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West Coast Route Modernjsation =
A Catalyst for Change .~
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West Coast SE Team Composition
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Systems Engineering on WCRM

— Lessons Learnt

* Top-down commitment to SE was
vital

+ Control of system requirements &
project workscope fundamental

- Systems modelling key to selecting
railway layouts & system designs

- SE approach had to embrace new
technology, major enhancements &
condition-based renewals

- Use of external expertise was key in
establishing SE practice but,
- Effectiveness constrained by limited
domain knowledge
- Capability retention an issue




CP4 Output Requirements (2009-14)

»Increase punctuality to 92.6%
»Reduce delay mlnutes by 23% .,

»Reduce costs by ';_
~Deliver cg ac
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Guide to Rallway Investment PFOJO

Construct.
Testing &
Comm.

Project

Scheme

Single | Detailed
Option Design
Develop

Close
Out

Handback

Definition | Feasibility| Selection

Applied to all Network Rail projects

Eight stage development lifecycle reflecting the
sighificant business and technical milestones

Emphasis on front-end options identification &
selection

Each stage delivers an agreed set of products to
defined quality criteria

Stage gate reviews test a project’s progress
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Modular S&C — Adopting a
Approach
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Information Management

Service Development Litecycle: V-]

Relates To ( .
{Implementatlon
l . l Satisfy
Satisfy Busm-ess Relates To
Req (incl
NFR)
- (
Satisf .
ey Functional W Relates To Satisfy
SpecificationJ
sael Outline Relates To Satisfy
Solution
besign ( SDL Stage Key
Satisfy Detal!ed | Relates To Satisfy
Solution
Design [
Design

Satisfy Satisfy
Deployment
\ y

Solution Definition ]




Capacity Projects -
- Enhancement Engineeris

Client & Stakeholder Functional
Requirements

Enhancement Engineering I

Maint. & Ops.
Requirements

Programme Specification

* Issued by Eng. Spec. Panel

* Functional Requirements

Rail Systems
Modelling

&P * Scheme Layouts
* Engineering Regmts

* Process Reqgmts

[—>

Asset Condition
& Renewals

gl

Engineering
Asset Policies

}

Project Teams:

* Produce designs

* Produce engineering
deliverables

 Stage gate review by ESP
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DESIGN STAGES

1 2 3 4 5 6 7
- - -
owl € |2 |5 |8 | 9 3
PROGRAMME SPECIFICATIONENGINEERING |5 B3 (% |2 |8 |E 4|2 |8
DELIVERABLE DOCUMENTS REQUIREMENTS LIST |8 | & _g 2 |8 |22 L e!
229 |5 |9 |9 |»8|8 |2
| = o o =5 s | = e
A= o3 2 | | 9D po o
S |3 &
D = Deliverable Documentation
1 2 3 4 5 6 7 8
SYSTEMS ENGINEERING
Systems Engineering Management Plan D D 1] 1]
Requirements Management Database 1] 1] 1] 1] 1] 1] 1] 1]
System Design Justification D D D
System Design Criteria D D D D
System Functional Block Diagram D D D
Performance Requirements Specification D D D D
Journey Time Specification D D
Journey Time Assessment D D
Line Speed Profiles Delivery Specification D D D D
Rolling Stock Performance Evaluation (L (L (L
Signalling Performance Assessment 1} 1} D
Layout Capacity Utilisation (CUI) Assessment D D D
Control System Capability Assessment D D
Passenger Capacity Assessment D D D
Timetable Performance Modelling Assessment D D D
RAM Plan D D D D
Maintenance Strategy D D D
RAM Apportionment D D D
Product RAM Assessment D D D
System RAM Assessment D D D
System [ Route FMECA D D D
System RAM Model D D D
Programme DRACAS D D D D D
Electrification Demand Assessment D D D
EMGTPA Assessment D D D
Life Cycle Cost Assessment D D D D

» Standard
set of

Engineering
Deliverables

» Tallored to
needs of
each project
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Engineering Core Competence Framework
(ECCF)

S NN
Tl AR \rm-
» Started in August 2007

» Facillitate getting right people In the right
posts, understand individual competence vs. =
competence required by a post and inform
development needs

* Includes all professional engineering posts In
Infrastructure Group.




Engineering Core Competence Framework

Specific railway discipline
competency & knowledge

General technical
competency & knowledge

Technical
Competence

—

Technical
Process

Systems Modelling
Reliability Engineering

Ergonomics

EMC
h .
Requirements Management
& Specification Writing
’ Verification
) Validation

Non-technical
competency &
knowledge

Business Skills

Project Management
Managing Change

Decision Making

Leadership Capabilities

Achieving / Inspiring
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ECCF Generic Compgte nce
Maturity Levels \

| Understanding

‘Appreciates’

Basic
comprehension of
technical knowledge

Awareness of
technical policy and
processes

Routinely applies
technical knowledge
and experience

Routinely applies
technical policy,
standards and
processes

Routinely makes
complex technical
decisions based on
substantial technical
knowledge

Provides strategic
framework and leads
the development of
technical policy,
standards and
process

Expert

‘Trusted Advisor’

Recognised
internally and
externally as having
extensive technical
theoretical and
applied knowledge
and experience

Routinely develops
and applies
innovative technical
solutions and
policies

Network Rail
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Role Profiles >
Engineering Directorate (>50_»--~*posts)

Requirements Management Verification Validation
& Specification

ON/A OUnderstanding B Applying O Leading B Expert

Network Rail
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Role | Personal

Post Title
[ I f . I
Band Profile| Profile
Railway Engineering (Railway Integration) No
Reliability Design Assessment (incl. RRODH & AVSI
(The combination of reliabiity theory and design snalysis used to critically assess tanding No
designs to ensure reliahility robustness)
Railway System Modelling {TRAIL)
(The ahility to represent a system through physical, mathematical or logical No
methods in order to predict its reliabiliy)
Reliability Testing
(Precicting and understanding the reliabilty of & component or system in order to
discover potertial problems with the desion as early as possible and uttimately, URlerEiemEing) No
provide confidence that the system meets its relisbility recuirements)
System Modelling & Simulation {(VISION + CUI}
(The ahility to represent a system through physical, mathematical or logical . .
methods in order to predict its function and performance and allow exploration of Lezrefifg Lezrefing No
scenarios outside normal operating parameters)
System Architecture Design & Functional Analysis
(The method of understanding what the system has to do to meet the needs of the Yes
end user or customer and the knowledges of howe to partition systems into
Technical realisable system elements to meet those requirements)
Competencies 5 5
Oper: I Rules & Regul
Signalling / Train Control Operations Understandifg Yes
On Track Plant Operation Understanding Understanding
P i M Staff Pr Understanding Understanding Ho
Human Reli id 1 ig Understanding Understanding No
CAD and Mapping Services Understanding Understanding No
System and Job Design néa néa Ho

Technical Process
Competences

Asset Data Management
(Use of instrumentation; datainformation collection and maintenance; and
development of asset systems to support asset management efficiency)

pplication of Technology Soluti
(Technology innovetionimprovements thet deliver business efficiency)

quirement M & Specifi i {inc
Decommissioning)

(Engineering requirements specification including technical standards, that will
deliver sustained optimum asset performance for the organisation)

Understanding

Understanding

Design {R IFEnh
(Detailed design in sccordance with the engineering requirements)

Understanding

Understanding

Installation & Construction
(Design implementation and supplier Management 1

Understanding

Understanding

Validation (inc.Testing & Commissioning and Acceptancelfpprovall
(Checking that the product is implemented into the operational environment in
accordance with the detailzd desion specification)

Understanding

Understanding

No

(Process of gathering data about an asset either through direct visual inspection or
using equipmert. This includes taking measurements, recording devistions to
requiremerts and instating the necessary actions when the deta has

Understanding

Understanding

Operating & Maintenance
(Ongoing maintenance programme that will optimise the theoretical lite of the asset)

Understanding

Understanding

Verification
(Checking the operationsl capabilty of the asset is in accordance with the relevarnt
technical standards including Enginesring Assurance TSI = Technical Standard for
Interoperabilty)

Understanding

Safety Management
(Systematic reduction and control of the adverse effects of the safety risks to
wwhich an organisation is exposed)

Understanding

Understanding

Y

3
-

ompetency Gaps
Identified
and personal
evelopment plan
agreed

Network Rail
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SE Competence Development
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On the job training
Process workshops
Internal training courses
Internal briefings
External courses

Rail Systems MSc course
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Railway System Model .~

‘Cur

‘Legion’ J— ‘VISION’
6 ’ Capacity
PedROUte Passenger Signalling
Capacity Capacity
‘SRM’
‘ALCRM’ e ectrfication ‘QSLO”
‘SAT' DA, Capability

Timetable
Robustness

System
Maintenance

‘RailSys’ ‘VTISM’

System
Reliability

Life Cycle
Cost

Network Rail
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Systems Engineering Tools

- Enterprise Agreement covering DOORS /
System Architect / CM Synergy

 Leading to significant increase in Doors
application across business:
— Engineering (Projects & Company Stds)
— Infrastructure Investment (Delivery Projects)
— Information Management
— Planning & Regulation

» ¢300 reqgular users of DOORS
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* GRIP based development cycle has beena
great SE enabler

« System Models used as matter of course
- SE skills development across all functions

 We have come a long way since West Coast!



Embedding SE within Network Rall
So where are we?




