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Developing System Engineering

Extend Process to 

Industry Issues 

Expand Application in 

NR

Systems Approach to 

Validation for all 

Projects

System Integration 

Establishing a System 

Engineering Discipline
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POLICY

ASSET/SYSTEMS

COMMISSIONING

ASSET

PERFORMANCE

DESIGN 

FOR

RELIABILITY

SYSTEMS

MODELLING

ASSET MANAGEMENT

DIRECTORATE OF 

RELIABILITY

SYSTEMS ANALYSIS

Guidance to Systems 

Requirements & Techniques

Progamme Specification

RAM Targets

Systems Methods for Reliability 
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Asset Performance – Network Wide

Reliability Data 

Handbook –

National Analysis

3 Infrastructure Reliability Groups –

Actions for Improvement

40Delivery Unit League 

Tables : One Format –

One Way

HW Points MTBSAF by DU

40 Delivery Unit 

‘Frontline’ Reports
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Train - TrainTrain - Infrastructure

Infrastructure - Train
Infrastructure -

Infrastructure

Railway Industry  – The Players

NR

Passenger

Operators

Freight 

Operators

Funders

Regulators

Suppliers

Rolling Stock

Owners
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System Integration – One Industry ?

• SI - „Free‟ Environment to develop Opportunities for Commercial Implementation

DfT Franchise 

Unit

Rolling Stock 

Procurement

DfT Thameslink

Sponsor team

NR Thameslink 

Sponsor team

Delivery team

Systems 

Integration 

Authority

Systems 

Integrator

System 

Engineering 

& Modelling

Project 

Change 

Control

Formal 

Change

Formal 

Change

Ideas 

Generation and 

Validation

“Cordon 

Sanitaire”
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Focus on the basics: Establishing requirements hierarchy

• Business case

• Client Requirements

Characterise

capability

Design 

capability

Level 1: Focus 

on Value

Level 2: Focus 

on Purpose

Level 3: Focus 

on solution

Articulate need

For change

Define benefits

Define

Component

requirement Deliver

components

Integrate

capability

Accept

capability

Use

Realise

benefits
• Concept of Operations

• Infrastructure Functional 

Specification

• Train Technical Specification

• Train Infrastructure Interface 

Specification

Level 1

Level 2

• Programme Delivery Specs

• RS Subsystem Specs

• Operational Requirements Spec

Level 3
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Activity: System architectures

• The objective of system architectures is to present the 
overall system requirements graphically.

• There can be many different views

– Operational

– Maintenance

– Engineering system

– Contractual

• Architectures allow you to identify the critical interfaces, 
gaps and inconsistencies.

• Gain control by helping people visualise what is coming 
accurately.
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Example: system architecture – maintenance view
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Developing System Engineering

• Good progress       – Recognised „solution‟

• Continued growth  – People and Process

• Work with Industry – Incentives & Mechanisms

• Work with Experts  - e.g.INCOSE

Major Challenges for Rail

………….

SE key to achieving them
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Developing System Engineering

Q&A


