide physical samples of each item. 
Discuss their characteristics, typical uses, and relevant standards.
Key learning points: Identification of common cable types (e.g. T&E, SWA, flex), their applications, various cable fixings (clips, glands), termination devices (connectors, terminals), and wiring accessories (sockets, switches).
Assessment: Evaluate the learner's ability to correctly identify and describe the use of each item.
Expected learner outcomes:
· Understand cable core colours and their significance (e.g. Live, Neutral, Earth).
· Identify and name common cable types and their typical uses (e.g. PVC flex, 8-core 0.22 mm2 alarm, FP200, MICC, RG-59 coaxial, CAT5e, T&E).
· Identify and name common cable fixings (e.g. clips, saddles) and describe their uses.
· Identify and name electrical termination devices (e.g. terminal blocks, crimp connectors, Wagos) and describe their uses.
· Identify and name common wiring accessories (e.g. glands, bushes) and describe their uses.
Potential learner struggles:
· Confusing similar cable types or fixings or core colours.
· Incorrectly selecting fixings for the cable type or installation method.
· Difficulty articulating the specific application or advantage of certain items.
· Overlooking fewer common accessories.
Suggestions for improvement:
· Create a ‘show and tell’ station with labelled examples of each item.
· Provide practical exercises in matching fixings/connectors to specific cable types.
· Discuss the relevant British Standards for each item.
Suggestions for stretch activity:
· Ask learners to research a specialised cable type (e.g., data, fibre optic, fire alarm) and its installation requirements.
· Challenge learners to design a small electrical circuit and list all the necessary cables, fixings, and accessories.





a. Identify the type of cable and describe its use. 
	Cable
	Name/Use
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	PVC/PVC-sheathed flat-profile cable with integral CPC / 
Domestic lighting and power circuit

	[image: ]
	Circular flexible cords / Portable equipment and heating controls

	[image: ] 
	Steel wire armoured cable / Outside lighting and power
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	Mineral-insulated cable / Circuit critical applications such as fire/smoke systems
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Unshielded twisted pair (UTP cables /
Data transmission

	[image: A close-up of several cables
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	Fire platinum-resistant cable / Circuit critical applications such as fire and emergency lighting systems
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	Single-core insulated cable / Lighting and power circuits






b. Identify the cable fixing and describe its use. 
	Fixing
	Name/Use


	[image: ]
	
Plugs and screws / 
Used together to securely mount objects to plasterboard, brick or concrete

	[image: ]
	
Plasterboard fixings / 
Used to provide a secure and long-lasting fixing to plasterboard or dry-walling
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Spring toggles or toggle bolts / Used to secure items to hollow walls like plasterboard or drywall
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	Spring channel nuts / 
Used in strut channel systems

	[image: ]
	

T&E cable clips /
Used to securely fasten T&E cables to surfaces like walls or wooden joists.












	                      Fixing
	Name/Use

	[image: ]
	P-clips /
Used to secure round cables to flat surfaces
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	SWA cable cleat /
Used to securely fix and support SWA cables

	[image: ]
	Plastic conduit saddles /
Provides fixing and support to conduit runs on flat surfaces

	[image: ]
	Plastic compression glands /
Used to secure and seal cables where they enter equipment or enclosures

	[image: Essentials Assorted Cable Ties 1000 Pack]
	Plastic zip ties /
Used for bundling and securing cables



c. Identify the electrical termination device and describe its use. 
	Termination
	Name/Use
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	SWA cable gland / 
Used to terminate and seal SWA cables into enclosures

	[image: ]
	
Non-screw compression connector / Joining cables
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	RJ45 connector / 
Standardised connector used for network cabling.
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	Uninsulated ring crimp /
To create secure electrical connection to a screw or bolt

	[image: ]
	

Terminal connectors /
Used to securely join electrical wires or circuits








d. Identify the protection system accessory and describe its use.
	Accessory
	Name/Use
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	Residual current circuit breaker with overcurrent protection / 
A device that protects electrical circuits from both overcurrent and earth leakage faults.

	[image: A white box with switches
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	Consumer unit /
Central control and distribution point for electricity in a building.
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Optical smoke alarm /
Used to detect smoke and provide an audible alarm.
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	Earth sleeving /
Used to insulate and identify circuit protective conductors in electrical installations

	[image: ]
	
Fast fix socket box or dry lining box /
Used for mounting sockets and switches in plasterboard or dry-lined walls.
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	Surface pattress back box /
Used where installation within the wall is not possible or desired

	[image: A close-up of a control panel
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	Fire alarm panel /
The central control unit of a fire alarm system




e. Identify the wiring accessories and describe their use. 
	Wiring Accessory
	Name/Use
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	Plastic conduit /
Used to protect electrical wiring in walls or ceilings.
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Plastic conduit right-angle box / 
A junction box allowing 90-degree change in direction of the conduit run.
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	Plastic conduit inspection bend / Provides a 90-degree bend in the conduit run while also offering access for inspection and cable installation/maintenance

	[image: ]
	Plastic trunking / 
Used to protect and conceal electrical and data cables
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	Mini trunking right-angle covers / Creates neat and finished corners when installing plastic mini trunking
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	Steel conduit / 
Used to protect electrical wiring, in indoor and outdoor wiring systems



	Wiring Accessory
	Name/Use
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	Steel conduit stop end box / 
Used to protect electrical conductors against mechanical and electrical damage.

	[image: ]
	
Steel conduit couplers /
Used to securely join two lengths of steel conduit together
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	Steel trunking / 
Used for protecting electrical cables in industrial, commercial, and outdoor environments

	[image: ]
	Steel trunking internal 90-degree bend / 
Used to allow steel trunking to make a sharp, 90-degree turn inwards

	[image: ]
	Steel cable basket /
Used for supporting lightweight cables while allowing air circulation and visibility of the wiring
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Objective: To safely and correctly strip and terminate various types of cables.
Tutor role: 
Demonstrate precise cable-stripping techniques, ensuring no damage to conductors or insulation. 
Emphasise proper conductor preparation (e.g. twisting strands, doubling ends). Supervise closely.
Key learning points: Safe cable stripping, maintaining conductor CSA, correct sleeving (cpc), conductor preparation for termination, secure connections.
Assessment: Evaluate the quality of cable stripping, conductor preparation, and the security of terminations.
Note: Consider if a 110 V plug would be better, as it is something that a protection systems engineer may fit to their tools/equipment.
Expected learner outcomes:
· Safely remove outer sheathing from PVC/PVC cables without damaging insulation.
· Correctly strip insulation from individual conductors to the required length.
· Properly sleeve the CPC (circuit protective conductor) where applicable.
· Prepare stranded conductors (e.g., twisting) for termination.
· Terminate cables securely into plug tops and other accessories.
Potential learner struggles:
· Cutting too deeply and nicking the conductor insulation.
· Leaving too much or too little bare conductor exposed.
· Failing to twist stranded conductors tightly when necessary.
· Loose connections at terminals.
· Difficulty in managing multiple conductors in a small space.
Suggestions for Improvement:
· Provide clear visual examples of correctly and incorrectly stripped/terminated cables and stranded conductors.
· Peer assessment of completed work.
· Emphasise the mechanical and electrical integrity of terminations.









Suggestions for stretch activity:
· Introduce different types of terminals (e.g., crimp terminals, screwless terminals) and have learners practise.
· Challenge learners to terminate a multi-core flexible cable into a more complex appliance.

a. Cable stripping exercise
	

	ASSESSMENT CRITERIA 
	Y
	N

	1
	Selected correct PPE, tools and equipment for the task
	 
	 

	2
	Sheath cut back correctly and to the correct length
	 
	 

	3
	Insulation undamaged and to the correct length
	 
	 

	4
	Conductor cores undamaged
	 
	 

	5
	Cpc correctly sheathed and to the correct length
	 
	 

	6
	Conductor cores bent over where necessary and to the correct length
	 
	 

	7
	Overall appearance to a commercially acceptable standard
	 
	 

	8
	Completed task within target time 
	
	

	9
	Work conformed to the requirements of HASWA/EAWR
	 
	 

	
	Totals
	 
	 



b. Cable termination and connection exercise
	

	ASSESSMENT CRITERIA 
	Y
	N

	1
	Selected correct PPE, tools and equipment for the task
	 
	 

	2
	Correctly completed tool and material lists
	 
	 

	3
	Removed outer layer of cable to expose required length of wires, completed without damage to the insulation of the wires
	 
	 

	4
	Removed the insulation to expose the required length of bare wire
	 
	 

	5
	Securely fixed the bare wires to the appropriate terminals
	 
	 

	6
	Ensured no bare strands of wire are visible
	 
	 

	7
	Used the cable grip correctly, and the cable is secure
	 
	 

	8
	Replaced the plug cover
	
	

	9
	Identified and selected tools and equipment required
	 
	 

	10
	Completed task within target time
	
	

	11
	Work conformed to the requirements of HASWA/EAWR
	
	

	
	Totals
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Objective: To proficiently use the correct instruments for making electrical measurements.
Tutor role: 
Demonstrate safe and accurate use of electrical measuring instruments.
Guide learners through hands-on practice.
Provide corrective feedback.
Ensure learners understand both the theory and application of measurement techniques. 
Key learning points:
· Difference between voltage, current, and resistance measurements. 
· Correct selection and setup of measuring instruments (multi-meter, clamp meter, insulation tester, etc.). 
· Safe measurement procedures, including isolation and PPE requirements. 
· Interpreting readings and identifying measurement errors. 
· Importance of calibration and instrument accuracy classes.
Assessment:  
· Observation of practical measurement tasks. 
· Short written quiz on instrument functions and safety. 
· Learner logbook or worksheet recording measurements taken. 
· Oral questioning to confirm understanding of procedures and results.
Expected learner outcomes:
· Accurately select the correct electrical instrument for a given task. 
· Safely perform voltage, current, resistance, and continuity measurements. 
· Correctly configure and use digital and analogue measuring devices. 
· Interpret measurement results and identify possible errors or faults. 
· Demonstrate understanding of instrument limitations and safe working practices.
Potential learner struggles:
· Choosing the correct measurement range or function on multimeters. 
· Understanding AC vs DC measurement differences. 
· Interpreting fluctuating or unstable readings. 
· Remembering safety procedures before taking live measurements. 
· Distinguishing instrument accuracy, resolution, and tolerance.






Suggestions for improvement:
· Provide step-by-step guided worksheets during early practical tasks. 
· Use colour-coded diagrams to reinforce instrument connections. 
· Allow repeated low-risk practice with low-voltage test rigs. 
· Encourage peer-to-peer checking before taking measurements. 
· Offer quick reference cards summarising meter functions. 
Suggestions for stretch activity:
· Introduce oscilloscope measurements of waveforms and frequency. 
· Perform power calculations using measured values (P = VI, etc.). 
· Identify measurement errors and propose corrective actions. 
· Compare results using different instruments to analyse accuracy. 
· Investigate the impact of instrument burden voltage or internal resistance. 






Task answers 

a. Fill in the blanks 
1. Voltmeter 
2. Ohm 
3. Series 
4. Wattmeter 
5. Frequency counter 

b. Multiple choice questions 
1. b. Ammeter 
2. b. Watt 
3. c. Voltage, current, and resistance 
4. c. Multimeter 

c. Matching activity 
1. 1 - c 
2. 2 - d 
3. 3 - a 
4. 4 - b 

d. True or False 
1. False 
2. False 
3. True 
4. False 
 
[image: ]e. Labelling diagram 
[image: A yellow lines on a black background
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 3. Probes
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Objective: To understand, identify, and confidently use a range of technical and functional information sources relevant to workplace tasks, equipment, and industry standards. 
Tutor role: To introduce learners to different types of technical documentation, demonstrate how to interpret information accurately, support learners in navigating manuals and standards, and ensure they can apply the information safely and effectively in practical tasks. 
Key learning points: 
· Types of technical information (manuals, datasheets, schematics, standards, manufacturer guidance). 
· How to locate reliable and up-to-date information. 
· Understanding symbols, terminology, and conventions. 
· Verifying the accuracy and relevance of information sources. 
· Applying technical and functional information in practical decision-making.
Assessment:  
· Short written or digital task identifying information sources for a given scenario. 
· Practical assessment where learners use technical information to complete a task. 
· Questioning to test understanding of symbols, data tables, and documentation types. 
· Workbook or assignment demonstrating correct interpretation of technical information. 
 Expected learner outcomes:
· Identify appropriate sources of technical and functional information. 
· Interpret data from manuals, drawings, standards, and manufacturer documentation. 
· Apply technical information correctly when planning or completing tasks. 
· Recognise how to check information is current and reliable. 
· Use industry terminology, symbols, and diagrams accurately.
Potential learner struggles:
· Difficulty understanding technical language and symbols. 
· Locating the correct section in manuals or standards. 
· Distinguishing credible from unreliable information online. 
· Applying technical information to real-world tasks. 
· Overwhelm when faced with large or complex documents. 






Suggestions for improvement:
· Provide simplified examples before introducing full technical documents. 
· Use guided reading tasks with highlighted key sections. 
· Teach common symbols and terminology using flashcards or visual aids. 
· Give learners practice locating specific details in real manuals or datasheets. 
· Offer scaffolded tasks that gradually increase in complexity.
Suggestions for stretch activity:
· Analyse and compare multiple manufacturer datasheets for the same component. 
· Interpret complex diagrams or standards-related documents. 
· Create a technical information guide or quick-reference sheet for peers. 
· Evaluate the consequences of using incorrect or outdated information. 
· Complete a mini research task on emerging industry standards or regulations. 



Task answers
a. What type of information is the following an example of, and where could it be found? 
Manufacturer or supplier information; this could be found in a catalogue, on the Internet or on the product packaging. 
b.	‘A set of documents, plans or diagrams which sets out requirements for materials, components and services.’ What is this sentence describing? 
 
A customer specification

c.	‘The system is to consist of FP200 cables installed in a basket run at a height of 2.3m above FFL.’ 
      The above statement could form part of what type of document? 
 
  An installation specification 
 
d.	The following information is being sent to you as part of a policy of continuous professional development (CPD): 
 
    What is the likely source of the information shown above? 

Your employing organisation 
e. For the four contacts in the table below, identify the technical information that may need to be supplied to them and the method of supplying the information. Put this information into the table.
	 
	Client and Customer 
	Major and sub-contractors
	Site Managers  
	Other Services

	Technical information that could be provided 
	Loading of equipment 
	Total loading of the installation 
	Intake positions, capacities of supply required 
	O&M manual containing data sheets for installed equipment 

	Method of providing information 
	Manufacturer’s data sheets 
	Specifications, design calculations 
	Fax, email plans etc. 
	Completed manual 

	Functional information 
	Method of operation of equipment 
	Operation of plant etc. on site 
	Requirements for supplies, information on equipment used by various trades on site 
	Instructions on operation of the equipment 

	Method of providing information 
	Manufacturer’s operational manual 
Direct instructions and feedback 
	Equipment instructions 
	Demonstration of equipment in situ 
	Data sheets, direct instruction 
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Objective: To develop the knowledge and practical skills required to carry out the installation of emergency lighting systems in accordance with regulatory and manufacturer requirements. 
Tutor role: To demonstrate safe installation procedures, provide technical explanations of system components, supervise practical activities, and ensure learners understand compliance with relevant standards.
Key learning points: 
· Purpose and legal requirements of emergency lighting systems. 
· Types of emergency lighting (maintained, non-maintained, escape route, standby). 
· Using the correct tools and components.
· Planning and carrying out a routine installation process.
· Safety considerations.
Assessment: Evaluate the correct selection of cables and the installation process.
Expected learner outcomes:
· Understand the properties and applications of FP200 (fire-resistant) cable. 
· Select appropriate FP200 cable sizes. 
· Install FP200 cable using suitable fire-rated fixings (e.g., metal clips, saddles). 
· Correctly terminate FP200 cable into fire-rated enclosures and fittings. 
· Understand the importance of maintaining fire integrity. 
Potential learner struggles:
· Difficulty bending and shaping the more rigid FP200 cable. 
· Ensuring correct and secure termination of the earth conductor within the FP200 construction. 
· Using non-fire-rated fixings. 
· Damaging the fire-resistant sheath during stripping. 
Suggestions for improvement:
· Demonstrate proper bending techniques for FP200. 
· Emphasise the importance of maintaining the integrity of the fire-resistant layers. 
· Explain the specific regulations and standards for fire-rated installations. 
· Provide specialised tools for FP200 stripping, if available. 
Suggestions for stretch activity:
· Extending circuits to add extra components.  
· Change panel to add a remote panel. 



Task answers         
a: Multiple choice questions 
1.  B
2.  A
3.  C
4.  B
5.  C

b: True or False 
1.  False
2.  True
3.  True
4.  True
5.  False

c: Short answer questions 
1. Working height
Electric shock
Manual handling

2.  Risk assessment
 Method statement

3.  Traceability
 Proper record keeping
 Aid future diagnosis


d: Scenario-based task 
Safety concern
1. Working at height
2. Electrocution
3. Member of the public
Control measure
1.    Permit to work
2. Safe isolation 
3. Signage/barriers 
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Objective: To develop the knowledge and practical skills required to carry out inspections, testing, and maintenance of emergency lighting systems in accordance with regulatory and manufacturer requirements. 
Tutor role: To demonstrate safe maintenance procedures, guide learners through functional and duration tests, provide technical explanations of system components, supervise practical activities, and ensure learners understand compliance with relevant standards. 
Key learning points: 
· Purpose and legal requirements of emergency lighting systems. 
· Types of emergency lighting (maintained, non-maintained, escape route, standby). 
· Routine maintenance tasks: visual inspections, functional tests, duration tests. 
· Battery checks, luminaire condition, and logbook documentation. 
· Fault-finding principles and common causes of system failure. 
· Safety considerations, isolation procedures, and use of test keys. 
Assessment: 
· Observation of learners completing a functional or duration test. 
· Short written or verbal assessment on regulatory requirements. 
· Practical task logging maintenance results in a compliant format. 
· Fault-finding exercise with simulated system issues.
Expected learner outcomes:
· Carry out routine inspections and functional tests on emergency lighting systems. 
· Identify and report faults, damaged components, or non-compliant installations. 
· Perform duration tests safely and interpret results accurately. 
· Record maintenance outcomes correctly in logbooks or digital systems.
Potential learner struggles:
· Understanding regulatory requirements and terminology. 
· Identifying subtle signs of battery degradation or luminaire failure. 
· Performing accurate duration tests without missing steps. 
· Completing compliant documentation. 
· Fault-finding when multiple components interact. 
Suggestions for improvement:
· Provide checklists and visual guides for test procedures. 
· Use annotated diagrams to explain system types and wiring arrangements. 
· Allow extra practice with test keys and emergency lighting test modules. 
· Break down fault-finding into simple, logical diagnostic steps. 

Suggestions for stretch activity:
· Set up the emergency lighting circuit as used in the diagram for part c.
· Diagnose complex multi-fault scenarios in training rigs. 
· Compare emergency lighting designs for different building types. 
· Produce a mock compliance report with recommendations for upgrades.

Task answers
a: Multiple choice questions 
1. b) It remains on at all times 
2. c) LED lamps 
3. a) 0.5 lux 
4. d) Water pump 

b: True or False 
1. False 
2. True 
3. True 
4. True 

 
c: Labelling diagram 
Answers will depend on the diagram provided 

d: Matching terms 
· Maintained lighting - c) Illuminates at all times 
· Non-maintained lighting - a) Operates only during a power failure 
· BS 5266 - d) British Standard for emergency lighting 
· Lux - b) A unit of illumination 

e: Calculation 
Total energy required = 6 fittings x 5 watts x 3 hours = 90 watt-hours (Wh) 
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Objective: To develop learners’ understanding and practical skills in inspecting, testing, and maintaining non-maintained emergency lighting systems in accordance with safety standards and manufacturer guidance. 
Tutor role: To explain system operation principles, demonstrate correct testing procedures, supervise practical tasks, highlight safety and compliance requirements, and provide constructive feedback to support learner competence. 
Key learning points: 
· What a non-maintained emergency lighting system is and how it operates. 
· Differences between maintained and non-maintained systems. 
· Components: batteries, chargers, luminaires, control gear, test points. 
· Functional and duration test procedures. 
· Requirements under BS 5266 and record-keeping expectations. 
· Common failures (battery degradation, charger faults, lamp/supply issues). 
Assessment: 
· Practical observation of learners performing a functional test. 
· Written or digital quiz on system operation and regulatory requirements. 
· Completion of an emergency lighting logbook entry based on test findings. 
· Fault-finding exercise using a simulated or rigged system.
Expected learner outcomes:
· Identify and describe the purpose and operation of non-maintained systems. 
· Conduct safe functional and duration tests. 
· Recognise faults in batteries, luminaires, or charging circuits. 
· Accurately interpret test results and take appropriate action. 
· Complete compliant maintenance and test documentation.
Potential learner struggles:
· Distinguishing system behaviour during normal vs mains-failure conditions. 
· Understanding internal battery/charger arrangements. 
· Knowing how long to run duration tests and what constitutes failure. 
· Completing logbooks correctly. 
· Diagnosing faults when symptoms overlap (e.g., dim output vs battery fault). 
Suggestions for improvement:
· Use labelled training boards showing internal wiring and components. 
· Provide learners with test flow charts for easier step-by-step guidance. 
· Offer handheld examples of failed components (e.g., swollen batteries). 
· Give practice scenarios using sample logbooks with missing or incorrect entries.

Suggestions for stretch activity:
· Carry out a full building-zone survey identifying locations of non-maintained luminaires. 
· Analyse multiple manufacturer datasheets to compare battery chemistry and lifespan. 
· Create a mock compliance report including risk-based recommendations for upgrades.

Task answers
a: Fill in the blanks 
1. mains 
2. occupants 
3. three 
4. tested 

b: Multiple choice questions
1. B 
2. A 
3. B 
4. A
5. B
6. B
7. C
8. B
9. C
10. B

c: Matching 
· A - 2 or 3
· B - 4 
· C - 1
· D – 3 or 2

d: True or False 
1. False 
2. False 
3. True 
4. True 

e: Calculation 
3 hours × 8 watts = 24 watt-hours = 0.024 kWh 

f: Scenario-based question
Answers will vary but should include considerations such as compliance with BS 5266, visibility, placement to cover escape routes, and duration of operation. 



Practical tasks – non-maintained emergency lighting systems 
Task 1 – Visual inspection 
Objective: Identify defects and confirm system readiness before testing. 
Instructions: 
1. Inspect the luminaire casing for damage, discoloration, or loose fittings. 
2. Check labels: model, rating, test date, and installation date. 
3. Verify wiring is secure and free of heat damage. 
4. Inspect battery compartment for swelling, leakage, or corrosion. 
5. Record findings in the inspection sheet. 
Learner evidence: 
• Completed inspection checklist. 
• Notes on faults, risks, and corrective actions. 
Task 2 – Perform a functional test 
Objective: Confirm automatic operation during mains failure. 
Instructions: 
1. Isolate the local circuit or use the emergency lighting test key. 
2. Observe the luminaire switching into emergency mode. 
3. Check brightness output and stability. 
4. Restore mains supply and ensure system recharges correctly. 
5. Record results in the logbook. 
Learner evidence: 
• Logbook entry with pass/fail status. 
• Photo or witness-statement from tutor (optional). 
 
Task 3 – Duration test (Full discharge test) 
Objective: Confirm that the system provides rated emergency illumination time (usually 1 or 3 hours). 
Instructions: 
1. Disable mains supply and start the timer. 
2. Observe light output at intervals (every 10–15 minutes). 
3. At the end of test duration, note whether illumination meets minimum levels. 
4. Restore mains and verify charging indicators. 
5. Complete duration test documentation. 
Learner evidence: 
• Duration test sheet. 
• Notes on performance issues or battery behaviour. 
 



Task 4 – Battery condition assessment 
Objective: Inspect and evaluate the emergency battery pack. 
Instructions: 
1. Access the battery compartment safely. 
2. Identify battery type and rated capacity. 
3. Check terminals, wiring, and charger unit condition. 
4. Compare observed performance with manufacturer data. 
5. Decide if the battery requires replacement. 
Learner evidence: 
• Battery assessment form. 
• Reasoned explanation for whether replacement is needed.
 
Task 5 – Fault diagnosis scenario 
Objective: Identify and resolve system faults using logical troubleshooting steps. 
Scenario examples: 
(Select one or rotate them across groups.) 
• The emergency light does not come on during mains failure. 
• The unit illuminates but only for 10 minutes. 
• The charger indicator is off or flashing. 
• The lamp flickers in emergency mode. 
Instructions: 
1. Use a multimeter and test key where appropriate. 
2. Check supply, lamp, battery, charger and internal connections. 
3. Identify root cause of the fault. 
4. Propose and justify corrective actions. 
Learner evidence: 
• Fault diagnosis sheet. 
• Written explanation of steps taken. 
[image: Shape] 
Task 6 – Documentation and Compliance 
Objective: Practice recording maintenance information to regulatory standards. 
Instructions: 
1. Complete an emergency lighting logbook based on today’s tests. 
2. Create a mock compliance report summarising system condition. 
3. Include recommendations for replacement, repair, or future inspection. 
Learner evidence: 
• Completed logbook entries. 
• Mock report with clear, professional language. 





Printable worksheet – Non-maintained emergency lighting systems 

Learner Name: _________________________ 

Date: _________________________________ 

Assessor: ______________________________ 
 

Task 1 – Visual inspection 
List any defects or concerns found during inspection: 
[image: Shape] 
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[image: Shape] 
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Task 2 – Functional test 
Did the luminaire operate correctly during mains failure? 
□ Yes  □ No 
Notes: 
[image: Shape] 
 

Task 3 – Duration Test 
Rated duration: ______ hrs 
Actual duration achieved: ______ hrs 
Pass/Fail: □ Pass □ Fail 
Comments: 
 
 

Task 4 – Battery condition assessment 
Battery type: _________________________ 
Condition: □ Good □ Worn □ Requires replacement 
Reason: 
[image: Shape] 








· 
Task 5 – Fault diagnosis scenario 
Fault observed: _______________________________________________ 
Steps taken to diagnose: 
[image: Shape] 
Corrective action: 
[image: Shape] 
[image: Shape] 



Task 6 – Documentation exercise 
Write a short summary of today’s work that could appear in a compliance logbook: 
[image: Shape] 
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[bookmark: _Toc217305789]Task 17: Installing and maintaining CCTV systems
Objective: To enable learners to develop the practical skills and technical knowledge required to safely install, configure, test, and maintain CCTV systems in compliance with industry standards, legal requirements, and site-specific operational needs.
Tutor role: 
· Deliver theoretical and practical instruction on CCTV components, installation techniques, and maintenance procedures. 
· Demonstrate correct use of tools, test equipment, and configuration software. 
· Supervise hands-on tasks to ensure safe working practices and adherence to relevant regulations (e.g., electrical safety, data protection). 
· Provide guidance, feedback, and differentiated support based on learner ability. 
· Assess learner competency through observation, questioning, and review of completed practical work. 
Key learning points: 
· Types of CCTV systems (analogue, IP, hybrid) and their applications. 
· Identification and function of system components: cameras, lenses, power supplies, NVR/DVR, cabling, network switches, storage devices. 
· Health and safety requirements when installing CCTV systems, including working at height and electrical safety. 
· Planning and preparing for installation: site surveys, camera positioning, lighting considerations, cable routing, and risk assessments. 
· Installation techniques: mounting cameras, terminating cables, configuring networks, setting up recording equipment. 
· System commissioning: testing, troubleshooting, and verifying image quality. 
· Legal and ethical considerations: GDPR, signage requirements, privacy impact, and client communication. 
· Preventive maintenance procedures and fault-finding. 
· Documentation and handover processes. 
Assessment: 
· Practical Observation: Learners demonstrate correct installation, configuration, and testing of a CCTV system. 
· Knowledge Assessment: Written questions, verbal questioning, or short tests covering system components, safety, and legal requirements. 
· Portfolio/Work Log: Evidence of completed tasks, site surveys, configuration sheets, test results, and maintenance records. 
· Scenario-based Tasks: Learners diagnose faults or design a suitable CCTV solution based on given client requirements. 
· Final Competency Check: Confirmation that learners meet performance criteria for safe, compliant installation and maintenance. 
 


Expected learner outcomes:
· Understand the purpose and configuration of a CCTV system. 
· Select appropriate Cat5e, coaxial cables. 
· Install cables neatly and securely, ensuring the circuit is complete. 
· Correctly wire cameras and associated equipment within the circuit. 
· Understand the importance of continuity and earth continuity and RF signal strength meter, network cable tester, insulation resistance tester. 
· Perform basic RF signal strength meter, network cable tester, insulation resistance test.
Potential learner struggles:
· Incorrectly connecting the camera (e.g., creating an open circuit or cross polarity). 
· Difficulty managing multiple connections. 
· Ensuring all connections are secure and correct polarity. 
· Understanding the specific testing requirements for CCTV circuits.
Suggestions for improvement:
· Clearly illustrate the concept of a CCTV circuit and its advantages. 
· Use a large-scale diagram or a floor plan to show the cable route camera points. 
· Emphasise the importance of double-checking all connections. 
· Introduce the basic tests for CCTV circuits and their expected results.
Suggestions for stretch activity:
· Change the type of system main Panel. 
· Change the type of cameras. 
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a: Multiple choice questions 
1.  B
2.  C
3.  C
4.  B
5.  B


b: Short answer questions 
1. Working at height
Manual handling
Electrocution
2. Risk assessment
Safe isolation on low voltage
3. Before - prevent trip hazards
After – to ensure premature failure


c: Scenario-based task 
Safety concern
1. Working near a power line
2. Weather conditions
3. Working at height
Control measure
1. Permit to work
2. Weather/safety – delay the work if necessary
3. Safe isolation
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Objective: To equip learners with the knowledge and practical skills required to install, configure, test, and commission a conventional intruder alarm system safely and in accordance with industry standards, manufacturer specifications, and relevant legislation. 
Tutor role:
· Provide theoretical instruction on alarm system principles, components, and wiring conventions. 
· Demonstrate safe installation practices, correct use of hand tools, test meters, and commissioning procedures. 
· Guide learners through practical tasks, offering support, technical explanations, and differentiated assistance. 
· Ensure adherence to health and safety requirements, including electrical safety and safe use of ladders and tools. 
· Monitor, assess, and give feedback on learners’ competence during practical and written tasks. 
Key learning points: 
· Purpose and operation of intruder alarm systems (conventional/wired). 
· Identification and function of core components: control panel, PIR sensors, door contacts, keypads, sounders, power supply, backup battery. 
· Alarm zones, circuits, and wiring types (e.g., normally open/closed, EOL resistors, tamper circuits). 
· Health and safety considerations during installation. 
· Planning and preparation: site assessment, detector positioning, cable routes, and risk assessments. 
· Installation techniques: mounting detectors, routing and terminating cables, control panel wiring. 
· Programming and configuring system functions and user codes. 
· Testing and commissioning: continuity checks, walk tests, checking tamper protection, verifying alarm operation. 
· Legal considerations, including false alarm reduction and relevant standards (e.g., PD 6662, BS EN 50131). 
· Handover procedures and user instruction. 
· Basic troubleshooting and maintenance. 
Assessment: 
· Practical Observation: Learners install, wire, program, and test a working intruder alarm system following a provided specification. 
· Knowledge Assessment: Short written tasks or verbal questioning covering components, wiring methods, and safety. 
· Scenario/Design Task: Learners plan a small intruder alarm layout or interpret a system diagram. 
· Practical Fault-Finding: Diagnose and rectify common wiring or configuration faults. 
· Final Competence Check: Confirmation that learners meet required performance criteria for installation and commissioning. 



Expected learner outcomes:
· Understand the purpose and configuration of a conventional system. 
· Select appropriate Cat5e, 4 pair 0.22mm2 cables. 
· Install cables neatly and securely, ensuring the circuit is complete. 
· Correctly wire all components, panel, and associated equipment within the circuit. 
· Understand the importance of continuity tests. 
· Perform basic multi-meter test and note readings of both circuits and battery.
Potential learner struggles:
· Incorrectly connecting the equipment (e.g., creating an open circuit or cross polarity). 
· Difficulty managing multiple connections. 
· Ensuring all connections are secure and correct polarity. 
· Understanding the specific testing requirements for intruder alarm circuits. 
Suggestions for improvement:
· Clearly illustrate the concept of an Intruder alarm circuit and its advantages. 
· Use a large-scale diagram or a floor plan to show the cable route and components position points. 
· Emphasise the importance of double-checking all connections. 
· Introduce the basic tests for intruder alarm circuits and their expected results.
Suggestions for stretch activity:
· Add extra components to the system. 
· Change panel.
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Task answers            
a: Multiple choice questions 
1.  C
2.  C
3.  B
4.  C
5.  C

b: True or False 
1. True
2. False
3. True
4. True
5. True

c: Short answer questions 
1. • Electric shock from live wiring or circuits. 
• Trips, slips, or falls, especially when working at height or on ladders. 
• Injury from tools, sharp edges, or falling objects.

2. • Ensure the area is properly illuminated and free from loose debris to avoid trips and falls. 
• Use appropriate personal protective equipment (PPE) such as gloves, dust mask, and safety helmet.

3. • Regular maintenance ensures the system operates reliably, detects intrusions or emergencies promptly, and prevents system failures that could compromise safety.


d: Scenario-based task 
Safety risk
1. Trip hazards
2. Working at height
3. Falling objects
Control measure
1. Barriers
2. Appropriate access equipment 
3. Barriers, signage
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Objective: To develop learners’ knowledge and practical skills for installing, wiring, testing, and commissioning a conventional fire alarm system safely and in compliance with BS 5839-1, manufacturer instructions, and site requirements. 
Tutor role: 
· Provide theoretical instruction on fire detection system principles and system classifications. 
· Demonstrate correct installation methods, wiring practices, and testing procedures. 
· Ensure learners follow safe working practices, including electrical safety, tool handling, and ladder use. 
· Support learners throughout practical tasks, offering technical guidance and differentiated feedback. 
· Assess learners’ competence through observation, questioning, and evaluation of practical outcomes. 
Key learning points: 
· Purpose and operation of fire alarm systems (conventional vs. addressable). 
· System categories (e.g., L, P, and M categories under BS 5839-1). 
· Components and their functions: 
· control panel 
· detectors (optical smoke, heat, ionisation, multi-sensor) 
· manual call points 
· sounders and visual alarms 
· end-of-line components 
· power supplies and batteries 
· Cable types and wiring practices, including sounder and detector circuits. 
· Zone configuration and principles of zone isolation. 
· Health and safety considerations during installation. 
· Planning and preparation: detector spacing, positioning requirements, avoidance of obstructions, and compliance with standards. 
· Installation techniques: mounting detectors and call points, terminating cables, wiring loops and radial circuits. 
· System testing and commissioning: continuity checks, insulation resistance, sound pressure level tests, detector activation tests. 
· Legal and regulatory requirements, including false alarm management and logbook use. 
· Documentation, handover, and user training. 

Assessment: 
· Practical Observation: Learners install, wire, and test a complete conventional fire alarm system to specification. 
· Knowledge Assessment: Written or oral questions covering system types, components, wiring, standards, and safety. 
· System Design/Planning Task: Learners complete a small zone plan or select appropriate detector types for given scenarios. 
· Practical Fault-Finding: Identify and rectify wiring faults, zone failures, or activation issues. 
· Final Competency Sign-off: Evidence that learners meet all required skills for safe and compliant installation and commissioning.


Expected learner outcomes:
· Understand the purpose and configuration of a conventional system. 
· Select appropriate FP220 cables. 
· Install cables neatly and securely, ensuring the circuit is complete. 
· Correctly wire all components, panel, and associated equipment within the circuit. 
· Understand the importance of continuity tests. 
· Perform basic multi-meter test and note readings of both circuits and battery.
Potential learner struggles:
· Incorrectly connecting the equipment (e.g., creating an open circuit or cross polarity). 
· Difficulty managing multiple connections. 
· Ensuring all connections are secure and correct polarity. 
· Understanding the specific testing requirements for intruder alarm circuits.
Suggestions for improvement:
· Clearly illustrate the concept of a fire alarm circuit and its advantages. 
· Use a large-scale diagram or a floor plan to show the cable route and the components' position points. 
· Emphasise the importance of double-checking all connections. 
· Introduce the basic tests for fire alarm circuits and their expected results. 
Suggestions for stretch activity:
· Add extra components to the system. 
· Change panel.




 Task answers       
a: Multiple choice questions 
1.  C
2.  C
3.  B
4.  C
5.  C
b: True or False 
1.  True
2.  False
3.  True
4.  True
5.  True
c: Short answer questions 
1. • Electric shock from live wiring or circuits. 
• Trips, slips, or falls, especially when working at height or on ladders. 
• Injury from tools, sharp edges, or falling objects.
2. •  Ensure the area is properly illuminated and free from loose debris to avoid trips and falls. 
• Use appropriate personal protective equipment (PPE) such as gloves, dust mask, and safety helmet. 
3. •  Regular maintenance ensures the system operates reliably, detects intrusions or emergencies promptly, and prevents system failures that could compromise safety.

d: Scenario-based task 
Safety concern
1. Noise and distraction from power tools - using power tools during class hours can create loud noise, which may distract students and staff. It could also interfere with communication in an emergency situation.
1. Obstruction of fire exit - climbing a ladder near a fire exit poses a serious hazard. If an emergency occurs, the ladder and work area could block or slow down evacuation, increasing risk for everyone in the building.
1. Fall hazard from ladder use - working at height on a ladder introduces the risk of falling, especially in a busy school environment where students might accidentally bump into the ladder or the worker.

Control measure
1. Noise and distraction - schedule noisy work during breaks, lunch, or after school hours to minimise disruption; use quieter tools where possible or fit noise-reducing attachments; inform staff and students in advance about the work and expected noise levels.
2. Obstruction of fire exit - keep the fire exit completely clear at all times; position the ladder so it does not block the exit route; use signage and barriers to alert people to the work area without restricting emergency egress; have an emergency plan to immediately remove the ladder if an evacuation occurs.
3. Fall hazard - Use a stable, industrial-grade ladder and ensure it is placed on a level surface; implement a “no-go zone” around the ladder using barriers or cones to prevent accidental bumps; wear appropriate PPE (e.g. non-slip footwear) and follow safe ladder practices (three points of contact, no overreaching).



[bookmark: _Toc217305792]Task 20: Plan an addressable fire alarm system
Objective: To enable learners to develop the knowledge and skills required to plan, design, and document an addressable fire alarm system in accordance with BS 5839-1, site risk requirements, manufacturer specifications, and industry best practice.
Tutor role: 
· Introduce learners to the principles, functions, and advantages of addressable systems compared with conventional systems. 
· Provide instruction on system planning, detector selection, zoning strategy, loop design, and device addressing. 
· Demonstrate how to interpret architectural drawings, produce system layouts, and complete required documentation. 
· Guide learners through design exercises, offering technical support and differentiated instruction. 
· Assess learners’ understanding through discussion, tasks, and evaluation of planning outputs. 
· Reinforce compliance with relevant standards and legal requirements.
Key learning points: 
· Purpose and operation of addressable fire alarm systems. 
· Categories of systems (L, P, and M) under BS 5839-1 and how these influence layout and design. 
· Components of an addressable system: 
· control panel 
· addressable detectors and call points 
· loop-powered sounders/av devices 
· isolators and modules (input/output units) 
· Addressing methods: soft addressing vs. manual addressing. 
· Planning principles: 
· reading and interpreting building drawings 
· siting of detectors based on spacing rules, environmental factors, and detector type 
· manual call point placement requirements 
· loop loading, cable routes, and maximum loop lengths 
· zoning strategy and cause-and-effect programming 
· Documentation required for planning: 
· system design certificate 
· zone plans 
· device schedules 
· cause and effect matrix 
· Regulatory requirements, including false alarm reduction and integration with building systems (e.g., access control, smoke control). 
· Coordination with other stakeholders (clients, electricians, fire risk assessors). 





Assessment: 
· Design Task: Learners produce a complete plan for an addressable fire alarm system, including detector layout, call point placement, loop routing, and zone configuration. 
· Documentation Exercise: Completion of design certificates, device lists, and a cause-and-effect matrix. 
· Knowledge Assessment: Written or verbal questions about standards, spacing rules, addressing methods, and system functions. 
· Scenario-Based Problem Solving: Learners evaluate a building layout and select suitable devices and system configuration. 
· Tutor Observation: Assessment of learners’ ability to interpret drawings and apply BS 5839-1 requirements accurately. 
Expected learner outcomes:
· Understand the purpose and configuration of a conventional system. 
· Select appropriate FP200, MICC cables. 
· Install cables neatly and securely, ensuring the circuit is complete. 
· Correctly wire all components, panel and associated equipment within the circuit. 
· Understand the importance of continuity tests. 
· Perform basic multi-meter test and note readings of both circuits and battery.
Potential learner struggles:
· Incorrectly connecting or configuring the correct address of the equipment (e.g., creating an open circuit or a cross-polarity incorrect address). 
· Difficulty managing multiple connections. 
· Ensuring all connections are secure and correct polarity. 
· Understanding the specific testing requirements for intruder alarm circuits. 
Suggestions for improvement:
· Clearly illustrate the concept of a fire alarm circuit and its advantages. 
· Use a large-scale diagram or a floor plan to show the cable route and the components' position points. 
· Emphasise the importance of double-checking all connections. 
· Introduce the basic tests for Fire alarm circuits and their expected results.
Suggestions for stretch activity:
· Add extra components to the system. 
· Change panel.





Task answers
a: Fill in the blanks 
1. zones 
2. addresses 
3. controlling 
4. alert 
5. address 

b: Multiple choice questions 
1. B. Precise identification of the alarm's location 
2. A. Smoke detectors 
3. B. The entire zone goes into alarm 
4. C. Fire-rated cable 
5. B. Design, Installation, commissioning, and maintenance of fire systems

c: Short answer questions
1. Heat detectors sense temperature changes, suitable for kitchens or industrial areas. Smoke detectors detect particles in the air, making them suitable for use in offices or bedrooms. 
2. A repeater panel provides remote access to the main control panel, often placed at secondary entrances for convenience. 
3. A sounder emits an audible alarm to alert occupants of danger. It ensures that people are promptly aware of emergencies. 
4. Advantages: Precise identification of alarms, reduced downtime during maintenance. 
Importance: Ensures reliability in emergencies, complies with legal regulations, and prevents false alarms. 
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Objective: To develop the knowledge and practical skills required to carry out the installation of door entry systems in accordance with regulatory and manufacturer requirements. 
Tutor role: To demonstrate safe installation procedures, provide technical explanations of system components, supervise practical activities, and ensure learners understand compliance with relevant standards.
Key learning points: 
· Purpose and legal requirements of door entry systems. 
· Types and positioning of door entry systems.
· Using the correct tools and components.
· Planning and carrying out a routine installation process.
· Safety considerations.
Assessment: Evaluate the correct selection of cables and the installation process.
Expected learner outcomes:
· Understand the purpose and configuration of a door entry system. 
· Select appropriate Co-Axil, Cat 5e, 4 pair 0.22mm2 cables. 
· Install cables neatly and securely, ensuring the circuit is complete. 
· Correctly wire all components and associated equipment within the circuit. 
· Understand the importance of continuity tests. 
· Perform basic multi-meter test and note readings of both circuits and battery/power supply.
Potential learner struggles:
· Incorrectly connecting the equipment (e.g., creating an open circuit or cross polarity). 
· Difficulty managing multiple connections. 
· Ensuring all connections are secure and correct polarity. 
· Understanding the specific testing requirements for door entry systems. 
Suggestions for improvement:
· Clearly illustrate the concept of an Intruder alarm circuit and its advantages. 
· Use a large-scale diagram or a floor plan to show the cable route and the position of components. 
· Emphasise the importance of double-checking all connections on a door entry system and the expected results.
Suggestions for stretch activity:
· Installation of multiple entry systems.



Task answers        
a: Multiple choice questions 
1.  B
2.  A
3.  B
4.  B
5.  B

b: True or False 
1.  True
2.  False
3.  True
4.  True
5.  False

c: Short answer questions 
1. • Electric shock from live circuits 
• Trips or falls when working at height or on ladders 
• Injuries from tools, sharp edges, or falling objects
2. • Always isolate power before working on circuits 
• Wear appropriate PPE (gloves, safety goggles) and avoid contact with live terminals
3. • To ensure occupants are aware of ongoing work, prevent panic, and reduce risk of accidental interference or injury

d: Scenario-based task 
Safety concern
1. Risk of injury from drilling near a busy entrance 
2. Trips, slips, or contact with cables running through ceiling spaces 
3. Working at height on ladders 
Control measure
1. Use barriers or cordon off the entrance and display warning signage 
2. Secure and organise cables, ensure safe access routes, and keep the work area tidy 
3. Use properly secured ladders or scaffolds and follow fall protection procedures
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Objective: To develop skills in cutting, bending (90-degree and offset), and terminating both steel and PVC conduit. 

Tutor role: Demonstrate the use of conduit bending machines (steel) and bending springs (PVC).
Emphasise accurate marking, precise cuts, and deburring. Show correct threading for steel conduit and termination to boxes. 

Key learning points: Conduit cutting techniques (square cuts, deburring), types of bends (90°, offset), use of bending tools, threading steel conduit, correct termination with couplers and bushes. 

Assessment: Evaluate the accuracy of bends, quality of cuts, and secure termination of conduit systems. 

Expected learner outcomes: 
· Identify different types of conduit (e.g., PVC, steel) and their applications. 
· Safely and accurately cut steel and PVC conduit to specified lengths. 
· Produce accurate 90-degree, offset and saddle bends in both steel and PVC conduit. 
· Correctly thread steel conduit ends. 
· Securely terminate conduit to metal and accessory boxes using appropriate fittings (e.g. bushes, couplers, adapters). 
· Deburr all cut and threaded edges. 

Potential learner struggles: 
· Incorrect selection or installation of conduit fittings.
· Inaccurate measurements leading to incorrect bend positions or incorrect angles. 
· Damaging the conduit during bending (e.g., kinking or flattening). 
· Poorly cut threads on steel conduit. 
· Leaving burrs inside the conduit, which could damage cables. 

Suggestions for improvement: 
· Provide dedicated practice pieces for each type of bend. 
· Use visual aids showing correct bend measurements and marking. 
· Emphasise the importance of a smooth internal finish to prevent cable damage. 

Suggestions for stretch activity: 
· Challenge learners to create a more complex conduit run involving multiple bends and offsets. 
· Ask learners to research and demonstrate the use of a different conduit bending tool (e.g. hydraulic bender). 









	 
	ASSESSMENT CRITERIA  

	Y 
	N 

	1 
	Selected correct PPE, tools and materials for task 
	  
	  

	2 
	Correctly completed tool and material lists 
	  
	  

	Steel conduit 

	3 
	Work carried out in a safe manner  
	  
	  

	4 
	Conduit cut to specified length  
	  
	  

	5 
	Conduit finish undamaged  
	  
	  

	6 
	Conduit end cut square  
	  
	  

	7 
	No burrs left in conduit  
	 
	 

	8 
	Conduit end threaded correctly (no threads showing)  
	 
	 

	9 
	Conduit runner threaded with no excess threads  
	 
	 

	10 
	Conduit terminated to adaptable box correctly  
	 
	 

	11 
	Conduit bushes and couplers tight  
	 
	 

	12 
	Offset produced to good commercial standard  
	 
	 

	Plastic conduit  

	13 
	Work carried out in a safe manner  
	 
	 

	14 
	Conduit cut to specified length  
	 
	 

	15 
	Terminated correctly to boxes  
	 
	 

	17 
	Right-angle bend fabricated correctly  
	 
	 

	18 
	Completed task within target time  
	 
	 

	19 
	Work conformed to the requirements of HASWA/EAWR 
	  
	  

	 
	Totals 
	  
	  


 
 




[bookmark: _Toc217305795]Task 23: Steel trunking – internal 90-degree angle
Objective: To fabricate a precise 90-degree internal bend in steel trunking.
Tutor role: 
Demonstrate accurate marking, cutting (notching), and forming techniques for steel trunking. 
Emphasise removing burrs and securing the bend with nuts and bolts.
Key learning points: Steel trunking fabrication, internal bend formation, accurate measurement and marking, deburring, secure fastening.
Assessment: Evaluate the accuracy of the bend, quality of cuts, and security of the fabricated joint.
Expected learner outcomes:
· Accurately measure and mark steel trunking for an internal 90-degree bend.
· Safely and correctly cut and notch steel trunking to form the bend.
· Fabricate a neat and precise internal 90-degree bend.
· Securely fasten the fabricated bend using nuts and bolts.
· Ensure neatness (e.g., all cut edges are deburred and safe), mechanical integrity and earth continuity.
Potential learner struggles:
· Inaccurate marking, leading to an incorrect angle or gaps.
· Cutting too deeply or unevenly.
· Difficulty in cutting trunking neatly and squarely. 
· Incorrect assembly of internal angle pieces.
· Difficulty in forming the bend neatly without distortion.
· Leaving sharp edges or burrs.
Suggestions for improvement:
· Provide a template or detailed drawing with dimensions for marking.
· Emphasise the importance of light, multiple cuts rather than one deep cut.
· Demonstrate the use of appropriate tools for deburring.
· Show how to get four bolts in each side of the fabricated bend.
· Allow learners to practice with scrap pieces to perfect their technique.
Suggestions for stretch activity:
· Challenge learners to fabricate an internal bend of a different angle (e.g., 45 degrees).
· Ask learners to consider how to create a smooth internal surface for cable protection.





	
	ASSESSMENT CRITERIA 

	Y
	N

	1
	Selected correct PPE, tools and materials for the task
	 
	 

	2
	Correctly completed tool and material lists
	 
	 

	3
	Trunking square- and burr-free
	 
	 

	4
	Bend marked out correctly from the squared end
	 
	 

	5
	Bend marked out correctly on both sides
	 
	 

	6
	Bend securely fixed using M6 nuts and bolts
	 
	 

	7
	Overall dimensions correct +/- 5mm
	 
	 

	8
	Completed angle 90°
	
	

	9
	End fixing holes correct position and size
	
	

	10
	Lid is correctly cut, fits bend correctly, and ends are square
	
	

	11
	Used only given length of trunking and lid
	
	

	12
	Completed installation within target time 
	
	

	13
	Work conformed to the requirements of HASWA/EAWR
	
	

	
	Totals
	 
	 







[bookmark: _Toc217305796]Task 24: Steel trunking – Flat 90-degree angle
Objective: To fabricate a precise flat 90-degree bend in steel trunking.
Tutor role:
Demonstrate the specific marking and cutting required for a flat bend, including the 45-degree cuts. 
Show how to fold and secure the trunking to form the bend.
Key learning points: Steel trunking fabrication, flat bend formation, precise angled cuts, folding techniques, secure fastening.
Assessment: Evaluate the accuracy of the bend, quality of cuts, and security of the fabricated joint.
Expected learner outcomes:
· Accurately measure and mark steel trunking for a flat 90-degree bend, including 45-degree cuts.
· Safely and correctly cut and notch steel trunking to form the bend.
· Fabricate a neat and precise flat 90-degree bend.
· Securely fasten the fabricated bend using nuts and bolts.
· Ensure all cut edges are deburred and safe.
Potential learner struggles:
· Incorrect angle of cuts (not 45 degrees).
· Difficulty in folding the trunking neatly to form the bend.
· Gaps or misalignment at the joint.
· Maintaining the structural integrity of the trunking.
Suggestions for improvement:
· Produce a clear diagram illustrating the marking and cutting lines.
· Emphasise the use of a set square for accurate angles.
· Demonstrate techniques for achieving a clean fold without distorting the trunking.
· Show how to avoid errors like poor 45° cuts, distortion, or gaps at the joint.
· Focus on precision in marking out and cutting. 
Suggestions for stretch activity:
· Challenge learners to fabricate a flat T-junction in steel trunking.
· Ask learners to consider how different trunking sizes might affect the fabrication process.






	

	ASSESSMENT CRITERIA 

	Y
	N

	1
	Selected correct PPE, tools and materials for task
	 
	 

	2
	Correctly completed tool and material lists
	 
	 

	3
	Trunking square- and burr-free
	 
	 

	4
	Bend marked out correctly from squared end
	 
	 

	5
	Bend marked out correctly on both sides
	 
	 

	6
	Bend securely fixed using M6 nuts and bolts
	 
	 

	7
	Overall dimensions correct +/- 5mm
	 
	 

	8
	Completed flat 90° bend
	
	

	9
	End fixing holes correct position and size
	
	

	10
	Lid is correctly cut, fits bend correctly, and ends are square
	
	

	11
	Used only the given length of trunking and lid
	
	

	12
	Completed installation within target time 
	
	

	13
	Work conformed to the requirements of HASWA/EAWR
	
	

	
	Totals
	 
	 







[bookmark: _Toc217305797]Task 25: Steel tray – Tee joint
Objective: To fabricate a tee joint in steel cable tray.
Tutor role: 
Demonstrate how to accurately mark and cut the flanges of the tray to form the Tee. 
Emphasise deburring and ensuring bolt heads are on the inside of the tray to prevent cable damage.
Key learning points: Steel cable tray fabrication, tee joint formation, cutting flanges, deburring, secure fastening with internal bolt heads.
Assessment: Evaluate the accuracy of the joint, quality of cuts, and security of the fastenings.
Expected learner outcomes:
· Understand the purpose of cable tray in cable management.
· Accurately mark the position for the tee joint on the main tray section.
· Safely and correctly cut and fold/remove flanges on both sections of the tray.
· Fabricate a neat and structurally sound tee joint, using appropriate fixings (e.g., coupling plates, nuts, bolts).
· Securely fasten the joint using M6 bolts, ensuring bolt heads are inside the tray.
· Deburr all cut edges to prevent cable damage.
Potential learner struggles:
· Inaccurate cutting of flanges and forming the tray sections for the tee.
· Difficulty in aligning the two tray sections for a neat joint.
· Forgetting to place bolt heads on the inside of the tray.
· Leaving sharp edges after cutting.
Suggestions for improvement:
· Provide a template or clear diagram for marking the cuts.
· Emphasise the purpose of internal bolt heads for cable protection.
· Discuss the importance of a strong mechanical joint for cable support and load bearing.
· Use appropriate PPE for cutting and handling sharp edges.
Suggestions for stretch activity:
· Challenge learners to fabricate a cross-over joint in a steel cable tray.
· Ask learners to consider how different cable tray widths might affect the joint fabrication.




	
	ASSESSMENT CRITERIA 

	Y
	N

	1
	Selected correct PPE, tools and materials for task
	 
	 

	2
	Correctly completed tool and material lists
	 
	 

	3
	Cable tray cut to specified dimensions and ends square and smooth
	 
	 

	4
	All burrs removed from drilled holes and cut ends
	 
	 

	5
	Sets and bends fabricated without gaps
	 
	 

	6
	Bolt heads located on the inside of tray on each fabricated section
	 
	 

	7
	Nut and bolt fastenings secure
	
	

	8
	Completed installation within target time 
	 
	 

	9
	Work conformed to the requirements of HASWA/EAWR
	
	

	
	Totals
	 
	 









[bookmark: _Toc217305798]Task 26: Steel tray – Gusset bend
Objective: To fabricate a 90-degree gusset bend in steel cable tray for increased structural support.
Tutor role: 
Explain the purpose of the gusset. 
Demonstrate the marking, cutting and rejoining of tray sections to form the gusset bend, including the creation of fillets.
Key learning points: Steel cable tray fabrication, gusset bend formation, creating fillets, accurate marking and cutting, secure fastening.
Assessment: Evaluate the accuracy and structural integrity of the gusset bend.
Expected learner outcomes:
· Understand the purpose and application of a gusset bend in cable tray. 
· Accurately mark and cut steel cable tray to form a 90-degree gusset bend.
· Create and integrate fillets for structural support.
· Fabricate a neat and structurally sound gusset bend.
· Securely fasten the bend using M6 bolts, ensuring bolt heads are inside the tray.
· Deburr all cut edges.
Potential learner struggles:
· Inaccurate marking for the angled cuts.
· Difficulty in forming the gusset and rejoining sections neatly.
· Creating fillets that don't fit correctly.
· Ensuring the bend maintains its structural integrity. 
Suggestions for improvement:
· Provide a detailed step-by-step pictorial guide for gusset bend fabrication.
· Emphasise the importance of precise cutting for a strong joint, and the importance of the cable bending radius.
· Discuss the load-bearing capabilities of different types of bends.
Suggestions for stretch activity:
· Challenge learners to fabricate a gusset bend for a different angle (e.g., 45 degrees).
· Ask learners to research the use of pre-fabricated gusset bends versus on-site fabrication.







	
	ASSESSMENT CRITERIA 

	Y
	N

	1
	Selected correct PPE, tools and materials for task
	 
	 

	2
	Correctly completed tool and material lists
	 
	 

	3
	Cable tray cut to specified dimensions and ends square and smooth
	 
	 

	4
	All burrs removed from drilled holes and cut ends
	 
	 

	5
	Sets and bends fabricated without gaps
	 
	 

	6
	Bolt heads located on the inside of tray on each fabricated section
	 
	 

	7
	Nut and bolt fastenings secure
	
	

	8
	Completed installation within target time 
	 
	 

	9
	Work conformed to the requirements of HASWA/EAWR
	
	

	
	Totals
	 
	 







[bookmark: _Toc217305799]Task 27: Steel basket – 90-degree angle
Objective: To fabricate a 90-degree short radius bend in steel cable basket.
Tutor role: 
Demonstrate the specific wire cutting and manipulation techniques for cable basket. 
Show how to use connecting strips and clamps to secure the bend. 
Emphasise smooth bends and no sharp edges.
Key learning points: Steel cable basket fabrication, wire cutting for bends, manipulating basket structure, use of connecting strips and clamps, ensuring no sharp edges.
Assessment: Evaluate the neatness and security of the basket bend, ensuring no potential cable damage points.
Expected learner outcomes:
· Accurately identify and cut wires on steel cable basket to form a 90-degree bend, using appropriate tools (e.g., bolt cutters, bending tools).
· Manipulate the basket to create a smooth and consistent bend.
· Securely join the bend using connecting strips and joint clamps.
· Ensure all cut wire ends are deburred and do not pose a hazard to cables.
Potential learner struggles:
· Cutting too many or too few wires.
· Creating an uneven or distorted bend.
· Not securing the joint clamps tightly enough.
· Leaving sharp wire ends.
Suggestions for improvement:
· Provide clear diagrams showing which wires to cut for specific bends.
· Demonstrate techniques for bending the basket smoothly.
· Emphasise the importance of deburring and a smooth internal surface for cable protection.
Suggestions for stretch activity:
· Challenge learners to fabricate a different type of bend (e.g., a vertical bend) in cable basket.
· Ask learners to research the different types of connectors and accessories available for joining cable basket sections.






	
	ASSESSMENT CRITERIA 

	Y
	N

	1
	Selected correct PPE, tools and materials for the task
	 
	 

	2
	Correctly completed tool and material lists
	 
	 

	3
	Cable basket cut to specified dimensions and ends square and smooth
	 
	 

	4
	All burrs removed from drilled holes and cut ends
	 
	 

	5
	Sets and bends are fabricated without gaps
	 
	 

	6
	Bolt heads located on the outside of the basket
	 
	 

	7
	Nut and bolt fastenings secure
	
	

	8
	Completed installation within target time 
	 
	 

	9
	Work conformed to the requirements of HASWA/EAWR
	
	

	
	Totals
	 
	 







[bookmark: _Toc217305800]Task 28: Steel basket – Tee joint
Objective: To fabricate a flat tee joint in steel cable basket.
Tutor role: 
Demonstrate how to cut and trim the wires of the basket to form the tee connection. 
Show how to align and secure the two pieces using couplers/clamps.
Key learning points: Steel cable basket fabrication, tee joint formation, precise wire cutting, alignment of sections, secure fastening.
Assessment: Evaluate the neatness and security of the basket tee joint.
Expected learner outcomes:
· Accurately identify and cut wires on steel cable basket to form a flat tee joint.
· Align and connect two sections of cable basket to form a neat 'T' shape.
· Securely fasten the joint using couplers/clamp plates.
· Ensure all cut wire ends are deburred and do not pose a hazard to cables.
Potential learner struggles:
· Inaccurate cutting of wires leading to gaps or misalignment.
· Difficulty in achieving a flush and level joint.
· Not securing the joint components tightly.
· Ensuring all wires are correctly aligned and secured at the joint, maintaining the overall rigidity of the basket system. 
Suggestions for improvement:
· Provide detailed diagrams for cutting and assembly.
· Emphasise the importance of a strong, stable joint for supporting cables.
· Encourage learners to plan their cuts carefully before starting.
· Discuss the different methods of joining cable basket, focusing on the importance of multiple securing points for robust joints. 
Suggestions for stretch activity:
· Challenge learners to fabricate a cross-over joint in cable basket.
· Ask learners to consider the advantages of cable basket over cable tray for certain installations.





	
	ASSESSMENT CRITERIA 

	Y
	N

	1
	Selected correct PPE, tools and materials for the task
	 
	 

	2
	Correctly completed tool and material lists
	 
	 

	3
	Cable basket cut to specified dimensions and ends square and smooth
	 
	 

	4
	All burrs removed from drilled holes and cut ends
	 
	 

	5
	Sets and bends are fabricated without gaps
	 
	 

	6
	Bolt heads located on the outside of the basket
	 
	 

	7
	Nut and bolt fastenings secure
	
	

	8
	Completed installation within target time 
	 
	 

	9
	Work conformed to the requirements of HASWA/EAWR
	
	

	
	Totals
	 
	 










[bookmark: _Toc217305801]Task 29: Function and application of electronic components in security and emergency systems
Objective: To provide learners with a clear understanding of common electronic components used in security and emergency systems, how they function, and how they are applied in practical installations such as alarms, CCTV, access control, and fire detection systems.
Tutor role: 
· Deliver theory on electronic components, their characteristics, and safe handling. 
· Demonstrate real-world examples of components within working systems. 
· Support learners during practical identification, testing, and circuit-building activities. 
· Encourage problem-solving and technical curiosity. 
· Assess learners’ understanding through questioning, tasks, and observation. 
Key learning points: 
· Identification and purpose of key electronic components: resistors, capacitors, diodes, transistors, relays, sensors, and integrated circuits. 
· Basic electrical theory relevant to security systems (voltage, current, resistance, Ohm’s Law). 
· How components function within fire alarms, intruder alarms, CCTV power supplies, access control locks, and signalling devices. 
· Safe handling, testing, and installation practices. 
· Reading and interpreting basic electronic symbols and circuit diagrams. 
· Diagnostic techniques — using a multimeter to test continuity, voltage, and resistance. 
· The role of control panels, power supplies, and interface modules in system operation. 
Assessment: 
· Practical Task: Learners identify and test a range of components using a multimeter. 
· Short Written/Oral Assessment: Covers component functions, circuit symbols, and applications. 
· Applied Task: Learners explain or demonstrate how components operate within a chosen security/emergency system. 
· Scenario Problem-Solving: Learners diagnose a simulated fault in a simple circuit or system. 

Expected learner outcomes:
· Understand the function of core electronic components used in security and emergency systems. 
· Correctly identify components and their symbols on circuit diagrams. 
· Explain how components interact within intruder alarms, fire alarms, CCTV, and access control systems. 
· Safely test components with a multimeter and interpret readings. 
· Apply knowledge to fault-finding and basic circuit design. 

Potential learner struggles:
· Differentiating between similar-looking components (e.g., resistors vs. capacitors). 
· Interpreting technical circuit diagrams or symbols. 
· Understand how individual components affect whole-system behaviour. 
· Using multimeters correctly and safely. 
Suggestions for improvement:
· Provide hands-on component kits for learners to physically handle and test parts. 
· Use visual aids and simplified diagrams before moving to technical schematics. 
· Offer guided practice with multimeters before independent tasks. 
· Encourage use of labelled photographs and component ID charts.
Suggestions for stretch activity:
· Build a small working circuit incorporating multiple components (e.g. sensor + transistor switch + buzzer). 
· Analyse a real fire or intruder alarm PCB and map known components to system functions. 


[bookmark: _Hlk205821296]
Task answers       
a:  Fill in the blanks
1.  camera sensor
2.  heat detector
3.  emergency
4.  diode
5.  solenoid

b: Multiple choice questions
1.  A
2.  B
3.  B
4.  B
5.  A

c: Short essay questions 
1. A smoke detector senses smoke particles in the air, typically using either ionization or photoelectric technology. Ionization detectors respond quickly to flaming fires by detecting changes in electrical currents caused by smoke
Photoelectric detectors use a light beam to detect smoke from smoldering fires. When smoke is detected, the device triggers an alarm, alerting occupants to evacuate. 
Their importance in a fire alarm system lies in early detection, which significantly reduces injury, property damage, and fatalities by providing critical time to respond before a fire spreads.

2.  The control panel is the central hub of an intruder alarm system, responsible for managing all connected sensors, detectors, and communication devices. It processes signals from sensors, determines if an intrusion has occurred, and activates alarms or alerts. 
It provides user interfaces for arming, disarming, and system configuration. 
Its critical role lies in ensuring coordination and reliability - without the control panel, individual components cannot function cohesively, making it essential for accurate detection, timely alerts, and overall system integrity.

3. Emergency lighting systems provide illumination when the main power supply fails, ensuring safe evacuation in public buildings. 
They activate automatically during outages, lighting escape routes, stairways, and exits to prevent panic and accidents. 
By maintaining visibility, they help occupants navigate safely to designated exits and assist emergency responders in locating people. 
Their role is critical for compliance with safety regulations and minimising risks during emergencies, making them an essential component of building safety infrastructure.
Examples include escape route lights, standby lighting.






d: Matching 
A. 3
B. 4
C. 5
D. 2
E. 1


e. Labelling circuit components
	1
	Resistor
	7
	Electrolytic capacitor
	13
	Resistor

	2
	LED
	8
	PNP Transistor
	14
	Capacitor

	3
	LDR
	9
	NPN Transistor
	15
	Capacitor

	4
	Diode
	10
	Resistor
	16
	Resistor

	5
	Resistor
	11
	Resistor
	17
	NPN Transistor

	6
	Resistor
	12
	Resistor
	18
	Earthing point





[bookmark: _Toc217305802]Task 30: Installation and commissioning of Emergency lights, CCTV, Intruder alarms, Fire alarms, and Door entry systems
Objective: To equip learners with the practical skills and technical knowledge required to safely install, configure, test, and commission a range of security and emergency systems in accordance with industry regulations, manufacturer instructions, and relevant British Standards. 
Tutor role: 
· Provide structured theory on system principles, components, wiring, and regulatory requirements. 
· Demonstrate correct installation techniques, safe working practices, and use of test equipment. 
· Guide learners through hands-on tasks for each system type, offering individual support and feedback. 
· Ensure learners understand commissioning procedures, documentation, and client handover processes. 
· Assess learner competence through observation, questioning, and evaluation of completed work. 
Key learning points: 
· Emergency Lights: 
· System types (maintained/non-maintained), battery backup, testing requirements (monthly/annual), BS 5266 compliance. 
· CCTV Systems: 
· IP vs analogue, camera positioning, cabling, recording configuration, system commissioning. 
· Intruder Alarms: 
· Sensor types, zoning, wiring principles, testing, user programming, tamper protection. 
· Fire Alarms: 
· Conventional vs addressable, detector spacing, circuit wiring, commissioning tests, BS 5839-1 requirements. 
· Door Entry/Access Control: 
· Locks, readers, power supplies, entry panels, wiring methods, user setup. 
· Safe isolation, tool usage, and health & safety practices. 
· Documentation: commissioning sheets, logbooks, certificates, and client briefings. 
· Troubleshooting techniques and identifying common installation faults.

Assessment: 
· Practical Observation: Learners install and commission at least one example from each system category. 
· Written/Oral Knowledge Test: Covers standards, components, wiring methods, and commissioning procedures. 
· System Documentation Task: Completion of commissioning certificates, test logs, and handover forms. 
· Fault-Finding Exercise: Diagnose and rectify faults in one or more simulated systems. 






Expected learner outcomes:
· Practical Observation: Learners install and commission at least one example from each system category. 
· Written/Oral Knowledge Test: Understand standards, components, wiring methods, and commissioning procedures. 
· System Documentation Task: Completion of commissioning certificates, test logs, and handover forms. 
· Fault-Finding Exercise: Diagnose and rectify faults in one or more simulated systems. 
Potential learner struggles:
· Interpreting wiring diagrams and differentiating between systems with similar cable types. 
· Understanding the specific testing and commissioning procedures for each system.
· Applying British Standards requirements, such as detector spacing or emergency lighting lux levels.
· Managing cable routes neatly and to industry expectations.
Suggestions for improvement:
· Provide step-by-step practical demonstrations before independent learner tasks. 
· Use labelled training rigs and mock scenarios to build learner confidence. 
· Encourage learners to complete system checklists and documentation as they work. 
· Pair learners for complex tasks to promote collaborative problem-solving. 
Suggestions for stretch activity:
· Compare system requirements across British Standards (e.g., BS 5839, BS 5266) and present findings to the group. 
· Configure network-based devices (IP CCTV, networked door entry) including addressing, port forwarding, and remote access setup.




Task answers      
a:  Fill in the blanks
1.  emerging
2.  CCTV
3.  intruder
4.  test
5.  door entry

b: Multiple choice questions
1.  B
2.  B
3.  D
c: Short essay questions 
1. To make sure no reduction in light levels
Illumination duration is still suitable for installation
Make sure the system functions as intended, in case of emergency
2. Only authorised people are allowed entry
Different credentials to allow access to certain authorised people
3. Make sure it operates as intended and in line with MI and protects areas as specified




[bookmark: _Toc217305803]Task 31: Electronic protection systems
Objective: To provide learners with a broad understanding of the purpose, operation, and integration of electronic protection systems used to safeguard people, property, and assets, while developing the skills needed to identify, install, and maintain these systems effectively.
Tutor role: 
· Deliver theory on the types, functions, and applications of electronic protection systems. 
· Demonstrate system operation, components, and installation considerations. 
· Facilitate practical activities, guiding learners in equipment handling, wiring, testing, and configuration. 
· Encourage problem-solving, critical thinking, and safe working practices. 
· Assess learner performance through observation, discussion, and formal assessment tasks. 
Key learning points: 
· Types of electronic protection systems: intruder alarms, fire alarms, CCTV, access control, perimeter protection, and emergency communications. 
· Core system components and their functions (sensors, detectors, controllers, sounders, power supplies, communication modules). 
· System architecture and signalling methods (wired, wireless, IP-based, hybrid). 
· Principles of system integration and interoperability. 
· Compliance with relevant standards and legislation (e.g., BS 5839, BS 6266, BS 4737, data protection requirements). 
· Maintenance, inspection, and fault-finding techniques. 
· The role of risk assessment in determining appropriate protection solutions. 
Assessment: 
· Knowledge Test: Written or verbal questions on system types, components, and operational principles. 
· Practical Activity: Learners identify components, interpret system diagrams, and perform basic setup or testing procedures. 
· Scenario Task: Evaluate a site scenario and propose a suitable combination of electronic protection systems. 
· Review Task: Learners analyse a system fault and explain likely causes and corrective actions. 
Expected learner outcomes:
· Describe the purpose and operation of key electronic protection systems. 
· Identify components and explain how they contribute to system functionality. 
· Interpret basic wiring diagrams and system layouts. 
· Apply safety procedures when working with electronic protection equipment. 
· Evaluate protection needs and match them to appropriate systems or technologies. 




Potential learner struggles:
· Understanding the differences between system types with similar functions. 
· Interpreting technical diagrams and specifications. 
· Recognising how individual components work together within larger systems. 
· Grasping integration concepts (e.g., linking alarms to access control). 
Suggestions for improvement:
· Provide hands-on demonstrations with real panels, sensors, and modules. 
· Use simplified diagrams before introducing more complex schematics. 
· Offer step-by-step breakdowns of system workflows (e.g. alarm activation sequence). 
· Encourage group discussion around real-world examples or case studies.
Suggestions for stretch activity:
· Design a multi-layered protection plan for a fictional site combining fire, intruder, CCTV, and access control systems. 
· Analyse the advantages and limitations of different signalling technologies (e.g., IP vs analogue vs wireless). 
· Build a small prototype circuit incorporating sensors and indicators to simulate a protection system. 




Task answers
a: Fill in the blanks 
1. CCTV system 
2. Intruder alarm 
3. Power 
4. Smoke 
5. Intercom 

b: Multiple choice questions
1. b) Passive Infrared (PIR) sensor 
2. b) 230V 
3. b) Addressable system 
4. b) Closed Circuit Television 
5. d) BS 5266 

c: Short answer question 
Answers will vary. Ensure learners mention points such as compliance with regulations, preventing false alarms, ensuring effective operation during emergencies, and avoiding potential legal consequences. 

d: Labelling diagram
Refer to the labelled diagram provided by the tutor. 

e: True or False 
1. False 
2. True 
3. True 
4. False 
5. True 

f: Matching
· Smoke detector - c) Detects smoke particles in the air 
· Control panel - e) Monitors and controls the system 
· CCTV camera - a) Provides visual surveillance 
· Emergency lighting - b) Activates during a power outage 
· Alarm sounder - d) Alerts occupants to evacuate 




[bookmark: _Toc217305804]Task 32: Fixing devices
Objective: To equip learners with the knowledge and practical skills required to select, prepare, and install a wide range of fixing devices safely and effectively for use in electrical, security, and general installation tasks. 
Tutor role: 
· Introduce learners to different types of fixing devices and their correct applications. 
· Demonstrate safe use of hand and power tools for drilling, fixing, and anchoring. 
· Guide learners in practical exercises, ensuring proper technique and safe working practices. 
· Provide feedback, correction, and support to help learners achieve industry-standard workmanship. 
· Assess learners’ competency in selecting appropriate fixings and installing them correctly. 
Key learning points: 
· Types of fixing devices: screws, plugs, anchors, cavity fixings, masonry fixings, cable clips, saddle clamps, brackets. 
· Materials and surfaces: brick, block, plasterboard, concrete, timber, metal structures. 
· Load considerations and choosing the correct fixing type for the job. 
· Safe drilling techniques and correct drill bit selection. 
· Avoiding hazards such as buried services, weak substrates, or over-tightening. 
· Achieving neat and professional finish suited to system requirements (e.g., EMS, alarms, conduit, trunking). 
· Importance of accuracy, measurement, and marking out. 
Assessment: 
· Practical Observation: Learners select and install appropriate fixings into different material types. 
· Short Written or Oral Assessment: Identify fixing types, uses, and safety considerations. 
· Scenario Task: Learners choose correct fixings for a given installation (e.g., CCTV camera, fire alarm call point). 
· Quality Check: Assessment of neatness, accuracy, stability, and safe working methods. 
Expected learner outcomes:
· Identify a range of fixing devices and understand their applications. 
· Select appropriate fixings based on material, load, and installation requirements. 
· Use hand and power tools safely when preparing and installing fixings. 
· Drill and prepare surfaces correctly for different fixing types. 
· Install devices neatly and securely to industry standards. 
· Assess installation surfaces and identify potential risks or limitations.





Potential learner struggles:
· Differentiating between similar fixings (e.g., red vs brown plugs, cavity vs anchor fixings). 
· Understanding load or material limitations. 
· Achieving accuracy when drilling or marking out. 
· Avoiding common issues such as loose holes, spinning plugs, or cracked surfaces.
Suggestions for improvement:
· Provide hands-on practice stations with varied materials (plasterboard, brick, timber). 
· Use visual aids showing correct and incorrect installations. 
· Offer repeated practice on drilling techniques before assessed tasks. 
· Encourage learners to test fixings for stability and discuss why failures occur.
Suggestions for stretch activity:
· Complete a complex installation using multiple fixing types (e.g., fitting a CCTV camera with conduit runs). 
· Research and compare specialist fixings (e.g. chemical anchors, heavy-duty cavity fixings) and present findings. 



Task answers
1.	Metal clad socket outlet to plastered brick wall 
Answer: Rawlplug and roundhead screws 
 
2.	Ceiling rose to plasterboard ceiling 
Answer: Spring toggle or ready drive 
 
3.	Distribution panel to concrete floor 
Answer: Masonry bolts 
 
4.	Storage heater to plastered block wall 
Answer: Fibre plug and roundhead screws 
 
5.	Metal back box to thermalite block 
Answer: Star plug (rocket) roundhead screws 
 
6.	Mini trunking to plastered block wall 
Answer: Rawlplug and short screws 
 
7.	Consumer unit to plasterboard wall 
Answer: Gravity or spring toggle or ready drive 
 
9.	SWA cable to RSJ beam 
Answer: Girder clamp with cleat and nut, and bolt 

Practical task
Add answers/information as required
	
	ASSESSMENT CRITERIA

	Y
	N

	1 
	Selected correct PPE, tools and materials for task
	 
	 

	2 
	Correctly completed tool list
	
	

	3 
	
	 
	 

	4 
	
	 
	 

	5 
	
	 
	 

	6 
	
	 
	 

	7 
	
	 
	 

	8 
	
	 
	 

	9 
	
	 
	 

	10 
	
	 
	 

	11
	
	 
	 

	12 
	
	
	

	
	
	Totals 
	 
	 





[bookmark: _Toc217305805]Task 33: Trunking
Objective: To enable learners to understand the purpose, types, and installation methods of cable trunking systems, ensuring safe, neat, and compliant routing of electrical and communication cables.
Tutor role: 
· Explain the function, materials, and types of trunking used in electrical and security installations. 
· Demonstrate planning, cutting, fixing, and joining techniques. 
· Highlight health and safety considerations, including sharp edges, electrical isolation, and secure fixing. 
· Provide guidance during practical exercises, giving feedback on workmanship and compliance with standards. 
· Assess learners’ ability to install trunking systems correctly and safely. 
Key learning points: 
· Purpose of trunking: protection, organization, and concealment of cables. 
· Types of trunking: PVC, metal, surface-mounted, wall-mounted, floor-mounted, modular systems. 
· Planning routes for trunking, considering aesthetics, accessibility, and compliance with regulations. 
· Cutting, joining, and fitting techniques: accurate measurement, cutting tools, and connectors. 
· Fixing methods: screws, plugs, adhesive, and clips for various surfaces. 
· Maintaining separation of power and data cables where required. 
· Safety considerations: sharp edges, secure mounting, and avoiding damage to cables during installation. 
· Inspection, testing, and commissioning of installed trunking systems.
Assessment: 
· Practical Observation: Learners plan, cut, and install trunking on walls or surfaces according to a given layout. 
· Knowledge Check: Written or oral questions covering trunking types, materials, and regulations. 
· Scenario Task: Plan trunking route for a small installation, considering aesthetics, accessibility, and cable separation. 
· Quality Check: Assess neatness, alignment, and secure fixing of installed trunking.
Expected learner outcomes:
· Identify different types of trunking and their appropriate applications. 
· Plan and mark out trunking routes accurately. 
· Cut, join, and fix trunking securely and safely. 
· Maintain correct separation of cables and adhere to regulations. 
· Inspect and assess installed trunking for quality and safety.




Potential learner struggles:
· Cutting trunking accurately to size or angle. 
· Aligning and securing trunking neatly along surfaces. 
· Maintaining proper cable separation and organisation. 
· Understanding material suitability for specific environments (PVC vs metal).
Suggestions for improvement:
· Provide hands-on demonstrations before independent tasks. 
· Use templates or guides for measuring and cutting angles. 
· Encourage practice on sample surfaces before the main assessment. 
· Show examples of both correct and incorrect installations to reinforce standards. 
Suggestions for stretch activity:
· Design and install a complete trunking system for a multi-device setup (e.g. CCTV and alarm system), including internal corners, bends, and multiple junctions. 
· Research and present alternative trunking systems (e.g., modular or floor trunking) and explain their advantages and limitations. 




Task answers
1.	What 2 main materials is trunking made from? 
Metal and PVC 
 
2.	What regulation covers the fire barriers within a trunking? 
527.2.4 
 
3.	What type of screws should be used to fix trunking to a wall? 
Roundhead 
 
4.	Why should cable supports be used in trunking on vertical runs? 
To avoid damage to cables 
 
5.	Why is not advisable to fit trunking with the lid on the bottom? 
 It is difficult to keep cables from falling out before fitting the lid. 
 
6.	What are the requirements that allow cables of voltage bands I and II to be contained within the same wiring system? 
Reference should be made to regulation 528.1 The six points contained within that regulation explain the exceptions allowing cables of different voltage bands to be contained within the same wiring system. 





[bookmark: _Toc217305806]Task 34: Storage and transportation requirements
Objective: To ensure learners understand how to correctly store, handle, and transport tools, equipment, materials, and electronic components safely and in accordance with industry standards, manufacturer guidance, and workplace procedures.
Tutor role: 
· Explain correct storage methods for tools, materials, and sensitive equipment. 
· Demonstrate safe lifting, handling, and transportation techniques. 
· Highlight regulatory and safety requirements related to storage and vehicle use. 
· Provide real examples of good and poor storage practices. 
· Assess learners’ practical understanding of safe storage and transport processes.
Key learning points: 
· Proper storage of tools, consumables, and electronic components to prevent damage, contamination, or deterioration. 
· Environmental considerations: temperature, humidity, dust protection, and moisture control. 
· Safe manual handling techniques to prevent injury when moving materials or equipment. 
· Secure vehicle loading: weight distribution, tie-down methods, and preventing movement during transit. 
· Labelling, packaging, and protective measures for fragile or hazardous items. 
· Compliance with workplace safety rules, PPE requirements, and handling regulations. 
· Inventory management, stock rotation, and safe storage of batteries, chemicals, and electrical items. 
Assessment: Expected learner outcomes:
· Observation: Learners demonstrate correct storage and handling of tools, materials, or equipment. 
· Knowledge Check: Short written or verbal assessment covering storage principles, hazards, and safe transport practices. 
· Scenario Task: Learners plan safe transportation of key items (e.g., electronic components, heavy equipment) and justify choices. 
· Practical Task: Correctly package and prepare items for storage or transport according to system requirements. 
Expected Learner Outcomes: 
· Understand correct storage requirements for tools, materials, and electronic components. 
· Demonstrate safe manual handling and lifting techniques. 
· Prepare items for storage using appropriate packaging, labelling, and protection. 
· Load and secure items for vehicle transport safely and efficiently. 
· Identify potential hazards related to incorrect storage or transportation. 
· Apply workplace procedures and safety guidelines consistently. 



Potential learner struggles:
· Knowing how to store temperature or moisture-sensitive electronic components properly. 
· Applying safe lifting techniques consistently. 
· Understanding how load distribution affects vehicle safety. 
· Recognising hazards such as chemical leaks, battery risks, or damaged packaging.
Suggestions for improvement:
· Provide hands-on demonstrations of proper packaging, loading, and securing methods. 
· Use real-life case studies showing consequences of poor storage or transport. 
· Allow learners to practise storing and transporting items in a simulated workplace environment. 
· Offer visual checklists to reinforce correct procedures.
Suggestions for stretch activity:
· Create a storage and transportation plan for a full installation job (e.g. fire alarm or CCTV project), including inventory, packaging, and vehicle loading strategy.




Task answers
	Material/Plant 
	Transportation 
	Storage 

	1 
	Small cables normally delivered on small reels 
	Wholesaler small van 
	Site office or compound 

	2 
	150mm x 150mm galvanised trunking 
	Wholesaler/manufacturer delivery 
	Protected compound or similar 

	3 
	Large cables supplied on drums of diameter 2m 
	Flat bed low loader from manufacturer with lifting/off loading facilities 
	Used upon delivery or stored in secure compound 

	4 
 
	Aluminium towers to be erected on site 
	From manufacturer or hire company 
	Erected on site or in secure compound 

	5 
	Temporary supply cables (110V) for lighting and power 
	Supplied by specialist temporary power company or local delivery 
	Normally fully utilised on site or temporary storage in site office/compound 

	6 
	230/110V 2 kVA transformers 
	Transport by supplier or own company 
	Site office/compound 

	7 
	Large switchgear panels measuring 2m high, 2m deep and 1m deep 
	Low loader with lifting facilities 
	Delivered if possible to place of final installation to avoid further movement 

	8 
	Diesel fuel reserves for mobile standby generator 
	By specialist supplier 
	In accordance with relevant code of practice 

	9 
	Mobile hoists 
	By supplying company 
	Secured on site 

	10 
	Small components and accessories 
	By wholesaler van 
	Secure storage needed to avoid loss due to damage etc. 








[bookmark: _Toc216861259][bookmark: _Toc217305807]Task 35: Organising and overseeing work programmes
Task answers
	 
	Situation 
	Action to be taken 
	Need to be aware of 

	1 
	An installation which requires specialist skills or knowledge 
	Make sure that you plan to have sufficient electricians on site with the necessary skills for the job at hand. Check CVs of staff if not personally known to you. 
	Staff who are pushed onto you, or recommended to you by others, staff who claim to have the skills and knowledge but then fail to do the work properly, putting the job behind schedule. 

	2 
	Specification variations 
	Identify and document the variations.
Assess the impact – what does it affect?
Notify relevant stakeholders immediately.
Provide evidence.
Check the contract or project agreement for clauses about handling variations.
Decide what action needs to be taken
Implement relevant changes and monitor the outcomes.
Analyse the root causes of the variations and make any relevant changes to processes.
	 Does the variation still meet legal, regulatory, and industry standards?
Are there any health, safety, or environmental implications?
Does the variation affect contract terms (scope, deliverables, warranties)?
Will it result in additional costs or need a change order?
Will the variation cause delays or acceleration?
Does it impact critical path activities?
Will the variation compromise quality requirements or functional performance?
Are alternative materials or methods acceptable?
Has the variation been formally approved by the client or project manager?
Is there a clear communication trail documenting the decision?
Does the variation introduce new risks and are there any mitigation measures in place?
Make sure all changes are recorded in updated work plans and there is an audit trail.

	3 
	Work by other services including other trades and public services. 
	Define scope and responsibilities - clearly outline what work each service or trade is responsible for.
Verify credentials and compliance - ensure contractors have licenses and certifications for their trade, compliance with legal, safety, and regulatory standards, permits are in place.
Clear contractual agreements.
Perform quality checks at key milestones.
	Confirm that all contractors and public services comply with legal and regulatory requirements.
Clearly define who is responsible for what.
Make sure deliverables and timelines are documented for each party.
Ensure clear communication between all parties.
Align schedules to avoid conflicts (e.g. electrical work before plastering).
Make sure that work meets specifications and standards.
Prepare contingency plans - prepare for delays or resource shortages and identify critical dependencies between trades.
Keep detailed records.


	4 
	Material delivery 
	Check quantity, type, and specifications against the purchase order.
Inspect the quality.
Record delivery date and time, supplier details, batch/serial numbers 
Log materials into the inventory management system.
Ensure proper storage
	Make sure the materials are what was ordered.
The materials may not be the correct quality or quantity – contact supplier if necessary.
Update the project schedule if delivery affects timelines.
Ensure materials are kept according to the manufacturer’s storage guidelines and there is sufficient space to store them correctly.
Ensure delivery aligns with the project schedule to avoid delays or congestion

	5 
	Expected adverse weather conditions 
	Check the severity and duration of conditions (eg rain, snow, wind, extreme heat).
Evaluate risks to worker safety, equipment, and materials.
Suspend or modify work plans and communicate these to people involved in the work.
Protect materials and equipment.
Provide PPE suitable for weather conditions.
Record reasons for suspension or changes for audit, contractual and insurance purposes.
	Worker safety.
Equipment and material protection.
Any health and safety regulations that may require work stoppage in severe conditions.
Any impact to the project schedule – and how to deal with them.
Communication to relevant people about hazards and changes in work plans.
Record weather conditions and decisions for delay claims or audits.

	6 
	Tools and plant storage 
	Clean and inspect tools – repair if necessary.
Group by type and use.
Ensure safe storage conditions.
Disconnect and secure power tools.
Lock storage cabinets or tool rooms to prevent unauthorised access.
Keep sharp or heavy tools in safe positions to avoid injury.
Schedule regular maintenance
Maintain inventory records.

	Check the condition of the tools before using report any damage.
Keep sharp or heavy tools in safe positions to prevent injury.
Ensure power tools are unplugged and batteries removed before storage.
Use locked cabinets, toolboxes, or designated storage rooms to prevent theft - restrict access to authorised personnel only.
Organise tools so they can easily be found.
Maintain an inventory log for accountability and tracking.
Follow specific manufacturer’s storage instructions.







Annexes guidance for tutors
Annexe A: 
Materials/Tools/Equipment List
Purpose: To ensure learners plan and gather all necessary resources before starting a task.
Tutor role: 
Review and approve learner-completed lists before practical work begins. 
Use this as an opportunity to discuss tool selection and material quantities.
Annexe B: 
Electrical Installation Certificate and Schedule of circuit details and test results. 
Purpose: To familiarise learners with industry-standard documentation for electrical installations.
Tutor role: 
Provide blank copies and guide learners in accurately completing these forms based on their practical work and test results. 
Emphasise the legal importance of these documents.
Annexe C: 
Generic Risk Assessment
Purpose: To provide a template for learners to complete specific risk assessments for tasks.
Tutor role: 
Ensure learners understand how to adapt this generic template to specific practical scenarios, identifying unique hazards and controls.

This guidance document should serve as a valuable resource for tutors in delivering high-quality and effective practical training for the T Level Protection Systems qualification. Regular review and adaptation based on learner progress and industry updates are encouraged.
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