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About EIT

We are dedicated to ensuring that you receive
a world-class education and gain skills that you
can immediately implement in the workforce.

Engineering Specialists

EIT is one of the only institutes in the world specializing
in Engineering. We deliver professional certificates,
diplomas, advanced diplomas, undergraduate and
graduate certificates, bachelor’s and master’s degrees,
and a Doctor of Engineering.

Industry Oriented Programs

Our programs are designed by industry experts, ensuring
l:[_l you graduate with cutting-edge skills that are valued by
J employers. Our program content remains current with
rapidly changing technology and industry developments.
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Engineering Institute of Technology.

World-Class Australia Accredited Education

Our vocational programs and higher education degrees are
registered and accredited by the Australian Government.
We have programs that are also recognized under three
international engineering accords.

Industry Experienced Lecturers

Our lecturers are highly experienced engineers and subject
specialists with applied knowledge. The technologies
employed by EIT, both online and on-campus, enable us to
source our lecturers from a large, global pool of expertise.

Unique Delivery Model

We deliver our programs via a unique methodology that
makes use of live and interactive webinars, an international
pool of expert lecturers, dedicated learning support
officers, and state-of-the-art technologies such as hands-on
workshops, remote laboratories, and simulation software.



Introduction - Presenter EIT

Engineering Institute of Technology.

Dr. Danial (Daniel) Faraji

- BScin Railway Engineering
- MSc of Disaster Management
- Doctorate of Business Administration (DBA)

- Member of Development Group of RISSB (Rail Industry Safety and
Standards Board) — AS 7517, AS 7510.3, AS 1085.12

- Metro system project manager

- 15 years of experience in light/heavy rail transportation systems
design and construction

- Joined EIT in November 2020
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Agenda cIT

Engineering Institute of Technology.

Welcome and Introduction

Risk Management introduction and refresher

Emerging Threats and Technologies

Standards and standard organization briefing
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Conclusion and Q&A
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What is risk?

e Riskis the likelihood of an accident or incident arising from a hazard.

* The significance of risk depends on the potential worst outcome should such an accident or incident
occur, combined with how likely it is to happen.
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What is risk?

e Riskis the likelihood of an accident or incident arising from a hazard.
* The significance of risk depends on the potential worst outcome should such an accident or incident
occur, combined with how likely it is to happen.

What is a hazard?

 Ahazardis a source (an object, situation or behaviour) of potential injury, harm, or ill health to people.
This definition may also include damage or harm to property or the environment.

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971



Advances in Railway Safety =T

Engineering Institute of Technology.

The ARRM risk results

Incident trends within Australia

e Although track worker safety and that of people working in the rail corridor has been a key focus
within the rail industry for many years the number of incidents involving work in the rail corridor has
steadily increased over recent years.

 The Australian Rail Risk Model (ARRM) currently predicts that the greatest safety risk to workers in the
corridor is being struck by a train on a running line, not at a level crossing. The national risk estimate
given by ARRM for a train collision with a worker on a running line not at a level crossing is 0.92 fatality
weighted injuries per year (FWI/year).

This equates to approximately:
e 0.9 fatalities per year (1 fatality every 13 months); or
* O serious injuries per year
CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971
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The ARRM risk results

Consequence (as published in ARRM) FWI/Year
[Mean) - Sum

Train collision with worker on Bunning Line not at a level crossing 0.92
. L . . . . . . Track work or other safeworking
Train collision with other train/MV on Running Line (Where collision was caused by other train/MV) 0.39 B e or procedure breach
Maintenance vehicle derailment on Running Line 0.28
Maintenance Vehicle collision with other train on Running Line 0.20 Worker within rail corridor and
B notwithin a possession and
. - - - . . without lookout profecton
Waorker slips, trips, or falls to/from moving train on Running Line. 0.06
. . - . . . . Due to g nger-train
Maintenance Vehicle collision with obstruction on Running Line 0.04 encrosthing on 8 possession due

to procedure/rule breach in non
signalled area or in degraded

Maintenance Vehicle collision with other train/dV on Running Line (Where collision was caused by other  0.03 working [ather than loa

trainfM‘u'} excerdanca)
Maintenance Vehicle Collision with infrastructure on Running Line 0.02 Papenger-irain encroaching an a
g Possession due ta loa excesdance
. i . o (not due to signalling wrong side
Worker slips, trips, or falls to/from moving train in Yard. 0.01 failure)
Maintenance vehicle derailment in Yard 0.01
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Challenge

 Whatis the safest railway line in the world?
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What is risk management?

* Risk managementis the process of ensuring your organisation has the most appropriate safety controls
in place to reduce the likelihood of a workplace hazard causing an accident or incident. Its purpose is to
identify the potential risks a hazard presents before something happens, so plans can be put in place
before it does.

e |t’s also about ensuring that should something happen, there are safety controls in place to mitigate the
consequences.
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Risk management process

* |dentifying all of the things that could go wrong (hazards)

 Working out how likely they are to cause an accident or incident

e Establishing what the potential consequences could be

* Choosing and implementing the most appropriate safety controls

* Monitoring the effectiveness of those controls and upgrading as required
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What is a safety control?

A safety control is something your organisation does or puts in place to:
e Eliminate a hazard,

* Reduce the risk of a hazard causing an accident or incident, and/or
* Mitigate the consequences of an accident or incident.
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What is a safety control?

Category: Elimination

Examples:
* Remove a rail vehicle of a certain type from the operation,
* Stop performing an activity or practice (either partly or completely)
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What is a safety control?

Category: Minimisation
*Replace an item of machinery with a better one

Substitution *Start performing an activity or practice a different
way
: *Prevent access to a hazard
Isolation . . .
*Restrict the use of an item of machinery
*Upgrade a rail vehicle to make it safer
Engineering controls *Implement automated technology (eg automatic

brakes)
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What is a safety control?

Category: Administrative controls AS 7471:2018
Examples: "W Australion

' B ARD
* Adopt a new procedure

- Carry out training Australian rail

Category: Personal protective equipment (PPE) personall protective equipment
Minimum requirements

Examples:

* High visibility clothing [
* Hard hats R][SSB //D Safety Standard

RAIL INDUSTRY SAFETY AND STANDARDS BOARD
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What is a safety control?
« Hierarchy of Controls

effective

l Elimination

Isolate people
from the hazard

Physically remove
the hazard

Replace
the hazard

Change the way
people work

Administrative g8
Controls

Protect the worker with
Personal Protective Equipment

Least
effective

Source: https://www.rissb.com.au/secure-download.php?filename=2019/04/AS-7471_PPE_Final.pdf
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Safety Management System

lllllllll

The PDCA concept reflects the functional relations between the
main SMS elements:

> | Planning: identify risks and opportunities, establish safety
objectives and identify processes and measures necessary to
deliver results in accordance with the organization’s safety policy;
> | Operation: develop, implement and apply the processes and LeveRsuip
measures as planned;

> | Performance evaluation: monitor and evaluate the realized
performance of the implemented processes and measures with
regard to the objectives and the planning, and report the results;
> | Improvement: Take actions to continually improve the safety
management system and the safety performance to achieve the “omy
intended outcomes.
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A position on risk that goes beyond
what the most frequent accidents reveal

A shared
awareness of the
most important

Safety Management System

Share the belief
that risk is

never completely
under control

Promote trust
and freedom for A transparent

people to speak and just culture
their minds

An
interrogative
culture

BETTER
Recognise that

RISK
An integrated 0D = Sl

MANAGEMENT culture: has all of the
Everyone is knowledge
involved needed for
safety

Management
leadership and
the involvement
of staff

Promote safe
compliance |
and proactivity

Constant

attention to Sensible balance
Pay attention to the technical barriers, between safety D
lifecycle of barriers, both SMS, Human and by the rules and A"Ufflpate as far as
in the design stage and in Organisational safety by taking ] possible, and cope

daily activities Factors initiatives with the unexpected

Source: https://www.era.europa.eu/sites/default/files/activities/docs/guide_sms_requirements_en.pdf
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Safety Management System

Rolling Stock | Health and
Asset Integrity| Wellbeing

Freight Public
Derailment Behaviour

Monitoring, Policy, leadership
audit and review and governance

Train Station
Operations Operations

HEALTHIER,
SAFER, RAIL

Planning and

i i Organising .
implementing Occupational
risk controls for control and p

Violence communication ST 16 S

and Trauma S Management

Securing the
co-operation, competence
and development
Infrastructure e Level
Asset Crossings

Integrity

Workforce Fatigue Risk
Safety Management

Source: https://www.era.europa.eu/sites/default/files/activities/docs/guide_sms_requirements_en.pdf
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Emerging Threats and Technologies

Safety is a top priority because of its importance in protecting human lives and property, especially in high-
risk industrial sectors such as aviation, oil and gas, construction, transportation, steel production, and the
mining industry.

* Through the accelerating rate of technological advancements, we are now seeing the rise of

revolutionary new technologies.
* Even from an optimistic perspective, many potential threats can be foreseen.
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Facing ambiguous threats

* Ambiguous threats differ from threats with obvious causes for which the response is clear.
* New technologies could help us to face ambiguous threats.
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Emerging technologies:

* Augmented reality

* Virtual reality (safety training through computer-aided technologies)
* Integrating BIM and safety — Digital Engineering (DE)

* Wearable sensing devices (hard hats that detect carbon monoxide)

e Site sensors (proximity detection devices)

e Stay safe app

* Drones

* Asset management and monitoring

* Artificial intelligence

* Bigdata
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Advances in Railway Safety

Virtual or computer simulated
environment
Fully immersive senses
controlled by system
Blocks off real environment
Requires
o Headset or handheld
controller
o High quality display
o Significant $
Example: VR headset Oculus
Rift (3D, 360 degree views)
Risks
o Depersonalization
o Cyber/motion sickness
o Accidents (e.g., tripping,
hitting ceiling fans)
Uses: medical, training,
education, entertainment

Real and virtual world
Combines VR and AR
More complex and nuanced
apps (c.g., high-spec sensors
scan a user's environment
and recreate it for haptic
interfacing).

Requires

o Headset

o Significant §

o Equipment

Example: Microsoft
HoloLens, holograms

Risks

o See VR, AR

Uses: engineering,
architecture, education,
business, military,
manufacturing

Characteristics of virtual, augmented, and mixed reality environments

Virtual and real-time
environment
Non to partially immersive
Requires
o Lower quality display
o Less cost versus VR
Examples: apps (i.¢., Pokemon
Go), pop out 3D cmails,
holograms, google glass, 3D
video games, Microsoft
HoloLens
Risks
o Lack of focus or
impaired perception
o Security and privacy
o Stress/overload
Uses: marketing, tourism,
entertainment, education,
design, navigation
Active or passive
Personal vs. collective

Source: https://www.researchgate.net/figure/Characteristics-of-virtual-augmented-and-mixed-reality-environments_fig2 339378604

cIT

Engineering Institute of Technology.



Advances in Railway Safety =T

Engineering Institute of Technology.

Safety features and integrate augmented reality

Source: https://www.researchgate.net/figure/Characteristics-of-virtual-augmented-and-mixed-reality-environments_fig2 339378604
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Integrating BIM and safety — Digital Engineering (DE)

2D Geometric 3D Geometric Building Information Digital
Drawings - Models # Modelling (BIM) Engineering
[ Manual = CAD ] [ for visualisation] [ “Smart” 3D Models ] [ “Smart” Databases]

4 | Cost
= s Staging
.'. a Dimensions: Element Name: 2x4 Toy Brick (Red) 5 Wal oy el e iyl
q e Length: 32 mm Dimensions:
Width: 16 mm Length: 32 mm Instruction Manual Stage: 2.3
Height: 12 mm Width: 16 mm Assembly Schedule: 3PM tomorrow
RGB Colour: #840000 Height: 12 mm Cost: 50.40
RGB Colour: #840000 Manufacturer: Fun Toy Co
ColourID: 21 Design: 3001
Set Code: A2345 Material: Plastic
Set Name: Train Station Load Capacity: 35MPa Pressure
Fire Resistance: EL 60

Element Code: TB2x4 | Service Life: 15 years
Assembly Procedure: A2345 Manual

Maintenance Procedure: Refer online
Storage Procedure: XX

Owner: Scarlett

Location: Toy box
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Key Enablers for digital engineering

Open Data Formats Metadata Connected Digital Digital

[ non-proprietary ] [ semantic interoperabi"ty ] Ecosystem (C DE 2.0) Engineering
(e.g. IFC for Open BIM etc) (e.g. classification etc) [ linked databases ] [ structured data ina CDE 2.0 ]
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Increasing benefit
from collaboration

Increasing benefit from existing and new digitally supported and enabled processes

>

Object based server
information models

Federated information models

Federated information
models

Structured data

Structured data

Unstructured data

Unstructured (BIG) data

File/Model/Container and information management technology

Query/Model /Container/
database and

based common data environment (CDE) information
management technology
based CDE
| | |
Regional /National - Process

National egional/National annexes standards to
standards

ISO 19650-1 and 1SO 19650- 2 be developed

Stage 1

Stage 2

Stage 3

Business layer

Information layer

Technology layer

Standards layer

cIT

Engineering Institute of Technology.
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AS 7739.1:2022 Digital engineering for rail

* Inthe context of the ANZ rail industry, pioneering work is currently underway to build more advanced
ways of working that closely align with Stage 3 digital maturity.

* Leading ANZ transport organisations have commenced programs of innovation, and are already
developing new digital processes and frameworks, trialing emerging technologies, and building more
advanced data management capabilities. In short, the ANZ rail industry is progressing rapidly, with digital
standardization that extends well beyond the current stage 2 maturity of the ISO 19650 series.

 The AS 7739 series builds on the foundations established in ISO 19650 and introduces more advanced
data management concepts and principles that collectively define best practice DE for rail infrastructure.

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971
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Safety features and 10T technology:

Helmets with loT
technology improve
savety and workflows
on construction-sites

. Washer & screw
Coin cell battery

ba
ot Ratchet housing &
“_Ratchet strap guide
part
Flexible bgtton & ' i Knob & PCB housing
closing cap
s Gas permeable vent
Source WakeCap \P—C—E Ber*gnfe"'r1 i '

Source: https://www.rolandberger.com/en/Insights/Publications/Introducing-helmets-with-loT-technologies-for-construction-sites.html
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Safety features and wearable sensing devices:
[ Chemical industries
. r ) - ] ] I -; A

3.8

marnwear

Industrial Wearable
Ecosystem

o7V

Construction

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971
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Safety features and smart sensor technologies

Power sources -
BACY 1’“

Safe
Node

Wi-Fi/ Ethernet
Health ./ a connection

Raspberry Pi

Node
Edge computing CIOUd server
Wireless ' _ —
communication . 5 P T P Mobile application
Web interface
loT gateway connected
loT wearable sensor node for the wearable system to
safety and health monitoring cloud loT cloud

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971
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Drones

Drones in the Railway industry have become a piece of
necessary equipment for stable railway inspection systems.
They are employed to monitor significant railway
infrastructures such as high-voltage electrical lines, railway
catenary lines, and even tracks and switching points.

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971
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Drones

2 Change Request  SELERrIvr)

Standards

LI,.E.

Baiiway nerwnrks Bemoreiy

SIS, . AS 7460 - Railway networks — Remotely piloted aircraft
B —_— systems (Drones) — Operational requirements

The objective ofthis Standard s to define the requirements managing

risks and safety in the opemtion of remotely piloted aircreft systems
[drones).

Diowhlocad Add to Downlocad Queude Learn More

CRICOS Provider Number: 03567C | Higher Education Provider Number: 14008 | RTO Provider Number: 51971
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ARRM

Big Data

 The website for the Rail Industry Safety and Standards Board
(RISSB) Australian Rail Risk Model (ARRM). Registered users
may browse and query the ARRM.

* The ARRM is a model of the safety risk on Australian

Railways (excluding light rail, heritage railways, and cane AUSTRALIAN RAIL RISK MODEL
railways), built around hazardous events that occur on A product of Rail Industry Safety and Standards Board
Australian Railways. Its risk estimates are informed by

reports on occurrences provided by the Australian Rail LEARN MORE AT

Industry. WWW.RISSB.COM.AU
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)EIT @ Free Webinar

ngineering Institute of Technology.

)EIT @ Free Webinar

Using Gaming Technology to

The Importance of Systemic View in

L&

Accident/Incident Investigation \\

Presented by
Dr. Asieh Soltani - EIT Lecturer

3:00PM - 4:00PM (AWST)
Thursday 28 July, 2022

Presented by
Mr. Greg Sevel, Sentient Computing

3:00PM - 4:00PM (AWST)
Thursday 21 July, 2022

Upcoming webinars: www.eit.edu.au/news-events/events/
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We have a range of courses in Civil, Electrical, Mechanical and Industrial Automation Engineering.

Course Type Intakes/start date

Professional Certificate of Competency courses (short courses) Throughout the year
Diploma & Advanced Diploma courses Throughout the year
Undergraduate Certificates 13 February 2023
Bachelor of Science degrees 13 February 2023
Graduate Certificates 2 January 2023
Master of Engineering degrees 2 January 2023
Doctor of Engineering 13 February 2023
On Campus Bachelor’s, Master’s and Doctor of Engineering programs 20 February 2023

See our full course schedule here: www.eit.edu.au/schedule/
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To receive your digital certificate of attendance for participating in this

webinar, please fill out the form and survey here (or scan the QR Code): "-'.‘ E
Bl
qrco.de/bdAyCl

Please note that Certificate of Attendances will be sent out in the next 1-2 business days.

(@) scan ME
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Thank you for attending.
Contact Us:

Website p Email

www.eit.edu.au P webinars@eit.edu.au

Head Offic.e — oo
1031 Wellington Street West Perth 88 o e el Echedule
Perth, WA 6005
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@ Phone

Inside Australia: 1300 138 522
Outside Australia: +61 8 9321 1702
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