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This sample scheme of work covers classroom-based learning for the outcome Protection Systems Engineering. It is based on the PowerPoint sessions that have been developed. It does not cover every GLH for the qualification. 
It is an example of a possible scheme of work and is based on theory and practical activities within a training centre. However, it can be amended to suit all learning facilities with the necessary adjustments to meet individual learners’ needs. 
You can use the sample scheme of work as it is, adjust it or extract content to create a scheme of work to suit your delivery needs. It can also be adjusted by adding workshops to support learners who have/need additional learning time. Activity sessions have been allowed for in this scheme of work for classroom demonstrations, presentation of video material, guest lectures, revision or other learning activities at the tutor’s discretion.


It is important that tutors look for ways to build or embed Behaviours within periods of learning, as well as the Skills and Knowledge required by the qualification.
The scheme of work refers to PowerPoint presentations and tasks in the Skills Practice Workbook for Learners (in black bold) that are available in this package of resources for tutors to use with learners. Any other resources listed provide guidance for the tutor as to others they may produce. Delivery timings are given; however, these can be amended to suit the group.
Please clarify to learners that the tasks in the Learner workbook are designed to support their understanding of the content. They are not intended to reflect the final assessment.
.





Protection Engineering Systems
Sample scheme of work
Course/qualification:  T Level Technical Qualification in Building Services Engineering For Construction
Tutor’s name:  

Number of sessions: 20    	Delivery hours: 	Venue:				Group: 

	Learning Outcomes
· Health and Safety (K1.1)
· Science (K1.2)
· Tools, equipment and materials (K1.3 – K1.4)
· Protection systems (K1.5 – K1.7)
· System installation (K1.8 – K1.11)
· System commissioning (K1.12 – K1.14)
· System maintenance (K1.15 – K1.18)
· Decommissioning (K1.19 – K1.20)






	Session
	Knowledge criteria
	Range and amplification
	Activities and resources

	1
4 hours
	K1.1 Safe working practices specific to work on protection systems 

	Safe working practices:
· carrying out safe isolation before working on 230 V AC connections to systems and equipment
· selection of appropriate tools for isolation in accordance with Health and Safety Executive (HSE) GS38
· discharge / disconnection of stand-by supplies
· requirements for working with and disposing of chemical batteries and detection devices
· requirements for working with fibre optic cables.
Safe working practices with reference to full, current industry recognised electrical safe isolation and lock-off procedures. 
Hazards and personal protective equipment (PPE) associated with working with chemical and radioactive equipment and fibre optic cables.
	Activities
· Tutor presentation using PowerPoint 1.1: Safe working practices specific to protection systems
· Tutor demonstration: Full safe-isolation sequence
· Learners complete labelled flowchart
· Hands-on isolation of training rig
· Rotating safety stations: battery disposal, fibre-optic safety, GS38 tool inspection
· Group poster task: Match PPE to hazard
· Starter MCQ quiz
· Workbook Tasks 1, 2, 3, 4, 6 and 35
· Walkthrough of RAMS example
· Team task: Write a RAMS for a fibre-optic transmitter swap-out

Resources:
· Board rig
· Voltage indicator
· Proving unit
· Lock-off kit
· Flowchart handouts
· PowerPoint K1.1
· Workbook Tasks 1, 2, 3, 4, 6 and 35
· Compliant/non-compliant tools
· RAMS templates
· COSHH sheets
· BS 7671/HSG 85 PDFs
· PPE samples
· Demo batteries


	2
4 hours
	K1.2 Electrical/ electronic science principles

	· Basic principles of voltage, current, resistance and power in electric circuits
· Relationship between voltage, current, and resistance (Ohm’s Law)
· Series and parallel circuits
· Calculation of voltage, current, and resistance values using Ohm’s Law
· Impact of resistance changes on system performance
· Capacitance – properties, construction and function of capacitors
· Inductance – properties, construction and function of inductors
· Transformers – properties, construction and function of transformers
· Semiconductors – properties, construction and function of semiconductor devices
The properties of, and the relationship between, electromotive force (EMF), electric current and resistance. 
Reference to Ohm’s law, potential difference (PD) and the effects of voltage drop in DC circuits. 
Recognise SI symbols used to denote electrical properties. 
The material properties of conductors and insulators.
Power in DC electrical circuits.
Recognise circuit symbols used to denote resistors. 
	Activities:
· Tutor presentation using PowerPoint K1.2: Electrical and Electronic Principles
· Live demonstrations: Simple series and parallel circuits
· Learners complete basic circuit drawing and calculation tasks
· Tutor-led example calculations
· Learners complete Ohm’s Law practice exercises
· Practical demonstrations of resistor and capacitor behaviour
· Learners match component symbols to uses in protection systems
· Workbook Tasks 12 and 29

Resources:
· PowerPoint K1.2
· Workbook Tasks 12 and 29
· Batteries and lamps
· Circuit boards
· Multimeters
· Resistor, capacitor, and inductor samples
· Component datasheets
· Formula sheets

	3
4 hours





	K1.3 Tools and equipment used when working with protection systems


	· Types of hand tools, power tools, and test equipment used in protection systems
· Selection of appropriate tools for specific tasks
· Pre-use checks for safety and compliance
· Identifying faulty or unsafe equipment
· Safe operational practices
· Basic maintenance requirements (e.g., cleaning, calibration)
	Activities:
· Tutor presentation using PowerPoint K1.3: Tools and equipment used for protection systems
· Demonstration: Correct use of GS38-compliant tools and test meters
· Workbook Tasks 5 and 8 - Learners complete a tool identification exercise
· Group activity: Faulty tool identification workshop
· Learners complete inspection checklists on various tools
· Demonstration: Cleaning, checking, and storing tools safely
· Learners practice cleaning and inspecting sample tools

Resources:
· PowerPoint K1.3
· Sample GS38 tools
· Multimeters
· Workbook Tasks 5 and 8
· Inspection checklist templates 
· Selection of compliant and faulty tools
· Cleaning kits
· Sample tools for maintenance


	4
4 hours
	K1.4 Operation and handling requirements of tools and commissioning equipment


	· Correct operation of hand tools, electrical test equipment, and commissioning tools
· Manufacturer’s instructions for handling and use
· Safe connection and disconnection of test equipment
· Proper storage and maintenance of commissioning tools
· Calibration standards and intervals
· Importance of using verified and calibrated equipment
	Activities:
· Tutor presentation using PowerPoint K1.4: How to operate and handle tools and commissioning equipment
· Tutor demonstration: Using insulation testers, continuity testers, and torque screwdrivers
· Workbook Task 12
· Workbook Task 8 - Learners complete a tool function matching activity
· Practical demonstration: Proper use, disconnection, and storage
· Learners complete an equipment safety checklist
· Case study review: Faults caused by uncalibrated equipment
· Learners produce a calibration log for sample equipment

Resources:
· PowerPoint K 1.4
· Workbook Task 8 and 12
· Insulation testers
· Continuity testers
· Torque screwdrivers
· Manufacturer datasheets
· Storage boxes
· Cleaning kits
· Equipment safety checklist templates
· Calibration certificates
· Sample calibration logs


	5
4 hours
	K1.5 Types of protection systems, signalling and notification 


	· Fire detection and alarm systems
· Intruder alarm systems
· Access control systems
· Audible and visual alarms
· Remote signalling (e.g. to monitoring stations)
· Local annunciation
· Wired and wireless transmission
· Transmission media types (cables, fibre, radio signals)
	Activities:
· Tutor presentation using PowerPoint K1.5: Types of protection systems, signalling and notification
· Workbook Task 31 - Learners categorise examples of systems into types (fire, intruder, access)
· Group discussion: Real-world examples and applications
· Demonstration: Audible and visual alarms in operation
· Learners match notification types to scenarios
· Practical demonstration: Wired vs wireless transmission effectiveness
· Learners complete a transmission medium identification task

Resources:
· PowerPoint K1.5
· System specification sheets
· Protection system examples
· Workbook Task 31
· Alarm devices (sounders, strobes)
· Notification system examples


	6
4hours

	K1.6 Protection system components


	· Selection and location of components suitable for environment, system and function
· Consideration of fire and smoke patterns in and around buildings in relation to fire detection systems
· Consideration of system grade for I&HAS
· Method of determining system grade, and effect on selection of components and equipment 
· Consideration of coverage patterns for detectors and cameras
· Standby batteries





	Activities:
· Tutor presentation using PowerPoint K1.6: Protection system components
· Workbook Task 10 (part d)
· Learners complete component labelling and purpose matching
· Case study: Selecting suitable components for a project brief
· Learners justify their selections in a short written task

Resources:
· PowerPoint K1.6
· Workbook Task 10 (part d)
· Component samples 
· Case study briefs

	7
4 hours






	K1.7 Protection system circuits 

	· Circuits:
• open loop
• closed loop
• fully supervised loop (FSL)
• addressable
• radial
• audio/visual circuit
• communication data buses (i.e. RS 485, RS 422, RS 232, USB)
• wireless
• AC and DC supplies
· Circuit properties for a given protection system including suitability, applications, advantages and limitations
· Data bus topologies and connection 
· Effects of series and parallel resistances and configurations
· Effects of voltage drop





	Activities:
· Tutor presentation using PowerPoint K1.7: Protection system circuits
· Learners complete circuit diagrams and identify wiring types
· Group activity: Zone and loop layout using system floorplan
· Create a worksheet activity: Match symbols to components and functions
· Tutor-led walkthrough of sample system schematic
· Learners test a sample circuit using multimeters and record findings
· Fault-finding activity: Identify circuit issues using test results

Resources:
· PowerPoint K1.7
· Circuit diagram worksheets
· Sample floorplans
· System zoning templates
· Wiring schematics
· Symbol key references
· Multimeters
· Sample test rig

	8
4 hours


	K1.8 Methods of 
selecting and 
installing cable 
installation and 
wiring support 
systems

	· Cable installation and wiring support systems
· How to install cables and containment in line with current legislation and industry practices 
· Need for segregation of particular cable systems
· Selection of cable suitable for:
• current capacity
• voltage drop limitations
• signal transmission type
• environment
· Selection of wiring support system suitable for:
• environment
• type of cables
• quantity of cables
• availability of fixing methods.
· When installing cables consideration should be given to current Building Regulations, manufacturer’s instructions and British Standards






	Activities:
· Tutor presentation using PowerPoint K1.8: Cable installation and containment
· Workbook Tasks 10 and 11 
· Practical demonstration: Securing and routing cables using containment
· Learners plan cable routing for a small system installation
· Practical: Terminate a fire alarm device using the provided instructions
· Peer review of terminations using a checklist
· Demonstration: Continuity and insulation resistance testing
· Learners perform and record tests on mock installations

Resources:
· PowerPoint K1.8
· Cable containment materials (trunking, tray, conduit)
· Sample fixings and clips
· Workbook Tasks 10 and 11
· Cable samples and termination tools
· System devices (panels, detectors, etc.)
· Multimeters, insulation testers
· Test result recording sheets


	9
4 hours

	K1.9 Cable termination 

	· Identification of:
• Single and multi-core thermoplastic cable
• FP200 fire-resistant cable
• CAT5e / CAT6e data cable
• UTP and STP cables
• Coaxial cable
• Shielded data cables
· Termination and securing of cables, with the use of glands where appropriate, as detailed in the range in line with specification requirements and current industry standards/working methods
· When securing terminations consideration should be taken of Building Regulations, manufacturer’s instructions and British Standards
	Activities:
· Tutor presentation using PowerPoint K1.9: Termination of cables
· Learners examine and label different cable types
· Group task: Match cable to different applications
· Demonstration: Connecting cables using different terminals and joints  
· Workbook Tasks 10 and 11
· Learners practice terminations
· Peer review using termination checklist 
· Learners secure cable runs into junction boxes, enclosures and fixings
· Evaluate installation plans with standards

Resources:
· PowerPoint K1.9
· Cable sample board (FP200, Cat5e, coaxial, STP, etc.)
· Cable datasheets
· Workbook Tasks 10 and11
· Termination tools and sample cables
· Cable glands, junction boxes and enclosures
· BS 7671 extracts
· Manufacturer datasheets
· Checklist - Glands, fixings, cleats
· Mounting boards
· Building Regs Part P
· Scenario handouts


	10
4 hours




	K1.10 Methods of terminating and connecting conductors
 

	· Terminating and connecting:
• screwed
• crimped
• compression
• insulation displacement
• clamp.
· Termination and connection of conductors as detailed in the range in line with specification requirements and current industry standards/ working methods. 
· To include consideration of:
• advantages and limitations of termination and connection methods 
• consequences of poor connections
• shape and type of material being connected
• junction of materials 
• volume/number of conductors.
· When securing terminations/connections consideration should be given to current Building Regulations, manufacturer’s instructions and British Standards
	Activities:
· Tutor presentation using PowerPoint K1.10: Methods of terminating and connecting conductors
· Learners study wiring diagrams and label terminals
· Demonstration: Connecting a detector and sounder 
· Learners wire up a simple circuit using provided layout
· Peer review: Inspect each other’s work using a checklist
· Learners power on and test connected components
· Group task: Identify faults in pre-built faulty rig
· Workbook Tasks 10, 11 and 22

Resources:
· PowerPoint K1.10
· Sample devices (detectors, sounders)
· Connection diagrams
· Terminal blocks and tools
· Workbook Tasks 10, 11 and 22
· Wiring boards
· Devices and tools
· Termination checklist
· Training rig with inserted faults
· Test tools


	11
4 hours
	K1.11 Methods of supporting protective system components 


	· Selection of appropriate fixing methods, considering:
• load bearing
• environment
• building structure/materials
• aesthetics.
	Activities:
· Tutor presentation using PowerPoint K1.11: Methods of supporting protective system components
· Workbook Tasks 23-28
· Workbook Tasks 22, 32 and 33
· Learners explore a real or simulated panel to identify components
· Panel labelling worksheet with blank schematic
· Learners manually address devices or simulate through software
· Group planning activity: Create an addressing plan for a given site
· Learners create a basic zone chart and device label sheet
· Case study: Analyse a poorly documented system and suggest improvements

Resources:
· PowerPoint K1.11
· Workbook Tasks 23-28
· Workbook Tasks 22, 32 and 33
· Functional or virtual control panel
· Manufacturer datasheets
· Addressable devices
· Programming tools or software simulation
· Planning template
· Labelling materials
· Zone chart templates
· Case study handout


	12
4 hours
	K1.12 Inspections of protection systems 
.
	· Standard procedures and processes for completing visual inspections of electronic protection systems in line with current standards and codes of practice
· Consideration should also be given to operation and maintenance (O&M) manuals


	Activities:
· Tutor presentation using PowerPoint K1.12: Inspections of protection systems
· Workbook Task 13
· Provide different protection systems and ask learners to check them and identify any faults
· Record and report system inspection results

Resources:
· PowerPoint K1.12
· Fault images/logs
· Workbook Task 13
· Case study scenarios


	13
4 hours

	K1.13 Testing of protection systems 

	· Tests to be carried out on electronic protection systems in line with relevant current standards and codes of practice, and manufacturer’s documentation
· Functional tests and commissioning to manufacturer’s specifications and system requirements
· Identification of expected and incorrect test values, and potential implications of incorrect test values

	Activities:
· Tutor presentation using PowerPoint K1.13: Testing of protection systems
· Provide different protection systems and ask learners to test them and identify any faults
· Use test equipment.
· Learners perform inspections on training rigs
· Record and report system test results.
· Workbook Tasks 13-21, as appropriate

Resources:
· PowerPoint K1.13
· Fault images/logs
· Workbook Tasks 13-21, as appropriate
· Case study scenarios


	14
4 hours
	K1.14 Verification of protection systems 

	· Verifying compliance with system design and manufacturer’s specifications, and relevant current standards and codes of practice
· Completion of documentation relevant to the protection system, and importance of documentation/O&M manual handover to end user



	Activities:
· Tutor presentation using PowerPoint K1.14: Verification of protection systems
· Provide different protection systems and ask learners to verify compliance against the manufacturer's specifications, standards and codes of practice
· Learners handle and examine a range of input devices
· Group sorting task: Match device types to protection scenarios
· Learners wire simple output circuits and observe the response
· Device placement exercise using a system plan
· Learners wire and test both input and output devices on training boards
· Peer review: Confirm operation and correct wiring
· Record and report system test results
· Workbook Tasks 13-21, as appropriate

Resources:
· PowerPoint K1.14
· Workbook Tasks 13-21, as appropriate
· Protection system components and systems


	15
4 hours
	K1.15 Types of protection system maintenance 

	· System maintenance:
· planned and preventative maintenance (PPM)
· reactive maintenance
· Legal requirements relating to PPM and responsibilities for undertaking maintenance regimes
· Advantages and limitations of PPM and reactive maintenance
· Requirements for completing documentation and updating O&M manuals
· The tests that must be carried out during a maintenance activity for each of the listed protection systems


	Activities:
· Tutor presentation using PowerPoint K1.15: Types of protection system maintenance
· Learners examine example maintenance schedules and intervals
· Legal and regulatory requirements (e.g. BS 5839, BS EN 50131)
· Practice checking detectors, sounders, batteries and power supplies
· Ensure learners are familiar with cleaning, functional testing, documentation completion, escalation of identified issues and client communication
· Group task: Create a basic maintenance plan for a fire system
· Complete maintenance checklist and log sheet
· Learners complete a full report from their practical maintenance task
· Role-play exercise: Reporting findings to supervisor/client

Resources:
· PowerPoint K1.15
· Test rigs
· Maintenance checklists
· Tools and cleaning equipment
· Report forms
· Completed maintenance logs
· Role play brief
· Maintenance schedule templates
· BS 5839 / BS EN 50131 extracts


	16
4 hours
	K1.16 Fault-finding and rectification techniques 


	· Fault-finding techniques:
· identification of symptoms
· collection and analysis of data
· use of sources/types of information (circuit schedule, installation specifications, drawings/diagrams)
· determining nature/characteristics of faults through discussion and questioning
· checking and testing
· analysis of results/information

· Rectification techniques:
· adjust
· repair
· replace.
· Safe working procedures following evaluation and the application of appropriate and logical fault diagnosis methods and techniques
· Diagnosis of electrical, electronic and software related faults using engineering decisions and evaluation of symptoms and findings
· Appropriate and efficient action(s) that should be recommended to rectify faults




	Activities:
· Tutor presentation using PowerPoint K1.16: Fault-finding and rectification techniques
· Fault spotting exercise using labelled photos and system logs
· Learners complete a 'diagnose the fault' worksheet
· Learners use test equipment on pre-faulted rigs
· Fault types: open/short circuits, incorrect addressing, ground faults
· Visual and functional symptoms of faults
· Device function, placement, and power requirements
· Device wiring and polarity
· Functional testing and fault-checking
· Use of test meters, loop testers, and diagnostics tools
· Logical fault-finding procedure (isolation, substitution, testing)
· Fault log template completed with test steps
· Learners complete fault report forms and propose next steps
· Case study task: Fault scenario analysis and defect report completion
· Role play: Reporting to client using fault report summary
· Action planning and feedback to client/line manager

Resources:
· PowerPoint K1.16
· Test rigs with built-in faults
· Multimeters, loop testers
· Fault log template
· Fault report forms
· Case study scenarios

	17
4 hours
	K1.17 Maintenance requirements for different building types and locations

	· Building types:
· private 
· commercial
· house in multiple occupation (HMO)
· residential
· Regulations concerning set systems to put in place in relation to different types of premises
· Some types of buildings are covered by specific, specialist regulations and control measures (hospitals, chemical plants, paint stores)


	Activities:
· Tutor presentation using PowerPoint K1.17: Maintenance requirements for different building types and locations
· Maintenance spotting activity using photos and mock site plans for different types of buildings
· Learners draft a RAMS for a given installation activity
· Peer review and discussion of suggested control measures
· Complete final system documentation

Resources:
· PowerPoint K1.17
· Maintenance scenario photos 
· Site layout plans 
· Diagrams and manufacturer data
· RAMS templates
· Installation task brief
· Case study handout
· Examples of final system documentation


	18
4 hours
	K1.18 Maintenance of older systems and installations 

	· Identification of older systems that may not be compliant with current regulations and reporting on condition and suitability for continued use.


	Activities:
· Tutor presentation using PowerPoint K1.18: Maintenance of older systems and installations
· Maintenance spotting activity using photos and mock site plans for different types of older buildings
· Learners draft a RAMS for a given installation activity
· Peer review and discussion of suggested control measures
· Complete final system documentation

Resources:
· PowerPoint K1.18
· Maintenance scenario photos 
· Site layout plans 
· Diagrams and manufacturer data
· RAMS templates
· Installation task brief
· Case study handout
· Examples of final system documentation


	19
4 hours
	K1.19 Making systems safe to decommission 

	· Isolation of systems from the supply source and outgoing integrated services, for example, automatic shutters or door releases
· Handling of materials to protect their integrity and safety during decommissioning 
· Removal of pre-installed components from protection systems
· Reconfiguration of protection systems during the decommissioning process
· Categorisation of waste produced during the decommissioning process
· Use of construction materials to make good the building fabric following component or system removal



	Activities:
· Tutor presentation using PowerPoint K1.19: Making systems safe to decommission
· Demonstration of safe isolation on a live training rig
· Learners complete a flowchart for isolation steps
· Learners carry out power-down and reconnection on test rig
· Group task: Role-play communication during reconnection
· Group activity: Match protection device to scenario (short-circuit, leakage, overload).
· Learners label diagrams showing correct earthing paths.
· Check learners can:
· follow safe isolation procedures for 230V AC circuits
· identify and handle low-voltage and ELV circuits
· use the correct sequence for power-off and power-on procedures
· correctly select and use PPE 
· use warning signs, barriers, and communication protocols
· use basic earthing principles and requirements
· use fuses, circuit breakers, RCDs in protection systems
· Learners review example handover packs.
· Group task: Complete a waste disposal checklist for a scenario
· Discuss how to make good after a component/system is removed
· Workbook Task 34

Resources:
· PowerPoint K 1.19
· Lock-off kits, voltage indicators
· Proving units
· Flowchart worksheet
· Training panels and isolators
· Signage samples and checklists
· PPE samples
· Cleaning kit
· Case study pack
· Workbook Task 34


	20
4 hours
	K1.20 Methods of identifying potential issues before decommissioning systems 

.


	· Methods, including reviewing O&M manuals, and consultation of component data sheets and drawing
· Benefits of devising a timely plan when decommissioning systems


	Activities:
· Tutor presentation using PowerPoint K1.20: Methods of identifying potential issues before decommissioning
· Fault spotting exercise using labelled photos and system logs
· Learners complete a 'diagnose the fault' worksheet.
· Group task identify potential common faults found in protection systems, using O&M manuals, component data sheets and drawings
· Group task: create a plan for decommissioning a system for a given scenario

Resources:
· PowerPoint K1.20
· Fault images/logs
· Documentation templates (test results, certificates, drawings)
· O&M manuals, component data sheets and drawings
· Case study scenario 
· Decommissioning plan
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