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Apprenticeship Standard for High Speed Rail and Infrastructure (HSRI) Advanced
Technician

Occupational Profile: High speed rail is a specialist occupational area of work. High speed rail specialists
include civil engineers, higher technicians in track, power and infrastructure, and operations managers. The
High Speed Rail and Infrastructure Advanced Technician provides technical solutions across the
construction, maintenance and operation of a high speed railway, as defined by their job role. They are
responsible for the safe design, construction, installation, maintenance and operation of a high speed
railway that provides a safe and reliable service for its customers. The Advanced Technician will need skills
and knowledge relating to both high speed and conventional rail networks and infrastructure in order to
manage the interface between the systems. High Speed Rail and Infrastructure Advanced Technicians will
have core knowledge, skills and behaviours, and knowledge and skills in a specialist area.

Job roles include: High Speed Rail and Infrastructure Advanced Technician in civil engineering; track;
systems engineering; power; command, control and communication systems; operations and rolling stock.
All apprentices will complete the core knowledge and skills and one of the options appropriate to their job
role. The options are HSRI; Civil Engineering; Track; Systems Engineering; Command, Control and
Communications; Rolling Stock; Power; Operations.

Knowledge (The Advanced Technician will know and Skills (The Advanced Technician will be able to...)
understand...)

The critical importance of safety and security in the a) Develop and maintain an effective safety
conventional and the high speed railway industries, the culture.
principles of safe by design, system assurance, and b) Embed a culture of health, welfare and safety
health and safety legislation compliance to ensure the health and safety of
employees, customers, visitors and members
of the public.
c) Rigorously apply security procedures.
The relationships of health and welfare strategies with a) Apply rigorous health and safety practices,
safety in the workplace comply with legislation and safety processes.

b) Design safety into all aspects of the rail
network, accounting for end-user
requirements.

The relevance of standards, policy, regulation and Comply with relevant standards and regulations.
guidelines for the UK rail industry.

Risk assessment and hazard analysis identification, Identify and manage risk, and prepare
management and mitigation. contingency plans.

The context and scope of high speed rail in the UK and
internationally, and its integration into the wider
transportation system.

The distinction and interface between conventional and
high speed rail.

The role of specialist areas within conventional and high | Apply effective systems engineering practice,
speed rail; civil engineering, track systems, traction and considering the interfaces between work
rolling stock, command, control and communication, packages and promoting and maintaining
power, digital and information operations, business effective communications between disciplines.
management, systems engineering and integration.
Appropriate fundamental engineering principles.

1

Crown copyright 2017 You may re-use this information (not including logos) free of charge in any format or medium, under the terms of the Open Government
Licence. Visit www.nationalarchives.gov.uk/doc/open-government-licence



https://core.ac.uk/display/82970459?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.nationalarchives.gov.uk/doc/open-government-licence

ST0528/01

The relevance and importance of sustainability,
environmental, social and economic considerations in
the development and operation of a high speed railway.

Embed the principles of sustainability and
environmental considerations into the design,
development, installation and operation of high
speed rail projects.

How the rail network system is designed, built, installed,
operated, maintained, renewed and decommissioned.

The impact of ergonomics and human factors on the
design and operation of the railway.

The importance of forward thinking to future innovation,
technology and ways of working.

Design and implement innovative solutions using
new technologies to improve efficiency, cost
effectiveness, customer service and safety to
work-based problems.

The requirements for, and characteristics of, leadership,
collaboration and management

Demonstrate effective management, supervising
and managing resources as appropriate.

The principles of effective project management,
stakeholder management and quality management.

a) Implement project management processes
and tools to effectively manage work
packages such as Gantt Charts, Logic Network,
PERT Chart, Product and Work Breakdown
Structure, Risk Register

b) Work effectively with stakeholders

c) Comply with quality assurance processes

The principles of asset management.

Implement appropriate asset management tools
to manage assets throughout their life cycle

The importance of commercial awareness, including the
relationship with the supply chain

The procurement process and its importance to the
business and industry

The basics of working with Building Information
Modelling (BIM) and the Common Data Environment.

Apply BIM and Asset Information Modelling (AIM)
requirements effectively.

Interpret and manage information, which could
include multi-dimensional modelling, complex
work plans, technical drawings and schematics,
including change control.

Undertake and implement a high standard of
technical work taking responsibility for efficient
and effective delivery of work packages.

Communicate effectively across all levels.

Use appropriate IT systems and applications.

Behaviours — The HSRI Advanced Technician;

Fosters a safe, secure and healthy working environment through personal responsibility and behaviour.

Is customer focused and is dedicated to improving the customer experience.

Effective self-manage, prioritise and a proactively approaches work and continuous professional

development.
Effectively lead.

Acts professionally, shows commitment to the industry and employer, and is an effective ambassador

for the employer.

Is committed to equality, diversity and inclusion, and act ethically with integrity and respect.
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e Works flexibly, embraces change, handles ambiguity and accepts new ideas and ways of working
e Uses effective communication skills to work collaboratively and to exchange constructive feedback.
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Apprenticeship Options

The HSRI Civil Engineering Advanced Technician will know and understand;

How to identify, eliminate and mitigate safety and health risks in the whole project lifecycle;
The social and environmental factors arising from civil engineering activities;

Legislation and standards regarding the design and construction of high speed rail systems;

The civil engineering components, considerations, techniques, methods and software used in high
speed rail;

The interface between civil engineering, track and other network systems;

The impact of structures, drainage, geotechnics and lineside equipment on the construction and
durability of a high speed rail system;

Procedures for gaining necessary planning consents;

The necessity of designing, planning, coordinating and supervising temporary works;

Processes for planning and delivering both on-site and off-site construction; how to effectively
estimate, manage and control costs, resources and programme;

Quality control and assurance, the link to productivity, and the application of lean principles and
Business Improvement Techniques (BIT);

The industry software used to achieve BIM requirements.

The HSRI Civil Engineering Advanced Technician will competently;

Apply and influence safety and health principles in order to ensure a safe and healthy working
environment;

Implement processes that identify, eliminate, avoid and mitigate safety and health risks in design or
construction;

Comply with industry standards and legislation;

Create, read, interpret and implement detailed plans and schedules;

Contribute to the design, planning or implementation of high speed rail civil engineering projects,
which could include lineside equipment, tunnels, cuttings, bridges, viaducts, or embankments;
Contribute to the design, planning, implementation or decommissioning of temporary works;
Estimate, manage and control costs, programme, risk and resources within area of responsibility;
Effectively use industry software as appropriate to achieve BIM requirements;

Establish dimensional control by surveying and setting out;

Specify and select and manage a range of labour, plant and materials;

Implement procedures that take account of structures, geotechnics and drainage for the construction,
durability and safe operation of a high speed railway;

Lead a team to efficiently manage a work package and achieve planned outcomes; apply processes for
planning and delivery of both on-site and off-site construction.

The HSRI Track Advanced Technician will know and understand;

Health and safety regulations pertaining to track;

Identification, avoidance and mitigation of safety and health risks in design, construction, operation,
maintenance and decommissioning;

The components of a track system, especially as applied to high speed rail;

The differences between conventional and high speed track and the interfaces between the two
systems;

The essentials of constructing properly supported track bed;

The impact of alignment, hydrodynamics (chiefly drainage) and geotechnics on track;

Track geometry and the influence of speed;

Impact of assets and structures on the track system;
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Processes associated with the planning, design, construction, monitoring, ongoing inspection,
maintenance, renewal, repair and failure mechanisms of track;

Manufacturing and construction methodology behind track;

The range and use of specialist equipment and plant for track;

The necessity of designing, planning, coordinating and supervising temporary works;
Environmental impact of the whole track lifecycle.

The HSRI Track Advanced Technician will competently;

Engage in processes that identify, avoid and mitigate safety and health risks in design and
construction;

Apply systematic safety and health practice during planned and unplanned activities across the whole
track lifecycle;

Comply with legislation, processes and standards relating to the planning, design, construction,
monitoring, maintenance, renewal, repair, manufacturing and construction methodology, disposal
and environmental impact of track;

Contribute to the design, construction, monitoring, maintenance, renewal, repair and
decommissioning of track;

Contribute to determining appropriate manufacturing and construction methodologies, including the
decommissioning and environmental impact of track;

Produce and interpret detailed technical documents, including the application of BIM and other
regulated information systems;

Account for the impact of alignments and geotechnics on track design, construction, maintenance and
final system needs;

Contribute to testing and commissioning including integration with other systems.

The HSRI Systems Engineering Advanced Technician will know and understand;

Processes to identify safety and health risk and their integration in an operational system;

The concept, significance and meaning of systems thinking and the systems engineering discipline, and
the impact of relevant standards;

The necessity of taking a holistic approach to managing the lifecycle of a project from specification to
decommissioning;

Appropriate systems engineering approaches for different situations, types of assurance, validation
and verification (from traditional ‘V’ model to Agile systems engineering);

The necessity of designing, planning, coordinating and supervising temporary works;

System architecture, hardware, software and interfaces;

Available software and tools to support systems engineering, including BIM; requirements capture
management theory and practical methods;

Interface management theory and methods;

RAMSS (Reliability, Availability, Maintainability, Safety, Security) analysis;

Documentation hierarchy.

The HSRI Systems Engineering Advanced Technician will competently;

Ensure safety and health risks are identified and captured;

Identify and comply with relevant standards and regulations;

Apply systems thinking to a broad range of challenges in the context of high speed rail;

Identify system interfaces, contribute to interface management and communicate effectively across
multiple disciplines and levels; The

Recognise different situations, plan systems engineering activities and apply systems engineering
approaches;

Identify project or system lifecycles and apply modelling principles to test system-level functionalities,
interrelationships and scenarios;
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Select and apply appropriate system modelling techniques incorporating ergonomic and human
factors;

Contribute to the identification of testing, commissioning and hand-over requirements;
Contribute to the capture, development, and management of requirements;

Contribute to the development of systems architecture;

Use available software and tools as appropriate, including the application of BIM;

Estimate the production availability of a system by assessing failure modes, frequencies and
consequences;

Contribute to system analysis activities.

The HSRI Command, Control and Communications (CCC) Advanced Technician will know and understand;

The design factors that embed health and safety into the CCC system;

In-depth knowledge of Common Safety Method (CSM) and application of change within the CSM
context;

Risk and failure modes and how to build protection into the design;

What is meant by CCC, and the differences between legacy, modern and future rail signalling and train
control systems;

Ergonomic and human factors relating to design and operation of a CCC system;

Operation and maintenance requirements for CCC systems and how to demonstrate that they can be
achieved;

The commissioning certification process relating to the design, implementation and operation of a
CCC system;

IT hardware, software and technical architecture as appropriate;

Security technology and systems including cyber security and levels of access;

The function and operation of the European Rail Traffic Management System (ERTMS) including the
European Train Control System (ETCS);

Telecoms systems including the Global System for Mobile Communications — Railway (GSM-R) and
subsequent evolutions to communicate between train and track-side;

Purpose and processes for data management, configuration management and change management.

The HSRI CCC Advanced
Technician will competently;

Fully comply with all safety guidance and regulations consistent with critical safety integrity levels;
Assess risk and report failure modes and various scenarios in order to build protection into the design,
including the application of ergonomics and human factors;

Identify and describe modern systems for CCC as applicable to High Speed Rail;

Identify and manage issues resulting from the interface between peripheral systems with modern
digital and electronic CCC systems;

Capture and manipulate survey and geographical data across all interfaces to inform design;
Contribute to the selection, design, installation, maintenance, operation and decommissioning of CCC
systems including within the CSM framework;

Plan and implement monitoring, maintenance and repair of CCC systems; diagnose faults and
implement solutions for a modern CCC system:;

Apply data, configuration and change management;

Develop and apply security processes.
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The HSRI Rolling Stock Advanced Technician will know and understand;

Health and safety standards, regulations and their application to high speed rolling stock;

Rolling stock systems, subsystems and components for high speed rail;

Factors that influence specific design considerations for high speed rail, including ergonomics and
human factors;

Principles and application of train design including materials, energy sources, legislation and
standards;

Current, future and alternative technologies impacting on the design and operation of high speed rail
rolling stock;

The interaction between rolling stock and the track and aspects that may impact on stability and
fatigue;

How noise and vibration is generated and methods of minimising impact between track and train;
The interface between the energy source and the train and electromagnetic compatibility;
Maintenance, vehicle examination and inspection processes, and related recording requirements;
Operational processes relating to in-service engineering and diagnostics;

Train care facility requirements to optimise train lifespan;

The potential impact of contractual commitments and penalties on the business and how this impacts
on working practice.

The HSRI Rolling Stock Advanced Technician will competently;

Develop and maintain safety critical competencies, knowledge and behaviours;

Apply principles of product safety design and maintenance and safe working practice to include the
impact of ergonomics and human factors;

Safely operate the rolling stock system and subsystem to be able to analyse and fault find;
Demonstrate the ability to interpret and apply legislation and standards as applied to rolling stock
design, maintenance and operation;

Contribute to the design of systems, subsystems and components;

Use monitoring and inspection equipment to measure parameters of major rolling stock subsystems
and components;

Effectively use diagnostic tools and methods to diagnose faults and defects in rolling stock and plan
and implement solutions to maximise rolling stock use and ensure safe and operational service;
Dynamically risk assess non-routine work;

Accurately capture and maintain all necessary documentation, records and data analysis.

The HSRI Power Advanced Technician will know and understand;

Specific health and safety regulations and best practice while working with electrical power,
emergency first aid for electrical hazards, safe working at height;

Electrical, electronic and mechanical engineering theories that underpin the field of power and
distribution in the high speed rail context;

Industry standards that cover specific skills used for overhead lines, cable jointing and substation
fitting activities;

Design of the electrification systems and components for a high speed rail system;

Power supply, transmission, protection and isolation devices for high speed rail;

Planning, installation and maintenance of OLE and related equipment;

The process of managing electrification from receipt from the National Grid transformers to use at
track-side or Overhead Line Equipment (OLE);

The key roles of Electrical and Plant Distribution Engineers and Electrification Engineers;
Fault-finding techniques, common faults and repair procedures;
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e New technologies used on high speed rail in Britain and abroad.
The HSRI Power Advanced Technician will competently;

e Consistently apply health and safety best practice and compliance, apply safe working at height and
safety harness use and apply emergency first aid for electrical hazard;

e Use and direct the use of lifting and access equipment

e Safely, accurately and efficiently install and commission track-side and overhead power supply and
transmission systems for high speed rail;

e Erect and direct the erection of different types of overhead line structures, pre-fabrication and
installation of main structure and small part steelwork and running wire systems

e Take account of sectioning, insulation, registration and in-span components and the installation,
enhancement and renewal of earthing and bonding

e Plan, monitor, implement and maintain track-side and overhead line equipment using appropriate
systems, standards, procedures and tools;

e Conduct dynamic risk assessment for non-routine occurrences;

e Read and interpret both paper-based and digital technical design drawings, models and schematics;

e Effectively supervise teams and allocate work schedules;

e Accurately complete and maintain necessary documentation.

The HSRI Operations Advanced Technician will know and understand;

e Safety management for high speed rail operations;

e The role of emergency planning and the function of responders;

e Incident, accident, disaster and emergency management;

e Cyber and other security threats to railway operations and mitigation factors;

e The passenger market and management of revenue sources;

e Importance of excellent customer service and the impact of quality assurance systems;

e Procedures for delivering high speed passenger services;

e Network management and operational management of timetabling and traffic management within
high speed rail;

e Principles of performance management.

The HSRI Operations Advanced Technician will competently;

e Implement high speed railway standards, procedures and regulations to ensure effective, safe, secure
and efficient operation;

e Use historical and real-time data to accurately predict likely sources of incidents and make
comprehensive plans for mitigation;

e Implement appropriate training received in a response to an emergency situation;

e Apply standard network code and operational code and interpret ERCO, ASSET and Ordnance Survey
maps;

e Implement tools and systems to effectively manage timetabling and high speed rail operations to
ensure efficiency;

e Apply performance management principles effectively;

e Develop, implement and monitor policies and procedures designed to deliver excellent customer
service and experience; demonstrate a commitment to outstanding customer service;

e Interpret financial reports and manage revenue sources.

This is a level 4 apprenticeship.

Duration

The typical duration is 36 months, depending on prior learning and experience, with a minimum duration
of 12 months.

Professional Recognition
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This is a level 4 apprenticeship and it is designed to meet the requirements of the Engineering Council for
registration as an Engineering Technician (EngTech) which can be awarded by relevant Professional
Engineering Institutions licensed by them. It is however up to the individual and their employer whether
they choose to register.

Entry requirements

Whilst any entry requirements will be a matter for the individual employer, typically an apprentice might
be expected to have achieved a standard as demonstrated by A-Levels (one of which would typically be in
Mathematics or Physics), a BTEC National Diploma in an appropriate vocational area (such as Engineering
or the Built Environment), other Level 3 vocational qualifications, or other industrial experience.
Apprentices without both level 2 English and Maths will need to achieve this level prior to taking the end-
point assessment.

Review

This apprenticeship standard will be reviewed after 3 years.
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