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	Lesson 1: Trains and Infrastructure
	Suggested Teaching Time: 6 hours

	Learning Outcome: Understand the rail transport industry and the associated infrastructure


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Trains
Topic 1.2
Infrastructure
	Range: Pre-steam, age of steam, trains, haulage, passenger trains, freight trains, motive power, steam, electric, diesel, magnetic levitation, horse-drawn, cable, gravity, pneumatics, gas turbine.
The first step is to expose learners to the term ‘rail engineering’, and in particular to touch on the aspects of the industry encompassed within rail engineering: trains, rolling stock, track, signalling, stations, electrification, communications, etc.
A tutor-led discussion should be the main vehicle for delivery of this topic, giving the learners a wide perspective on the different rail types currently available and how they have been developed through the ages since the invention of rail locomotives. Introduce the purpose of research and development throughout the industry and look at how continuous improvement benefits economy, efficiency, business, customers, etc.
Explain: You will need to explain that rail engineering must conform to standards set by international, European and local government legislation as well as set industry standards. Emphasise the safety aspects of rail design and rail safety technology.
Discussion: Lead a discussion on infrastructure associated with the railways and associated safety aspects, giving an overview of each one discussed: rights of way, trackage, train inspection systems, signalling, electrification, communication, stations.

Opportunity for applied learning
Independent project: Learners will benefit from collating the information learned throughout this lesson and further lessons in the unit to put into a project / portfolio of evidence.  
The project subject is rail engineering, with the learner documenting evidence of following the journey of a rail operator being set up, the infrastructure they have to operate and any improvements they can suggest / make to that infrastructure along the way. Looking at the type of trains, rolling stock, infrastructure, etc they will need to consider the concept they wish to detail. This may be existing, or from their imagination / own ideas.  
By the end of the unit the learner will have a detailed project and will be able to identify many aspects of rail engineering and its associated environment and relationship to other operations in the sector. 

	Websites

http://www.nationalrail.co.uk/
http://www.railinfrastructure.com/
http://www.networkrail.co.uk/
www.railwaygazette.com
www.amey.co.uk
www.colasrail.co.uk
www.infrarail.com
http://goo.gl/8Y95nV


	Lesson 2: Rail operations
	Suggested Teaching Time: 6 hours

	Learning Outcome: Understand the rail transport industry and the associated infrastructure

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Operations
Topic 1.4
Social, economical
 and energetic aspects
	Range: Ownership: Railway companies, government, rolling stock, infrastructure, European Union, train operators; Financing: Ticket revenue, advertisement, externalities, public service obligation, government, shareholders, operators; Safety: Derailment, level crossings, grade separation, railway signalling; Maintenance: Infrastructure assets, inspection, gauging, fastener tightening, rail replacement, capacity, frequency, off-peak hours, rail corrugation, passenger safety, access problems, maintenance equipment; Topic 1.4: Energy efficiency, usage, social and economic benefits, development.
A tutor-led discussion should be the main vehicle for delivery of this topic. Brainstorm with the group using the different operations types associated with the trains and infrastructure learned in Lesson 1. 
Discussion: Using the information researched from Lesson 1 and the discussion above, lead a class discussion, based on examples of different rail operations, of how their performance is monitored and measured and how that particular operation performs, making sure that the range above is covered, and taking into account the various factors already brainstormed.
Opportunity for applied learning
Independent project: Learners will continue developing their portfolio of evidence specifically around their chosen interest / example. The example they have chosen they will build throughout this unit and will by the end have a complete portfolio / project of evidence to complement all the lessons in this unit.
	Websites

www.railopsgroup.co.uk
www.lorol.co.uk
www.rail.co.uk
www.railway-technical.com
www.railopsportal.com
www.networkrail.co.uk



	Lesson 3: Railway Track 
	Suggested Teaching Time: 6 hours

	Learning Outcome: Recognise how railway track is vital to operations


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Track structure

Topic 2.2
Track safety
	Range: Track structure: Flat-bottom steel rails, continuously welded rails, timber / pre-stressed concrete sleepers, stone ballast, plastic / rubber pads, cut spikes, fastenings, ballastless track, ladder track, continuous longitudinally supported track; Track safety: Personal track safety certificate (PTS), area familiarisation, COSS CRP briefings, DC conductor rails (DCCR), designated person, engineering supervisor, hand trolley controller, hand signaller, lookout / site warden and Pee Wee.
Whole-class teaching should be used to explain the track structure, with emphasis on track safety as detailed in the range, both internationally and locally. Introduce the relationship between different authorities, operators, land owners and delegated responsibility, emphasising the legislation around track maintenance and safety, including the relationships between operators, maintenance organisations, etc. 
The learners need to be aware of the legislation around track maintenance, the roles and responsibilities of an engineer and the importance of maintaining rail track.
Learners need to identify the roles and responsibilities of rail track operators in maintaining public safety.
Opportunity for applied learning
Group discussion: Learners should work in pairs to undertake research into the various operating parameters that railway track have to operate under.
Independent project: Learners will continue developing their portfolio of evidence specifically around their chosen interest / example. The example they have chosen they will build throughout this unit and will by the end have a complete portfolio / project of evidence to complement all the lessons in this unit.

	Websites

http://goo.gl/QioSM4
www.rtands.com
www.lusas.com
http://goo.gl/PGIxzK
http://goo.gl/g0aqjF


	Lesson 4: Railway track inspection and maintenance
	Suggested Teaching Time: 6 hours

	Learning Outcome: Recognise how railway track is vital to operations

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Track maintenance
Topic 2.4
Inspection and defects
	Range: Track maintenance: Track access limitations, weather conditions, peak / off-peak times, frequency of use, type of track, general maintenance, railgrinder, track renewal, railway ecoystems; Inspection and defects: Defect detectors, rail adjustment and regulation, operational support for point testing, conductor rail (pots, anchors), tongue lipping, head checking, squats, corrosion, parts of rail inspection.
A tutor-led class discussion will develop a full understanding of the term ‘track maintenance’.  
Whole-class teaching should be used for this topic, supported by examples in real-life contexts as appropriate. Build on the learners’ understanding of the importance of maintenance, the various types of maintenance, the roles and responsibilities of rail track maintenance personnel and the importance of safety throughout the rail industry.

Opportunity for applied learning
Small-group work with presentations should be used to explore maintenance within the rail industry. Give one group the role of a maintenance organisation and the other an operator – they will have to take on the different roles associated with each organisation in order to determine the best actions to maintain safety.

Field trip: This will be of great benefit. Take the learners to an approved maintenance organisation to view the various operations within it, the roles of individuals and the complex operations that ensure rail safety.
	Websites
www.networkrail.co.uk
www.bbrail.co.uk



	Lesson 5: Running stock
	Suggested Teaching Time: 6 hours

	Learning Outcome: Identify what rolling stock and traction maintenance involve


	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1
Running stock, traction and motive power
	Range: Steam, electric, diesel, haulage, motive power, passenger, freight, carriages, buffet cars, hopper cars, articulated well cars, intermodal containers, high speed.
A tutor-led discussion should be the main vehicle for delivery of this topic, giving the learners a wide perspective on the different rail types currently available and how they have been developed through the ages since the invention of rail locomotives. Introduce the purpose of research and development throughout the industry and how continuous improvement benefits economy, efficiency, business, customers, etc.
Explain: You will need to explain that rail engineering must conform to standards set by international, European and local government legislation as well as set industry standards.  Emphasise the safety aspects of rail design and rail safety technology.

Discussion: Lead a group discussion on infrastructure associated with the railways and associated safety aspects, giving an overview of each one discussed.

Opportunity for applied learning
Independent project: Learners would benefit by collating the information learned throughout this lesson and other lessons in the unit to put into a project / portfolio of evidence.  
The project subject is rail engineering, with the learner documenting evidence of following the journey of a rail operator being set up, the infrastructure they have to operate within and any improvements they can suggest / make to that infrastructure along the way.  Looking at the type of trains, rolling stock, infrastructure, etc they will need to consider the concept they wish to detail. This can be existing or from their imagination / own ideas.  
By the end of the unit the learner will have a detailed project, and be able to identify many aspects of rail engineering and its associated environment and relationship to other operations in the sector.

	Websites

www.railjournal.com
www.railwaygazette.com
www.mnr.org.uk
www.mailrail.co.uk
www.railway-technical.com



	Lesson 6: Rolling stock inspection and maintenance
	Suggested Teaching Time: 6 hours

	Learning Outcome: Identify what rolling stock and traction maintenance involve

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2
Maintenance of rolling stock and traction
Topic 3.3
Inspection and defects
Topic 3.4
Maintenance environment
	Range: Mechanical, electrical, hydraulic, pneumatic, electronic components and systems, fixtures and fittings, maintenance, access, cleaning, toilets, wheel lathe, inspection sheds, shore supplies, lifting, bogie drops, maintenance programmes, failures, performance measures, wheel inspections, brake inspections; Inspection and defects: Defector detectors, infrared, ultrasonic audio analysis, operational support, corrosion, inspection types, lasers, radiography, ultrasonics, low-frequency eddy current, neural network analysis; Maintenance environment: Workshop, electrified areas, electrical, pneumatic, hydraulic, toxic gases, explosive gases, chemicals, general waste.
A tutor-led class discussion will develop a full understanding of the term ‘track maintenance’.  

Whole-class teaching should be used for this topic, supported by examples in real-life contexts as appropriate. Build on the learners’ understanding of the importance of maintenance, the various types of maintenance, the roles and responsibilities of rail track maintenance personnel and the importance of safety throughout the rail industry.

Opportunity for applied learning
Small-group work with presentations should be used to explore maintenance within the rail industry. Give one group the role of a maintenance organisation and the other an operator – they will have to take on the different roles associated with each organisation in order to determine the best actions to maintain safety.

Field trip: This will be of great benefit. Take the learners to an approved maintenance organisation to view the various operations within it, the roles of individuals and the complex operations that ensure rail safety.
	Websites

www.railjournal.com
www.railwaygazette.com
www.mnr.org.uk
www.mailrail.co.uk
www.railway-technical.com
.


	Lesson 7: Signalling and communication
	Suggested Teaching Time: 6 hours

	Learning Outcome: Understand the importance of signalling and communications of railways

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Type of signalling and communication

Topic 4.2
Safety critical nature of signalling and communications
	Range: Type of signalling and communication: Timetable operation, block signalling, centralised traffic control, train detection, fixed signals, safety systems, cab signalling, interlocking, communication-based train control (CBTC); Safety critical: Paddington and Potters Bar (2002) accident reports, Hatfield (2002) accident report, Clapham Junction (1988) accident report, Ladbroke Grove (1999) accident report, safety culture, maintenance schedules, maintenance practices, continuous improvement management systems, safety management systems, quality management systems.
A tutor-led discussion should be the main vehicle for delivery of this topic. Give learners a wide perspective on the different signalling and communication types currently available, and how they have been developed through the ages. Introduce the purpose of research and development throughout the industry, and how continuous improvement benefits economy, efficiency, business, customers and especially safety, etc.
Explain: Explain that Rail Engineering must conform to standards set by international, European and local government legislation as well as set industry standards. Emphasise the safety aspects of signalling and communication, giving examples of safety-critical incidents, where accidents have occurred as detailed in the range.
Discussion: Instigate a group-led discussion on infrastructure associated with the railways and associated safety aspects, giving an overview of each one discussed. You may choose to take a specific accident and look at the cause(s) and the preventative measures that could have been taken.

Opportunity for applied learning
Field trip: This will be of great benefit. Take the learners to an approved signalling / communications operation to view the various operations within it, the roles of individuals and the complex operations that ensure rail safety.
Independent project: Learners will benefit by collating the information learned throughout this lesson and other lessons to put into a project / portfolio of evidence. 
The project subject is rail engineering, with the learner documenting evidence of following the journey of a rail operator being set up, the infrastructure they have to operate within and any improvements they can suggest / make to that infrastructure along the way, looking at the type of trains, rolling stock, infrastructure, etc they will need to consider the concept they wish to detail. This can be existing, or from their imagination / own ideas.  
By the end of the unit the learner will have a detailed project, and be able to identify many aspects of rail engineering and its associated environment and relationship to other operations in the sector.

	Websites

www.signalbox.org
www.railway-technical.com
www.railway-technology.com
www.networkrail.co.uk
http://goo.gl/NYqDe7



	Lesson 8: Signalling and communication maintenance
	Suggested Teaching Time: 6 hours

	Learning Outcome: Understand the importance of signalling and communications of railways

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.3
Maintenance of signalling and communications

Topic 4.4
Maintenance environment
	Range: Maintenance of signalling and communications: Equipment, warning systems, obsolete signals, junction signals, speed restriction, location; Maintenance environment: workshop, overhead electrification, electrical, electronic, pneumatic, hydraulic, toxic gases, explosive gases, chemicals, general waste.
A tutor-led class discussion will develop a full understanding of the term ‘signalling and communications maintenance’.  
Whole-class teaching should be used for this topic, supported by examples in real-life contexts as appropriate. Build on the learners’ understanding of the importance of maintenance within the context of safety, the various types of maintenance, the roles and responsibilities of rail track maintenance personnel and the importance of safety throughout the rail industry.

Opportunity for applied learning
Small-group work with presentations should be used to explore maintenance within the rail industry. Give one group the role of a maintenance organisation and the other an operator; they will have to take on the different roles associated with each organisation in order to determine the best actions to maintain safety.

Field trip: This will be of great benefit. Take the learners to an approved maintenance organisation to view the various operations within it, the roles of individuals and the complex operations that ensure rail safety.
	Websites

www.signalbox.org
www.railway-technical.com
www.irse.org
www.railway-technology.com
www.networkrail.co.uk



	Lesson 9: Railway Electrification
	Suggested Teaching Time: 6 hours

	Learning Outcome: Analyse the railway electrification system

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.1
Types of railway electrification

Topic 5.2
Advantages / Disadvantages
Topic 5.3
Case studies
	Range: Railway electrification: Classification, overhead line, direct current, obsolete systems, alternating current; Advantages / Disadvantages: World electrification, advantages / disadvantages, non-contact systems; Case studies: West Coast Main Line, London, Tilbury and Southend, West Anglia / Fen Line, Great Eastern Main Line, East Coast Main Line, Midland Main Line, London Paddington to Heathrow Airport, High Speed 1, High Speed 2 proposed.
A tutor-led class discussion will develop an understanding of the importance of research and development within the rail industry.
Whole-class teaching should be used for this topic, supported by examples as appropriate.  The tutor must be able to identify examples of research and development within the rail industry, specifically looking at types of railway electrification moving away from fossil fuels. Look at planning, conducting and analysing results; the learners will be familiar with the basic understanding of the route to research and development of new and existing technologies.

Opportunity for applied learning
Group discussion: Using all the information in their portfolios generated throughout these lessons, learners should look at what further developments they could make to enhance the rail network using research and development techniques as appropriate.
Presentation of project: Each group will present their portfolio and reiterate the teachings through this unit, their ideas, concepts and interpretations. The group should prepare for questions and arguments where appropriate.

	Websites

www.networkrail.co.uk
www.railwaygazette.com
www.railfuture.org.uk
www.itoworld.com
http://goo.gl/7BRZ26
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