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| Background

v' 3rd Largest Transit System in North America

v' Daily Trips (Average Business Day)
» Revenue Passengers:
(Fares Collected)

v' Passenger Trips (2021):
» Buses:
» Subway Trains:
» Streetcars:
» Scarborough RT Trains:

v" Total Number of Employees

610,954

197,842,140
111,979,186
68,648,664
15,726,092
1,448,198

15,251

>

>
>
>

Y

v" Vehicles Group

Bus:

Streetcars:

Subways:
Non-Revenue Vehicles:

2,071
204
876
74 (Rail)

1,111(Surface)

Maintenance Facilities:

Kilometers of Routes / Lines
» Bus:
» Streetcar:
» Subway:
= Yonge-University:
= Bloor-Danforth:
= Sheppard:
= Scarborough RT:

16 (Total)

6,486.9
350.6

38.4
26.2
5.5
6.4

o == Y =)
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| Background
Governance

Regulatory need for change
oOntario Reqg. 5688/17 under the Infrastructure for Jobs and Prosperity Act, 2015, S.0. 2015,
c. 15, requiring TTC to comply with new regulations in asset management planning and
practices by 2025.

Push toward modernization and governance, a TTC corporate objective
oln efforts to innovate for the long-term, and, as a result of a 2021 TTC asset management
maturity assessment, Operations & Infrastructure (O&l) previously Infrastructure &

Engineering (I&E) began its transition to a new Linear Asset Management system.
oThis transition entails adoption of a new modern asset management framework and processes in an effort to
comply with regulations.
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| Background
Asset Management Guiding Principles

“The coordinated activity of an organization to realize value from its assets” Source: ISO 55000

Purpose To generate outstanding value for our customers

RO'E To be the leader in transit for Canada

Vision To ensure sustainability of TTC services through effective stewardship of assets and the management
of risks while optimizing asset value and assurances of evidence-based decision-making

To use data-driven optimized value based decisions to improve safety, reliability and capacity of our
assets to deliver exceptional service for our customers and stronger partnerships with all stakeholders.

Strategy

Integration of asset management plans with budgets and long term financial plans.

Coordinate asset management planning for interrelated infrastructure assets with separate ownership
structures by pursuing collaborative opportunities with related organizations and jointly-owned
municipal bodies, wherever viable and beneficial.

Holistic & Safety & Value Based Customer Sustainability
Integrated Reliability Decision- Focus
Making
Move more
customers safely
& reliably

Comply with
Regulation 588/17

Transform for financial
sustainability
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| Background

Asset Management Maturity

(I&E, Vehicles, ITS)

Final average OVERALL score of 2.5

2 means: ad-hoc process, developing, not
documented

* 3 means: competent, generally used and
documented

* Overall, TTC has some competent areas and some
developing areas

Lowest scores: Strategy, Decision-Making
Highest score: Delivery

This is a typical score for organizations
just starting asset management
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Background

Partnerships across the TTC

Enterprise Level
P 111

* Provide an integrated and consistent approach to asset management planning and —_—
budgeting throughout the organization working with various business units

* Development of policies, framework, standards, guidelines, tools, and oversight.

* Definition of service profiles, levels of services, and corporate reporting

* Corporate risk and performance management

* Budgeting and Capital planning to establish capital investment plan and 10-year capital
budget (corporate level)

Operational Level

Asset Management:

Capital project delivery:
» Delivery of capital projects to procure,
build, or SOGR of assets

Asset risk management and performance
monitoring

Conducting regular conditional assessments
Asset lifecycle management — maintenance
and asset State of Good Repair (SOGR)
strategies and planning

Operational level capital planning

Maintenance Function:
*  Work program — Corrective, preventative,
proactive, predictive maintenance

Technology Enablement

Implementation of a standard enterprise asset management information system throughout —
the TTC (i.e., Maximo) and decommission legacy systems (i.e., IFS, MOWIS, Excel spreadsheets)

Migrate asset master data into the Maximo asset management system and enable

Geographical Information System (GIS) mapping for Linear Assets.

Enable asset maintenance planning and work management processes for each asset class

Implementation of asset accounting and asset cost controlling within TTC's enterprise financial

system (i.e., SAP)

Implementation of reporting and asset management dashboards
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| MAXIMO Implementation

2022-Q1 @

Track Maintenance Division the
first group within TTC to receive
IBM-led LAM training, 120+ users
trained

A

2022 - May ®

Scope of work adjustments

» Series of IBM workshops have been held
with Track group to further refine MAXIMO-
LAM to cater to Track needs

« Enhancements rollout plan end of April,
2022

+ EAM Consultant on-boarded

* Request for
technological

MAXIMO improvements to be issued

2023 - July ®

Proposal (RFP) for
advancements and

A

OO Qe Qe O—

. V¥ 2022 - February V¥V 2023 - February
2021 - Q3 + Decommissioned legacy track defect
application

» 15,000 open track defects migrated to
MAXIMO
* Legacy application made read-only

@ . Training was completed across the

Track Groups for MAXIMO LAM (mid-

* IBM awarded the contract to
implement MAXIMO LAM

« SMEs assigned, data validation
completed

February), refresher training continues

» Refresher training courses have been
made available so that Track
employees can gain comfort and
familiarity

* |ITS completed workshops with
Plant Maintenance, Streetcar
Infrastructure and S/E/C

» |ITS documented gap analysis of
asset management deficiencies
found

® * Finalizing with senior

management on roadmap on
next steps
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MAXIMO Implementation
LAM Training

Phase 1
Identification of AM Phase 2 Phase 3

. In-person Training .
Champion (Golden Apples -
P ( PP : ) With User Guides e-Maximo LAM Modules

m = a- SMT endorsement for EAM
- Maximo LAM importance

Champion Lead
(Patrollers)

FACE TO FACE
LEARNING eLEARNING
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On-going AM 2023 Initiatives

« Continuous MAXIMO-LAM in-house training for Track Maintenance
* Review of Asset Maturity Roadmap with EAM Consultants

« Assessing requirements for resources in AM

 MAXIMO technological advancements

« Change management

11
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| RACI: MAXIMO
Maintenance Planning

« An attempt to standardize our business across our division and across the
TTC to simplify our MAXIMO security profiles

« Challenge - different people have done things differently and a common
approach to PMs, service requests and defect response is needed

Preventative Maintenance Concept:

e Supervisor

| Preventative
Maintenance

¢ : :
e Engineering
e Manager W

ﬁ

e Foreperson
e Supervisor

.

-
e Planner l

— Scheduling

el COmMplete Work

e Foreperson
e Crews

.

( :
e Supervisor
e Manager W

(S |0 \\/ork

ﬁ

patterns

e Review KPI
e Analyze

.
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| Data Sharing

»=a * Upcoming decision points on next steps across enterprise
Find Assel & | v v 00 § on ultimate GIS solution but G Tech currently approved
and functional in Overhead Engineering

O E Assets (LAM) Vanessa Chau

Find Navigation Ttem

Go To Applications = .
EEHOGCE N

Available Queries

552 80 S5 B0 | * Needs of an enterprise GIS solution:
) [ menon * Interface with various utility companies

[+ [v]Basemap

Ef0 * Seamless integration of GIS solution with MAXIMO
LAM (proposed in-house integration)

20 - Active Subway Structure Asse...

v

15 - Active Subway Track Assets \7-" ﬁ H:[llw :';:' o < i,q
° New Asset i
Future expansion possibilities:

e Coordinate Data sharing with other Agencies.

* Further integration with real time info gathering.

g Change Status
Swap Assets

More Actions

A v AEIE, :
Enter Meter Readings i regff Icg}éggﬁéﬁéﬁ%}\;;iﬁ:‘ Tt 7 . . ) =
; . o e s bl L B * Integration with LiDAR and asset condition scans
roge MeerRestinghitoy RS TR L ) e
g S R 2 “? ; : ] . .
e————— ST S * Ensure change management and training features

implemented
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\ Technology Enablement

 Plant Maintenance and Streetcar Infrastructure have access to
tablets to review/update/close work orders in real time while on

site
« Track & Structures — deployment of tablets to improve real time
Tablets Automation accessibility of work orders through in-house support
Processes * Vendor to provide Signal / Electrical / Communication with

Maximo Mobile support
* |Improvements required by all departments —
Systems o Complete asset upload into MAXIMO
Integration o Automation of work orders for scheduled maintenance
o Integration of MAXIMO and GIS
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\ Enterprise Governance & Execution

v Support of Atkins as EAM Consultants to meet July 2025 O Reg
v" Introduction of Enterprise Asset Management Department led by Sam Sidawi

Q1 Q2 Q3 Q4 Q2 Q3 Q4 Q2 Q3 Q4
(Jan-Mar) (Apr-Jun) (Jul-Sep) (Oct-Dec)

’ Motification of award

. Commencement

Discovery Phase

+ Strategic
Engagement

* Planning & Project

Set Up
* As-Is Review

Design Phase

* To-Be State Options Analysis
* Reqguirements Definition

= To-Be State Detailed Design
=  AMIP Planning

Implementation Phase 1

= Implementation Planning
= All 0. Reg. 588M17 requirements up to July 1, ’ July 1,2024

2024, to achieve current LoS

Implementation Phase 2
- AllO. Reg. 588/17 requirements up to July 1, 2025, & July 1, 2025
to achieve proposed LoS
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01

* Asset Naming Standards

02
>.

Policy &
Governance

e TTC- Draft AM Policy

Statement

* Enterprise-wide Asset

Hierarchy

People &
Leadership

EAM Program Lead
Executive
Sponsorships

* EAM Steering Team
* AM Network

Champions (150+)

Asset Management Maturity Assessment

. Contribution to Asset
04 Plan & Decision- 05 management
Making o )
e Training & Innovation
) * Knowledge Transfer &
Collaboration

) * Target Levels of Service

Decision-

* Value-Based Decision- making
Data & . Making .
Information « Budgets & LTFP AM Maturity

* Asset Investment
* EAM Roadmap Prioritization GrOWth
* MAXIMO/GIS + Asset Lifecycle
Roadmap Management 2.5
* Asset Registry
* Asset Management
Strategies

Reaching the next level of maturity will require establishment of the Enterprise

17
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| Training — Global Institute of Asset Management
Training — AM Network Champions

AM Training Curriculum — Benefits

* Provides Asset Management Champions within the
TTC with more extensive knowledge and
understanding of Asset Management

* Primes the team with tools required to develop
Asset Management Plans

IAM Training Course Hierarchy

Round 1 — November 2021 — AM Steering Team —
Foundations Training

Round 2 - March 2022 — AM Network Leads — Global
|AM Certificate Training
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| RACI: MAXIMO

Maintenance Planning

Role

General function

Quality Assurance/Quality Control
Inspector

Maintenance/Preventative
Maintenance (PM) Crew

Foreperson

Supervisor
Managers

Labor Planner (Credentials)
Work Planner (Scheduler)

Engineering/Technologist

Data Custodian/Owner - EAM

Inspects and creates defects

Completes Preventative/ Corrective/ Emergency Maintenance

Oversees and coordinates on site work/ Completes work order/ Creates work
order from defect

Oversees and coordinates work/ Closes work order
Oversees department/ Reviews data for improvements

Schedules courses/ Updates credentials/ Maintains a labor schedule
Coordinates track access and schedules work

Manages PM module/ Data analyzing/ Material management and standards

Data Management

19 | November 22, 2023



AM Guiding Principles

Toronto Transit Commission Agency

Strategic Asset Management Policy _WL—?

(Guiding Principles)

Fiagy. 52017 soemnt Rmnagameny PATVUnG Ko AT e IMESiuOrun (11 * Regulalion”], ha Tonsnts Tt
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Sustainability and nesilence

Salaty and relish|liy
“ e sianaga our w1 schime

“The coordinated activity of an organization to realize value from its assets” Source: ISO 55000

Purpose To generate outstanding value for our customers

To be the leader in transit for Canada

Role

To ensure sustainability of TTC services through effective stewardship of assets and the management

Vision
of risks while optimizing asset value and assurances of evidence-based decision-making

To use data-driven optimized value based decisions to improve safety, reliability and capacity of our
assets to deliver exceptional service for our customers and stronger partnerships with all stakeholders.

Strategy

Integration of asset management plans with budgets and long term financial plans.

Coordinate asset management planning for interrelated infrastructure assets with separate ownership
structures by pursuing collaborative opportunities with related organizations and jointly-owned
municipal bodies, wherever viable and beneficial.

Customer
Focus

Value Based
Decision-
Making

Holistic & Safety &

Reliability

Sustainability

Integrated

O. Reg. 588/17: ASSET MANAGEMENT PLANNING FOR MUNICIPAL
INFRASTRUCTURE

City’s Policy and TTC’s guiding principles to facilitate development of our
Infrastructure Asset Management Plan
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| Risks

Title Type Owner Csl::;zgt Risk and Impact if not Mitigated Mitigation Plan & Result/Impact Mitigaatt: by CM
Obtaining change management consultant at
Delayed adoption of MAXIMO-LAM | Enterprise level for support in I&E and 174122
Managing |Performance, | Head, program Vehicles Groups* Consultant
Change Cost T&S Various levels of support from field Improved communication, support and buy-in| onboard
employees
*Change management is a continuous process
. . Continuous training provisions, learnin
. Various levels of comfort adopting gp " 9
Adoption in | Performance, | Head, modules, computer-based training,
new processes and a new system, . : . May, 2022
Track Cost T&S : leveraging senior SMEs for driving local level
can cause delay in rollout . )
change, thinking at an enterprise level

Current Status:® Low © Medium @ High

Capacity to Mitigate (CM): ® Capabilities meet requirements

established

Improvement in capabilities is required @ Capabilities don't exist or are not yet
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