) Land Transporf

4 Excellence Awar
/4 2 022 LandTranspor&ﬂ\uth?riw

We Keep Your World %Vmg.-
s




Innovation Category

Most Innovative Solution

Recognises the product or service that demonstrates the innovative use of technology to deliver
smart solution(s) in the land transport industry.

Young Innovator

Recognises individual(s) who has demonstrated the use of technology to innovate and deliver smart
solution(s) resulting in land transport transformation.

Best Collaboration Partner

Recognises the partner(s) who has demonstrated the highest level of commitment to deliver smart
solution(s) that contributes towards land transport.
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Award Finalist - Innovation
Most Innovative Solution

NATIONAL UNIVERSITY OF SINGAPORE,
CIVIL AND ENVIRONMENTAL ENGINEERING

Award Title : Most Innovative Solution

Award Criteria  : Recognises the product or service that demonsirates the innovative use of technology to
deliver the smart solution(s) in the land transport industry.

Organisation : National University of Singapore, Civil and Environmental Engineering

Project : Remote Sensing Photogrammetry for Excavation Volume Calculation, with Post-Building
Information Modelling Integration

AERIAL PHOTOGRAMMETRY WITH BIM

Earthworks such as excavation and fill are fundamental construction operations in almost every urban and rural infrastructure development project.
Traditiondlly, the progress and volume calculation of such construction activities are based on odolite surveying and counting of dump trucks exiting the site.
However, the process of odolite surveying is time consuming, labour intensive, and poses safety concerns.

In collaboration with the Land Transport Authority (LTA), an innovative integrated remote sensing solution adopting aerial photogrammetry and building
information modelling, in short AErial PHOtogrammetry with Bim (AEPHOB, pronocunced as A-for-B), wass developed by the National University of Singapore (NUS)
and successfully deployed at the Kim Chuan depot extension (world's biggest underground depot) and Tuas integrated train testing centre (first such facility in
Southeast Asial. The strength of NUS' solution is the high precision of linear and volume measurements which has not been achieved elsewhere in the world.

Through these field deployments, AEPHOB was ascertained to be more superior than the traditional methods. The product is a visual 3-dimensional evidence
and record of the work done. In this 3-D model, it is easy and convenient to zoom in, investigate as well as measure dimensions and volume of any particular
area of the site. AEPHOB also boosts the ability to automate and obtain spatial measurements, while conventional theodolite surveying is only able to give
discrete spot point information. This digital solution also resulted in greater efficiency in obtaining volume calculations, manpower productivity as well as safety
at these sites. Technically, photogrammetry measures volume directly rather than methods such as fruck counting which is not a direct measurement and
susceptiole 1o swellng of the soll when excavated. Results from these field deployments aemonstrate the high accuracy of volume computation In comparison
to objects of known volume as well as field estimates of excavation over a period of more than a year. After developing the spatial 3-D model from
photogrammetry, the point clouds can be imported into the Building Information Model to facilitate decision making as well as management of information
on a construction project dcross the project lifecycle.

Such remote sensing fechnology is a game-changer in the construction industry where wider adoption of this remote sensing technology could streamline and
reduce double handling of construction processes as well as stronger push for greater work efficiency, lower reliance on manpgower, reduced smfe’w nazagds,
denser and more atcurate. field measdrements, highef qu::jlm,f monitoring of site’progress as well.as empowering digitalisation in The INAUsHy?®
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Award Finalist - lnnovation

Most Innovative Solution

SMRT TRAINS LTD

Award Title : Most Innovative Solution

Award Criteria  : Recognises the product or service that demonsirates the innovative use of technology to
deliver the smart solution(s) in the land transport indusiry.

Organisation : SMRT Trains Ltd

Project : Project Overwaich

The underlying concept of the Project Overwatch involves capturing and reproducing the Circle Line (CCL) Operations Control Centre's (OCC)'s
Overhead Display System (ODS) in near-real time through lightweight image recognition algorithms. This faithful, near-real time reproduction of the ODS
serves as d base ‘canvas’ upon new layers of information that can pbe added 1o support the OCC duty teams In their day-to-day operations. As an
end-state, Project Overwatch aims to: (1) Strengthen CCL's train service reliability by driving down operator's errors; and (2) Enhance CCL OCC's
situational awareness of CCL by providing a '‘one-glance’ view of CCL's operdating environment.

Project Overwatch has been deployed in the CCL OCC and has successfully improved CCL's ability to keep delay durations to the minimum.
Algorithms using Artificial Intelligence (Al) are used to raise alerts on detected abnormal frain stoppages, for prompt responses and prioritize actions to
minimise potential disruptions to commuters. Besides improving our commuters' experience through more reliable train service, Project Overwalch has
bolstered CCL's ability to achieve the One Million MKBF train service reliability target set by the Authorities.

Qutside of CCL, the extension of the Project Overwaich 1o the North-South & East-West Line (NSEWL) and Thomson East Coast Line (TEL) has been
approved and scheduled. Rollout to NSEWL and TEL will begin in 2022. SMRT Power COE has also begun exploring how the concept underpinning the
Project Overwatch can be applied to its power control systems.
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Award Finalist « Innovation

Most Innovative Solution
SMRT TRAINS LTD

Award Title : Most Innovative Solution

Award Criteria  : Recognises the product or service that demonstrates the innovative use of technology to
deliver the smart solution(s) in the land transport indusiry.

Organisation : SMRT Trains Lid

Project : Smart Cleaning Platform

SMRT Trains, being the largest rail network operator in Singapore, is focused on delivering a safe, reliable, and commuter-centric train service. In today's
COVID situation, it is very important that good hygiene and cleanliness standards at our stations are maintained to ensure our commuters have
confidence that our MRT system is safe for commute.

The SMART CLEANING PLATFORM (SCL) is a SMRT Trains customised innovation which integrates Performance Based Cleaning contracting with Internet
of Things (IOT) enabled platform and Cleaning Robots to deliver improved station toilet hygiene and cleaning outcomes, and consequently better
customer satisfaction and experience. The SCL achieves this by using sensors and data analytics to identify heavily utilised toilet/s and feedback in real
time. It provides an overview of the toilets’ conditions and alert cleaning staff when the set threshold is breached. Online Digital forms also support the
vendor cleaning staff in submitting reports and update completed tasks in real time. Cleaning Robots are deployed only in CCL stations to undertake
the routine basic cleaning, allowing the vendor cleaning teams to focus on spot cleaning and multi-task on other high pricrity areas. The loT-enabled
platform has been implemented in both NSEWL and CCL.

SCL effectively provides visibility of areas of need based on sensor and online commuter feedback, allowing the optimisation of manpower
deployment in day-to-day cleaning operations, workflow and thus increasing productivity. Over time, such data allows the vendor to anficipate the
needs required and support better resource prioritisation and forward planning.

On SMRT side, the SCL collects and measures the performance of the cleaning vendor through quality assessment using prescribed Acceptable Quality
Level (AQL). It has also enabled SMRT to work with the cleaning vendor to adopt a more dynamic cleaning system, as compdred to working based on
a fixed cleaning schedule. This has enabled all SMRT stations in achieving a 4-star Toilets certification and awarded with the LOO Award Organisation
Category from Restroom Association (Singapore) for 2019 and 2020.
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Award Finalist - Innovation

Most Innovative Solution

ST ENGINEERING

Award Title : Most Innovative Solution

Award Criteria  : Recognises the product or service that demonsirates the innovative use of technology to
deliver the smart solution(s) in the land transport indusiry.

Organisation : ST Engineering

Project : Variable Pitch Platform Screen Door

Background and problem
With a rising number of platform accidents, authorities around the world have been looking at Platform Screen Doors (PSDs) as a two-pronged solution:
to serve as a physical safety barrier as well as environmental and/or climate control barrier to help prevent loss of air-conditioning in metro stations.

PSDs were first infroduced In 1972. Metro and railway systems then were usually designed and constructed without consideration for PSDs, resulting In

multiple train types operating on the same line. Conventional PSDs, which have a fixed door pitch, can only match specific types of train door and/or
car pitches. Thus, operators around the world face a common problem of not being able to implement the PSD system onto train platforms due to

adifferences In door pitches tor different frain types.

The solution
ST Engineering designed the Variable Pitch Platform Screen Door (VP-PSD) a first of Ifs Kind that can accommoddate different door pitches for various
train types on the same line.

This revolutionary VP-PSD uses a dual-drive mechanism that can aynamically align and adjust the PSD to match with the various train’'s door pitch. As
the VP-PSD is a free-standing structure, it can be easily incorporated into both greenfield and brownfield projects without the need to disrupt revenue
Services.

In addition, with the incorporation of a Safety Integrity Level 3 system, the VP-PSD ensures that risks are mitigated and rail operators will be able to enjoy
its safety and benefits. The VP-PSD has also been future-proofed. With the trend moving towards Communication-based Train Control signalling systems,
fransport authorities and operators will be able to convert conventional signalling to a driveriess system which needs 1o be pdired with PSD systems to
ensure commuter safety.

The outicome

In December 2019, the VP-PSD made its official debut to the rail industry at AUSRail Plus, the largest rail industry event in the southern hemisphere hosted
by the Australasian Railway Association. The VP-PSD has seen keen interest from transport authorities around the world and is projected to have an
estimated market potential of over S$800 million. o
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Most Innovative Solution

ST ENGINEERING INFO-SECURITY PTE LTD

Award Title : Most Innovative Solution

Award Criteria  : Recognises the product or service that demonsirates the innovative use of technology to
deliver the smart solution(s) in the land transport industry.

Organisation : ST Engineering Info-Security Pte Lid

Project : Cyber Security Early Warning and Detection System

The Pulse of Cybersecurity Landscape

The acceleration of the digital economy and global pandemic has resulted in the spike of cyber-attacks. Such cyber-attacks on Critical Information
Infrastructures (Cll) supply chains can disrupt or cripple economies and disrupt daily lives. Real-time cybersecurity situation awareness and detection
capabilities are key for Clls to stay ahead of the evolving cyber landscape.

Pioneering Cyber Advantage

ST Engineering has provided cyber defence solutions for Clls for more than two decades. Backed by our deep domain knowledge across extensive
aomains in buillding and operating critical information infrastructures, we have designed and implemented the Cybersecurity Early Warning and
Detection System (CSEWDS) to build up cyber resilience for Singapore's Rapid Transit System (RTS).

Empowering Cyber Resilience

CSEWDS is designed to work seamlessly with existing infrastructures and allows future monitoring technologies to be easily incorporated into the current
setup without disruption to operations. CSEWDS analyses raw network traffic traversing through the RTS systems, providing real-time situation awareness
of the network Infrastructures and alerts LTA and Public Transport Operator (PTO) when potential threats are detected, enapling swilt mitigation of
cyber threats. To further enhance cyber network resilience, the Cll systems are also protected by a unidirectional gateway (Data Diode) site 1o prevent
unintended data from flowing back to the Cll network. The Data Diode is certified under Common Criteria (CC EAL 4+) and NITES by the Cyber Security
Agency of Singapore (CSA).

Approach to Secure What Matters

Our deep engineering expertise plays a crucial role in achieving

continuous Innovation to address strategic cybersecurity needs and

pressing challenges. We believe that our people Is key 1o Secure What Matters.
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Award Finalist <« Innovation

Most Innovative Solution

ST ENGINEERING

Award Title : Most Innovative Solution

Award Criteria  : Recognises the product or service that demonsirates the innovative use of technology to
deliver the smart solution(s) in the land transport industry.

Organisation : ST Engineering

Project : Retrofitting of Diesel Bus to Full Electric

The Project:

In 2017, ST Engineering embarked on a proof of concept (POC) programme with the Land Transport Authority (LTA), being the first in Singapore to
retrofit an existing MAN AZ22 single deck diesel bus Into an electric bus, In support of LTA's commitment 1o achieve a 100% cleaner energy public bus
fleet by 2040.

A successful POC would maximise bus asset utllisation and demonstrate that retrofitting diesel buses Into electric buses could be a technically and
commercially viable alternative to complete replacement. The retrofitted electric bus should also match a new electric bus in terms of performance.
In addition, the retrofitted electric bus would have to meet operational requirements, with low electricity consumption and make economic sense for
retrofitting on a larger scale, while proving its roaaworthiness for Singapore 's publiC bus service routes.

The Solution:
ST Engineering overcame technical challenges and operational constraints fo ensure the feasibility and optimisation of the design, turning retrofitting
Into reality.

The iInnovative solution deploys opportunity charging as the primary mode of charging, and a Combined Charging System (CCS2) plug-in charger as
the secondary mode of charging. Opportunity charging suits the local operating profile where buses make frequent layovers, allowing optimal range
with sufficient battery capacity while not overloading the bus chassis. In addition, electrical components can be fitted into the spaces previously
occupled by the diesel powertrain, and the smaller battery capacity ensures that passenger capacity does not need to pe sacrificed while
maintaining LTA's stringent side stabillity reguirement.

Despite major modifications, the bus is certfified under UNECE RI100 and has successfully undergone homologation testing in Europe. It is
roadworthy-ready 1o serve public bus service routes In Singapore and Is able to dllow its performance to be monitored.

The Ouicome:

The retrofitted electric bus demonstrated that electricity cost savings could amount to 17 cents per km mileage, with carbon dioxide emissions reduced
oy 0.2kg per km mileage travelled. I1s maintenance cost Is also one third that of a diesel bus. By reusing as many of the original diesel bus components
as possible, retrofitting cost is reduced.

Taking into account ¢he overall capital investment for retrofitting and subsequent operating costs, the POC demonstrated, that the retrofit design is
commertially feasible and scalable. BUs asset owners and public fransport operators now have arealistic benchmark to evaluate the performance,
reliability and savings from retrofitting on a large scale. Finally, besides promoting a sustainable transport ecosystem, this can accelerate rhe,pmce”c:rf
electrification of Dl;lt}HC bus fleets as r::;fher' DUs mcjf:ieils can potentially be reh;@ﬂ%fed into electric buses_. ‘
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Awrard Finalist - Innovation

Most Innovative Solution

TRITECH ENGINEERING & TESTING (SINGAPORE) PTE LTD

Award Title : Most Innovative Solution

Award Criteria : Recognises the product or service that demonstrates the innovative use of technology to
deliver the smart solution(s) in the land transport industry.

Organisation : Tritech Engineering & Testing (Singapore) Pte Lid

Project : Tunnelling and Excavation Monitoring System

In major civil engineering and underground construction projects, huge amount of instrumentation data related to the progress of the excavation & tunneling,
as well as the impact on the environment and tunnel boring machine (TBM), are generated.

The Tunneling and Excavation Monitoring System (TEMS] was developed by Tritech Engineering & Testing (Singapore) Pte Ltd (“Tritech”), which was
incorporated in Singapore in 1999. It is a leading specialist contractor for Geotechnical Instrumentation and Site Investigation. The strength of Tritech lies with
the spirit of relentless pursue of technology advancement and quality and productivity improvement. Over the 20 years, Tritech has gained firm standing and
high recognition by governmental authorities, clients and fellow partners in the industry.

The TEMS allows storage, viewing, management and analysis of the large amount of complex and diversified data collected during construction. These data
are housed in a centralised repository storing instrumentation monitoring data, geological information, TBM operation data and construction activities.

The TEMS is an innovative digitalisation platform with the following features:

- Highly secured internet web-based application,

- GIS-based system allowing data to be presented in context of the surrounding environment,

- Cloud-native and robust cloud computing enabling fast real time response,

- Big data analytics and intelligence algorithms enabling smart analysis,

- Availability on mobile platform allowing closer monitoring and field response,

- User friendly interface with numerous built-in visualisation functions such as soil profiles, instrumentation charts, across-section view, settlement contours,
critical interfaces and customised dashboard.

The TEMS enables the following functions for tunneling and excavation works:

- 24/7 construction performance real time monitoring and data processing,

- 24/7 construction risk rating and safety alert,

- Smart solutions to rate risky instruments and make scenario-based alert of construction risks,

- Enhance efficiency & effectiveness in construction quality and performance control,

- Help verify, improve and optimise design,

- Ensure public safety with Instrument Risk Rating Concept (i.e., risk identification, risk monitoring & risk predication),
- Increase project productivity by reducing manpowser.

Tme TEMS, has been widely used for mdjor land transport construction projects’in Singapore. '
e @ v 8 - e @
o | TEMS 1.0 is-Th’é Winner of the Merit Award in the MOT Minisfer's Innovation Award 2015. TEMS 2.0 is the Winner of the Distinguished Award of the MOT Minister's
" " Innovation Award (MIA) 2020. . 2 3 s ' n
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Award Finallst - Innovation

Young Innovator
DR. LI YUNYUE ELITA

Award Title : Young Innovator

Award Criteria  : Recognises individual(s) who has demonsirated the use of technology to innovate and deliver
smart solution(s) resulting in land transport transformation.

Organisation : National University of Singapore, Civil and Environmental Engineering

Nominee : Dr. Li Yunyue Elita

Dr. Li Yunyue Elita is jointly afflliated with the Department of Earth, Atmospheric, and Planetary Science at Purdue University as a Mary J. Elmore New Frontiers
Associate Professor in Data Science and with the Department of Civil and Environmental Engineering at the National University of Singapore (NUS) as an
adjunct assistant professor. Dr. Li's research group at NUS works on geophysical applications in urban environments for smart cities and their sustainable
developments. By integrating geophysical remote sensing techniques, ambient noise data analysis, and distributed sensor networks, her group focuses their
research efforts on the developments of non-invasive, high resclution, and real-time systems to solve pressing urban challenges in space, water, security, and
sustainability. Dr. Li was the recipient of the J. Clarence Karcher Award from Society of Exploration Geophysicists (SEG) in 2018. She was also awarded the SEG
South & East Asia Honorary Lecturer for 2022.

Dr. Li is nominated for the Young Innovator Award under the Innovation Category for the LTEA 2022 in recognition of her innovative contributions of applying
geophysical methods in solving various geotechnical challenges in the complex as-built environments in Singapore.

Planning Stage
Dr Li and her team developed non-invasive site investigation technologies that harvest urban ambient vibration noise, including traffic noise, construction noise,

and ocean wave energy to resolve the underground geological structure such as layer boundaries and soil-bedrock interfaces. The technologies have been
tested out across the island and have reached remarkable accuracy (+ 10% for both shallow and deep bedrocks) with minimal input energy and a short data
acquisition time.

Construction Stage

Dr. Li and her team designed a highly flexible look-ahead system to provide essential information for unpredicted geological conditions and manmade
structures ahead of the TBM tunnel face. Not only is this system the first completely non-destructive and non-disruptive system that is compatible with any TBM
In any geological environment, it also achieves unprecedented high resolution and long-range detection. This system is currently being tested and [JC1]
[WNC(2] has demonstrated its superior ability in detecting both known and unknown obstructions ahead of the TBM.

Operation Stage

Dr. Li and her team utilised roadside vibration sensors innovatively to monitor the traffic low and pavement health. The vibration-based monitoring technique

provides high temporal resalution traffic flow information in real-time, without raising road users’ privacy concerns. Moreover, whan the monitored data are

. » cdlibrated and benchmarked, they can be readlily used for infrastructure health monitornng and preventive maintenance. This technique has demonstrated

v its parfc:rmﬁce during Singapore's circuit breaker period, When detailed fraffic information was obtained remotely and in real fime. °
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Young Innovator

MR ONG JONG CHUAN

Award Title : Young Innovator

Award Criteria  : Recognises individual(s) who has demonstrated the use of technology to innovate and deliver
smart solution(s) resulting in land transport transformation.

Organisation : ST Engineering

Nominee : Mr Ong Jong Chuan

Inspired by how 21st century innovators can transform an everyday object into a new and essential product, mechanical engineer Ong Jong Chuan wants to
improve quality of life with innovative solutions. He joined the Mobillity Rail business at ST Engineering in 2018 and came up with the concept for a first-of-its-kind
Variable Pitch Platform Screen Door (VP-PSD) solution that addresses the issue of dissimilarity between train types and door pitches on rail platforms to enhance
commuter safety and comfort.

Background and problem
With the rising number of platform accidents, authorities around the world have been looking at Platform Screen Doors (PSDs) as a two-prong solution: to serve
as a physical safety barrier as well as environmental and/or climate control barrier to help prevent loss of air-conditioning in metro stations.

PSDs were first infroduced in 1972. Metro and railway systems then were usually designed and constructed without consideration for PSDs, resulting in multiple
train types operating on the same line. This created an issue for conventional PSDs which have a fixed door pitch that matches to a specific type of train door
and/or car pitches. Operators around the world faced a common problem of not able to implement the PSD system onto train platforms due to differences in
the door pitches for different train types.

The solution
Armed with a deep understanding of the PSD system and its potential, Jong Chuan came up with the concept of transforming the PSD to suit the different door
pitches of each frain types with the Variable Pitch Platform Screen Door (VP-PSD).

The VP-PSD uses a dual-drive mechanism that can dynamically align and adjust the PSD to match with the various train's door pitch. As the VP-PSD is a
free-standing structure, it can be easily incorporated into both greenfield and brownfield projects, without the need to disrupt revenue services.

In addition, with the incorporation of a Safety Integrity Level 3 system, the VP-PSD ensures that risks are mitigated and rail operators will be able to enjoy its safety
and benefits. With the tfrend moving towards Communication-based Train Control signalling systems, transport authorities and operators will be able to convert
conventional signalling to a driverless system which needs to be paired with PSD systems to ensure commuter safety.

In December 2019, the VP-PSD made its official debut to the rail industry at AUSRail Plus, the largest rail industry event in the southern hemisphere hosted by the
Australasian Railway Association. The VP-PSD has seen keen interest from fransport authorities around the world and is projected to have an estimated market
potential of over S$800 million.

1]
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Best Collaboration Pariner
GO-AHEAD SINGAPORE PTE LTD

Award Category : Best Collaboration Partner

Award Criteria  : Recognises the partner(s) who has demonsirated the highest level of commitment to deliver
smart solution(s) that contributes towards land transport.

Organisation . Go-Ahead Singapore Pte Lid

Go-Ahead Singapore (GAS) is a subsidiary of the UK-based Go-Ahead Group, a multi-modal international public transport operator delivering over one
billion annual journeys. Operating on a devolved management structure, we retain our ability to provide quick responses to the changing needs and
conditions of a local market iIndependently. As a local public transport operator, prides itself on collaborating with the LTA to benefit the local tfransport
network.

At GAS, we believe in staying one step ahead to identify opportunities and lead the change. To achieve this, we have built strong relationships with our
suppliers, partners, stakeholders, and LTA, working collaboratively to achieve positive results. Our efforts are focused on collaboration projects that
deliver smart solutions and help to grow a sustainable and inclusive public tfransport industry in the long term.

GAS had trialed Singapore's first fully electric bus between November 2016 and May 2017 to assess the suitability of electric buses for public fransport
in Singapore. The trial was successful with zero breakdowns, and positive feedback were received from bus captains and commuters. 81% of 300

people surveyed had positive impressions of the vehicle performance. Throughout the trial, GAS had involved our internationally recognised experts
from Go-Ahead London to support LTA and share our experiences from infroducing electric buses in London. Go-Ahead London also hosted a visit for
the LTA to visit its award-winning Waterloo electric bus depot.

Leveraging on our experience from a trial of similar technology in the UK, GAS has fitted ultra-thin solar panels on the roof of two buses for o
proof-of-concept trial in Singapore. They are used to charge the batteries on the buses, which would otherwise have to rely on the vehicle's alternator,
thereby reducing the load on the bus engine and consequently, fuel consumption. We were in constant consultation and collaboration with the LTA in
every stage of the project, from the initial concept formulation, technical discussions to the final installation and approval. The relevant departments in
LTA had provided guidance and advice leading to the eventual implementation of the project. Technical roundtable discussions were organised with
the LTA, bus manufacturer, and system installer, which proved pivotal in the successful solar panel installation.

Following a fact-finding visit with representatives of LTA to the UK in early 2020, GAS intfroduced the 'Helping Hand' initiative aimed at enhancing the
commuting experience for people with physical or invisible mobility impairments. As an active participant in the Caring SG Commuters Steering
Committee, GAS is committed to transforming Singapore's public transport system to be more caring, welcoming, and inclusive.

Demonstrating extensive knowledge in a range of areas including sustainability and inclusivity, GAS understands how to implement new technology
and inifiatives effectively. We will sustain collaborative efforts with LTA on projects that drive the transport industry forward and make the service better

for our commuters.
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Award Finalist - Innovation
Best Collaboration Partner

THE INSTITUTION OF ENGINEERS, SINGAPORE

Award Title : Best Collaboration Partner

Award Criteria  : Recognises the partner(s) who has demonsirated the highest level of commitment to deliver
smart solution(s) that contributes towards land transport.

Organisation : The Institution of Engineers, Singapore

As the national society of engineers in Singapore, The Institution of Engineers, Singapore (IES) has made significant coniributions to advance and
promote engineering in supporting the development of Singapore's land transport system.

IES takes the lead in according professional recognition to engineers, engineering technologists and technicians in railway and transportation to raise
engineering standards of these sectors in Singapore. The Singapore's Chartered Engineer programme was extended to railway professionals in 2015
with a Memorandum of Understanding signed by the IES, the LTA, the Singapore Workforce Development Agency, SBS Transit Ltd and SMRT Corporation
Ltd. Since then, the |IES has accredited more than 200 Chartered Engineers in Railway and Transportation as well as more than 100 Chartered

Engineering Technologists and Technicians. It has built a sustainable pool of highly skilled and proficient railway engineering professionals to support the
future growth of Singapore's land transport system.

Another notable achievement by the IES is the setting up of the Railway and Transportation Technical committee (RTTC) in 2016 to support the
development of Singapore’'s land transport community. Since then, in partnership with the LTA, the RTTC has significantly promoted, enhanced and
developed the capability, competency and networks in the Railway and Transportation sector through organising conferences, workshops, seminars,
technical visits and closed-door forums.

The IES has also been working with LTA on the LTA-IES Certification for Technical Specialist (Bus) (CTS) programme since 2018 to benchmark the
competencies of bus technical professionals. IES has also been partnering LTA in the certification of bus professionals in maintenance, with close to 100
certifications given out to date.

The Singapore Rail Standards Initiative was launched at the IES 53rd Annual Dinner in 2019 to enhance support for Singapore's railway development.
Since then, the IES has played a key role in advancing the initiative that is supported by LTA, SMRT, SBS Transit and Enterprise Singapore (ESG). It is
spearheaded by the Technical Committee on Railway Systems (TCRS) set up under the Singapore Standards Council, overseen by ESG. The Technical
Committee (TC) will develop standards for the operation and maintenance of railway systems to enhance the safety, reliability and productivity of
railway systems in Singapore.

Moving beyond railway standards, IES also partnered with LTA and various stakeholders to launch the Transportation Standards Committee (TPSC) at

the World Engineers Summit (WES) 2021. The TPSC seeks to address emerging challenges in the rapidly evolving tfransport sector by providing strategic
leadership to existing Technical Committees (TCs) on Automotive and Railway Systems and an upcoming TC on Intelligent Transport Systems in order to

enhance synergy, interconnectivity, inclusiveness and intelligence in the sector through the development of common natioral and international
sfandards. - ) '
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Award Title : Best Collaboration Pariner

Award Criteria  : Recognises the partner(s) who has demonstrated the highest level of commitment to deliver
smart solution(s) that contributes towards land transport.

Organisation : ST Engineering

ST Engineering has built a distinctive reputdtion for deep engineering expertise over the last 54 years. From its early days, ST Engineering has evolved 1o
become a global technology, defense and engineering group with a diverse portfolio of businesses across the aerospace, smart city, defence and
public security segments. As part of its Smart City portfolio, it offers an extensive suite of Smart Mobility solutions including rail electronics solutions,
Intelligent traffic management systems, fleet management systems for buses and taxis, clean energy fleet solutions, autonomous capabillities, datc

analytics, cybersecurity, and advanced transportation operations centres.

Deeply committed 1o improve connectivity and the commuting experience for public fransport In Singapore, ST Engineering actively and regularly
engages LTA through multiple platforms such as the 26th Intelligent Transport Systems (ITS)World Congress 2019 held in Singapore and the LTA-UITP
Singapore International Transport Congress & Exhibition (SITCE).

With a deep understanding of Singapore's current and future land fransport challenges as well as LTA's needs, ST Engineering proactively pursues
strategic partnerships and projects to share capabilities and provide innovative solutions. On top of participating in several LTA tenders in bus, rail and
road services and successtully completing these projects, ST Engineering also works very closely with LTA 1o develop new proof of concept (PoC)
projects that help to enhance commuting experience in the areas of safety, reliability and efficiency.

ST Engineering also extends Its support to local transport ecosystem partners such as SBS Transit and SMRT Corporation, helping the local public transport
industry to thrive. This include working with these partners to upskill drivers to stay relevant with future autonomous vehicle operations, and working with
overseas original equipment manufacturers to build local competencies.

With LTA's leadership and partnership with the local transport ecosystem, together with ST Engineering’'s deep engineering expertise and strong
collaborative spirit, ST Engineering is confident to build a robust, resilient and people-centric land transport network that enhances the quality of life for
people in Singapore.
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