





Hardening over 100 distribution and transmission poles.
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GPS Antennas
Installed Across Entire Fleet

e Updated with train position, speed,
and heading every 2 seconds




Push notifications

Be the first to know

Track postings at Penn Station

Last-minute track changes

Train held by dispatcher

ETA to your stop

o
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Push notifications

Be the first to know

Track postings at Penn Station

Last-minute track changes

Train held by dispatcher

ETA to your stop
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Crowding Technology

1. Loadweigh - Pressure sensors from cars




Crowding Technology

Three different
technologies

1. Pressure sensors from car

2. Infrared sensors above
doorways

3. Object recognition, machine
learning




Realtime crowding

First in North America

* Realtime data updated every 10
seconds

* Bucketedinto 5 levels
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Historical
crowding
Based on real-time data

* Help customers pick a train that
Is less crowded

9:414

S¢elull Cold Spring Harbor
L[} Penn Station

Depart By Now

10:29 AM - 11:34

3
11:29 AM - 12:34 (65 min)

Penn Station

Off Peak §#

12:29 PM - 1:34 (65 min)

Penn Station

Off Peak §4#4

1:29 PM = 2.34 (65 min)

Penn Station

Platform A

in 28 min

Platform A

in 88 min

Platform A




In-station signage
State of the art

* Crowding
* Down to the second

* |Location




In-station signage
State of the art

* Crowding —
12:43 PM
. PENN STATION
Down to the second L MTA PD 1-888-NYC-SAFE
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Lasers used to burn slipery

- residue off the tracks.
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Laser Train: World-Wide First




Increasing our wheel truing capacity to maintain fleet
safety and reliability...




Mitigating
Bridge
Strikes and

Delays




And Nassau Boulevard Bridge.




North Main and Accabonac Bridges




They help prevent delays from bridge strikes and damage
to our critical infrastructure.




Implementation

Plan

Complete a process workshop to agree how the
bridges will be assessed and a process to how the
relevant actions will be carried out againsteach
category following a strike.

Complete the categorization assessmentfor the top
ten most struck bridges.

Complete the categorization of underlying bridges.

Agree a plan of assessmentfor remaining bridges.

Make sure bridges are easily identifiable so the
appropriate action can be taken to the correct
bridges.



Installing bridge strike sensors and cameras on 6 different
low grade bridge crossings.




Using Technoloy to Overcome Unprecedented Challenges
with COVID-19




Existing HVAC

Continuously recycling
fresh air every five
minutes (12x/hour)




Track
Infrastructure







Installing new track infrastructure to harden our assets,
such as snow switch covers and new switch rods and
insultations.




Performing rail grinding on over 160 miles of revenue
service tracks.




Squats — Rail Head Defects



Sguat Stats




Eddy current

Find defects before failure
Grindable vs rail replacement
Proactive

Save money, safety = reliability




Broken Rails

Preventative efforts
have helped decrease
broken rails affecting 69 in 2019 vs 38 in 2020
service by 45%
from 2019

This has changed how

we operate and makes

the railroad safer and
more reliable




Long Island Rail Road Diesel Regions

Ronkonkoma Branch

Port Jefferson Branch

Oyster Bay Branch
O)‘8ler Bay /’\/~—' Port Jefferson

<~ Huntington

Atiantic
Terminal
Brooklyn




technology

IMPROVED, SMALLER = LIGHTER, UP TO 60 MILES DISTANCES IN
LONGER LASTING FASTER EUROPE
CHARGING (7-10 MINUTES),




1 Feasibility
 Study

43

Develop overall BEMU
network wide operating
scenarios

Conduct a BEMU
vehicle safety
assessment

Perform simulations




Technical Specifications

On-board High Power
Management

Will reguire to design and build a high power management box
ibi-directional DC-DC chopper with inputfoutput filters)

Battery System

Use BT Gen 1.0 battery units (874 V, 37 KWh) — to be confirmed

Charging Yoltage and Power

650 VDC, 1600 kW, from 3™ rail through existing M7 collector shoes

Electric Operation Scenario

Capable of operating in electrified territory with 3™ rail power, and under
battery-only power, with automatic switch over

Operational Compatibility

BEMU can be operated with standard M7 in electrified territory only
Mixed train operation not possible in non-electrified termtory

HVAC

Can be removed, shutdown or minimized performance

Degree of modification work

Will reguire as much effort to retum to oniginal state as it took to modify

Motorized Axles

2 of 4 per car. One propulsion system will be removed in each car

Battery Installation

Under car and/or inside the passenger area

Rescue

BEMU can be rescued by diesel loco (always available during test period)
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1. What innovative method did LIRR utilize to set new bridge spans into
position? Self-Propelled Modular Transporter

2. What is a squat defect?

a. rail head defect caused by metal fatigue

b. a flat wheel caused by low adhesion

c. a track circuit failure caused by idling trains
d. inability for a Battery- Electric train to charge

3. Name 3 techniques to improve track infrastructure reliability
e 1. Track Circuits

. Continuous welded rail

. Switch Replacements

. Hardening/ Protecting Switches

. Track surfacing

. Rail Grinding

. Enhanced testing
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