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TfINSW Enterprise Objectives o

 NSW Long Term Transport Master Plan*

Improve
liveability

\ f Support economic Subordinate planS:
7 IOglorov\/th and ° Sydney:s Rail Futqre
productivity « Sydney’s Light Rail Future
« Sydney’s Bus Future
« Sydney’s Ferry Future

Improve quality
of service

Strengthen transport
planning processes

Improve

sustainability . Support regional

development

Reduce social Improve safety . ,, | ) I
d|Sadvantage . NSW Long Term Transport Master Plan”, Dec 2012, section 1.1, p22: ‘Our Transport Objectives
and SeCUflty *To be superseded by Future Transport Strategy currently under development
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The Transport Network Architecture "/
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Why TNA model? Wy

Enable innovative solutions

Requirement traceability to long term goals

Improve quality of requirements

Encourage use of model-based approach
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The Transport Network Architecture "/

How is It developed?

« Adopt a Model-Based Engineering approach
Adopt "'TRAK’ Metamodel as Framework
Adopt UML and SysML as Modelling Language

Acquire stakeholder input

Use a system architecture tool
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ENTERPRISE VIEW

Generic Business Requirements

|

f——

Requirements Package -
Improve Quality of Service

Requirements Package -
Improve Safety and Security

—

—

Requirements Package -
Improve Liveability

Requirements Package -
Reduce Social Disadvantage

[— ]

Requirements Package -
Support Economic Growth and

— )

Requirements Package -
Improve Sustainability

Development

Productivity
[ | [ )
Requirements Package - Requirements Package -
Support Regional Strengthen Transport

Planning Processes

CONCEPT VIEW
Generic Business & System Requirements
— ] [— ]
Requirements Package - Requirements Package -
Transport Stock Stations/Stops/Wharves
— [—
Requirements Package - Requirements Package -
Transport Network/Route Communications
=

Requirements Package -
Management of the Transport
Network
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The Transport Network Requwements
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[ASA_ R\I 04-MU-RS] Vehicle Communications, Monitoring and Control
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keepwehicle cresy and aperation staff infarmed on state of vehicle and systems

Acguire information ta be displaved

lManage infarmation access

Ensure display of information

Enable switching between different types of displaysviews
Ensure wisibility of information under degraded conditions
Priaritise information

Provide aperation relevent information

Provide contral cammand infarmation

Provide diagnasticinfarmatian

Prowide maintenance infarmation

Provide passengerinformation system information
Provide timetable information

Provide wehide operatar and driving information
Pravide wehide specific radio infarmation

Provide wehide status infarmatian to the crew
Pravide wehide wide carmmunication

Manage vehicle netwoark operation

Manage vehicle network access

Transmit Data

Inaugurate vehicle network

Confirm vehicle canfiguration

Cetertnine vehicle tapalogy and configuratiaon
lManage leading vehide infarmation

Prowide orientation information for coupled elerments
Distribute vehicle topology and configuration
Manage Yehicle Operation Modes

Manage battery protection mode

WManage energy saving mode

lanage in service mode

lManage service retentian maode

The
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The
The
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The
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The
The
The
The
The
The
The
The
The

salution shall keep vehicle crewe and aperation staff infarmed on the state af the

SYSTEM
SystEm
systEm
system
system
systErm
SYSTEM
SYSTEM
SystEm
system
system
system
SYSTEM
SYSTEM
SYSTEM

shall acquire displayed infarmation
shall manage infarmation access
shall ensure information is displayed

shall enable the switching between different types of displaysviews
shall ensure visibility of information under degraded conditions

shall prioritise displaved infarmation

shall pravide aperation relevant informati on

shall pravide contral cammand infarmation

shall provide diagnasticinfarmatian

shall provide maintenance infarmation

shall provide passengerinformation system information
shall provide timetable information

shall provide vehicle operatar and driving information
shall pravide vehicle specific radio infarmation

shall pravide vehicle status infarmation to the crew

salution shall provide vehicle wide cammunicatian

system
system
system
SYSTEM
SYSTEM
SYstEm
systEm
system
system

shall manage vehicle network operations

shall manage vehicle network access

shall transmit data via the vehicle netwark

shall inaugurate vehicle network

shall canfirm wvehicle canfiguration

shall determine wehicle tapalogy and configuratian

shall manage leading vehide infarmation

shall provide arientation information for coupled element
shall distribute vehicle topology

solution shall manage vehicle operation modes

SYSTEM
SYSTEM
SYstEm
systEm

shall manage battery protection mode
shall manage energy saving mode
shall manage in-service mode

shall manage service retentian rmaode

Wehicle communications, ¢
kKeep wehicle crew and ope
Keep vehicle crew and ope
Keep vehicle crew and ope
Ensure display of informat
Ernsure display of informat
Ensure display of informat
Keep wehicle crew and ape
Provide operation relevent
Provide aperation relevent
Provide operation relevent
Provide operation relevent
Provide operation relevent
Provide aoperation relevent
Provide aperation relevent
Provide operation relevent
Wehicle communications, ¢
Provide wehicle wide comr
Managze vehicle network o
Manage vehicle network o
Provide wehicle wide camm
Inaugurate vehicle networ
Inaugurate vehicle netwar
Determine vehicle topalag
Determine wehicle topolog
Inaugurate vehicle networ
“ehicle communications, ¢
Manage “ehicle Operatior
Manage Vehicle Operatiar
Manage vehicle Operatiar
Manage Vehicle Operatior
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The Transport Network Requirements
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Why develop it?

4.1.7. Light Rail Corridor

DOORS ID ﬂaplm Criticality | Additional Information Verification Owmer
The Solution shall accommodate light rail services Desi
PRJ-NLR-280) | between Wickham and Newcastle East by following || Essential Res.'g“ FSP
. P A eview
the alignment indicated in Figure 1.
The new light rail alignment shall be of a type
consistent with its operating environments. The
following forms shall be applied:
*  Segregated, where it is in the disused rail .
corridor ; Design
PRJ-NLR-162 ' L Essential . FSP
* Separated, where it is in an urban roadway and Review
road width allows for the provision of separate
light rail and road vehicle space, and
* Mixed, where road width is insufficient to allow
for separate light rail and road vehicle lanes.
The NLR shall implement a line-of-sight signalling
Solution that enables safe operation of services and - Design
PRJ-NLR-163 controls conflicts between LRVs, road vehicles and Essential Review &5
pedestrians at intersections.
This includes the provision of the following
types of amenity where required:
Works within the public domain shall have a * fencing and _ba\ustradlng; Desian
PRJ-NLR-164 | pleasing appearance, provide amenity and create Essential | = landscaping; 19 cs
no road safety risk. *  street lighting; and Review
» footpaths, shared paths and cycleways.
Whole of life costs should be considered in
determining the extent of public amenity.
The MLR perway shall enable emergency vehicles
(under lights and sirens only) to operate on the light - Design
PRI-NLR-169 rail tracks except for the perway along the disused Essential Review Fsp
rail corridor.

2 \""' I/t ;

NLR BRS v1.10 APPROVED .docx

Restricted

27148

www.incose.org/symp2017

10



The Transport Network Requirements e

How is it developed?
« Validate functional model
« Establish and develop requirement viewpoints

——

Enterprise Goal /
Capabilities

e S
_—
Concept Activities

Functions

Business —

Requirements

System -
Requirements
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Where are we now?

TNA Document v2.0

w T MU AM 06011 TI

NSW Transport

for NSW

Technical Information

Transport Network Architecture

Version 1.0

Issued date: dd month yyyy

© Stste of NOW through Transport for NSW 2017

TNA Model v1.0

‘E Containment  Diagrams ‘ 02 @9 .3
| g & [ Data Diagram Specification 1 Appears in l Mode : | Standard WV ’
[ = 3 0 Transport AF Model
18 = 37 1 Model Views . = B :
14 @ [ 1 UPDM Pospeciives Package Diagram [ASA_AV-01-MU-MD] Welcome to the Transport Network Architecture v1.0
‘ ﬁ g g E:&:‘:’ir;:;\cvtgses | Package Diagram 7 All Views [ u;‘_‘, [ASA_AV-01-MU-MD] Welcome to the Transport Network Architecture v1 OU
Elements: 6337 ”
‘k Transport
UL Version: 1.0
= - w Asset S_tandards Issued date: June 2017
Diagrams 1556 Autherity
that represents the structure and behaviour of the transport system. The expected users of this
R e I a t I O n S h I p S - 4 5 4 9 5 haintainers. The aim of the TNA is to provide a basis for consistent asset planning and procurement
business needs and requirements which determine what is to be achieved in the project and why.
. 1at describes what the system must do in order to meet the business needs and requirements. The
P e rs e c t Ive S - 3 main) and the system needs (i.e. solution domain) through its enterprise and concept perspectives.
- 2ability between the business needs and goals right down to the system level.
s focused on heavy rail with some preliminary work also done in light rail. The full scope of the TNA
V I ews - T ition contained therein may not be complete, hence shall only be used as a decision support tool.
en making planning and design decisions on transport projects.
Viewpoints: 29 Enter
eread T AM 11 Tl Tran N rk Archi It
RV "
t] missiles
t shall
t] train
t] train crew N
t '] transit space
<
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Future Direction

* Use the model on transport projects

« Use case development

« Extend TNA model to other modes

* Develop transport network requirements
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