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Integrated Fleet and Facilities Plan (IFFP) @

Goals of the Presentation

« Provide briefing on heavy rail fleets and facilities by line
« Current state of assets
« Ridership demand
« Future capacity

« IFFP investments

« Highlight implementation of Reliability Centered Maintenance (RCM)
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Integrated Fleet and Facilities Plan (IFFP)

Aligned with MBTA Strategic Vision - Focus40 Planning

*The MBTA plans to
execute the
commitments made
in the FMCB
Strategic Plan
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Green Orange Mattapan
Line Line High Commuter

Capacity Capacity Speed Rail Vision
Study Study Line Study

Heavy Rail ‘

Fleet &

Facilities -
Project
Development
5-Year Capital 20-Year Capital
Investment Plan Investment Plan
IMPLEMENTATION

Bus
Service
Plan

*Fleet & Blue Line
Facilities Resiliency
Plan Planning

Draft



Integrated Fleet and Facilities Plan (IFFP)

Approach for Fleet Inventory and Condition

« Fleet and facilities inventory and condition
assessment activities performed between
January and March 2017

« Consistent with MBTA asset management
plan and strategy (MAP-21)

« Physical assessments utilized the FTA 1-5
condition rating scale

« Report cards were prepared summarizing

key findings for fleets and facilities

ASSET REPORT CARD - RAIL

Property MBTA
Evaluation Year 2017
Delivered 1993-1994 (24yrs)
Est. Retirement 2020-2024 (27yrs)
®
i 82
o Quantity
m~ Last Overhaul 2011
Sy
o Location(s) Cabot
e
o Avg. LTD Mileage | 1,501,682
O
= Asset Type Fuel Type Current Frame Body Ounership
5 Collection
o L Light Rail LDiesel EThird Rail Scarbon Steel _ICarbon Steel EOwned Outright
[X Heavy Rail BElectric Doverhead [Stainless Steel HAStainless ClLease
Clocomotive | ClHybrid LN/ LlAluminu m Staal L Contractor Owned
L Cosch LA Liother: Jaluminum | | gther;
[ Other: Cother: —’F'*“"'Kh“‘
Cab Current [ Engine / Ext. Ext. Pass. Under
Brakes | area | SOUPIeT| Colleet, | Propuision | Body | Ughts | 2" [WVAC nearior | BOOF | Trucks | goiin,
30 | 25 | 331 | 30 33 31 | 30 34 |37 32 27 | 34
« Worn operatar’s panels
= Worn passenger seat insarts
o Pitted and spalled wheels
Failures by Subsystem period: 2016
< - Body
agll A | Brake | o ing | Doors | FE® | pnoine | Fuer | Hvac | S8 | qion - ‘v
S= system | System Lighting & Susp. & Tires
3 Frame
S
o 12 27 - 8 7 9 2 -
(3 Total Failures 95 Total Fleet Mileage 2016 6,245,608 MMBF 65,743

o Anevevehicle procurement for replacement cars is in progress.
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Inventory and Condition — Blue Line

Blue Line Fleet

Age Total | Condition
Fleet .
(Years) Cars Rating
No. 5 12 94

Orient Heights Maintenance Facility

|Facility Age | 63 Years | Hoists | 4 | Lifts | 2 | Pits 24
Shop Maint.
Interior Shell Substruct. | Electrical | Fire Prot. HVAC | Plumbing | Convey. Equip. Bays Site
34 3.5 3.1 3.0 3.6 3.0 3.0 3.2 3.5 3.2

« Significant upgrades performed at time of Blue Line Fleet procurement (2007)

« Facility continues to be well maintained, with relatively minor issues observed
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Heavy Rail Ridership — Blue Line

Ridership by Transit Mode
Average Weekday, October 2016 to September 2017
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Heavy Rail Peak Capacity and Demand — Blue Line

BLUE LINE PASSENGER FLOW & POLICY CAPACITY
8:00-8:30 AM, WEEKDAYS - WINTER 2017
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Blue Line Future Capacity

BLUE LINE CHARACTERISTICS

urrent Conditions
Population 70,831
Jobs 748,382

* Existing operations at 4.5 minute headway

Projected
Commercial f#* 5,825,869
Housing Units 5,497

provides a 10% room for capacity growth T
* Utilizing the existing fleet, an additional 15%
capacity could be added by:
* Expanding trainsets

* Further decreasing headway to 4 minutes

* Resulting in 25% overall growth
*  MassDOT Planning to monitor the pace of corridor development and ridership growth to determine

if additional capacity is warranted, outside the existing scope of the IFFP
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Blue Line Reliability Centered Maintenance (RCM)

« RCM has been implemented on Blue Line since 2014
e Successful RCM program should allow MBTA to avoid a major midlife overhaul
e Blue Line program will be a template for new fleets moving forward

* Approach will be applied to other modes once robust processes are established

What is RCM?...

Draft
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Reliability Centered Maintenance — Philosophy

e Comprehensive data based approach
maintenance structure

e Diagnostics to predict impending failures

e Conditional approach to drive
maintenance behavior

ePlanned time and date based

Preventive Maintenance maintenance

Reactive Maintenance eRun to failure

Draft
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Reliability Centered Maintenance — Benefits

RCM allows us to control the following

« Scheduling

Planning

Costs

Monitor program performance

RCM includes the following
« Monitor overall fleet performance

« Recording & evaluating Failures in
Service

« Develop mitigation programs

Draft
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Blue Line RCM Impacts

Blue Line Average MMBF

80,000 - « RCM implemented 2014
70,000 -

« Data focused approach
60,000 -
50,000 - . T . 0 .

» Reliability increased 68% since

implementation

40,000 -
30,000 - . . .

« Failures in services reduced 40%
20,000 -~

—i— Average MMBF
10,000 - by Calendar Year « Annual, 4, 8, and 10 year
MMBF Goal programs
0

2010 2011 2012 2013 2014 2015 2016 2017
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Blue Line Fleet and Facility Investment Plan

« Delivery of 94 cars 2004 - 2005
« RCM program Ongoing

« Light Overhaul of Blue Line cars 2019 - 2021

Draft
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IFFP Blue Line Investment Impact

Reliability Centered

Maintenance Program Light Overhaul

Ongoing

$54M (Unfunded)

e Increase fleet reliability eFY2019 - FY2021

e Reduce lifecycle costs e Targeted major systems
e Eliminate major fleet overhauls overhaul

e Increase fleet reliability

e Reduce lifecycle maintenance
costs

e Maximize asset lifecycle

Draft for Discussion & Policy Purposes Only
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Inventory and Condition — Orange Line

Orange Line Fleet

Age Total | Condition
Fleet .
(Years) Cars Rating
No. 12 38 120 2.8
Wellington Maintenance Facility

Facility Age | 42 Years | Hoists 2 Lifts - Pits 24

Shop Maint.
Interior Shell Substruct. | Electrical | Fire Prot. HVAC | Plumbing | Convey. Equip. Bays Site
3.0 3.0 3.0 3.0 2.2 2.7 3.0 3.0 2.5 2.0

« Failing roof system is leaking in several locations

« Significant upgrades are currently underway

Overhead cranes and doors are unreliable; heating system prone to frequent failures

Draft
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Heavy Rail Ridership — Orange Line

Thousands of Riders
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Heavy Rail Peak Capacity and Demand — Orange Line

ORANGE LINE PASSENGER FLOW & POLICY CAPACITY
4500 8:00-8:30 AM, WEEKDAYS - WINTER 2017

...................................................................................................................................

The dotted line shows policy
capacity, assuming one train every
4.5 minutes, even distribution of
passengers and even headways.
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Orange Line Future Capacity

Existing operations at 6 minute headway
Currently operating at or above capacity

Delivery of new cars and infrastructure

investments provides the opportunity for:

* 4.5 minute headway
* 10 - 14 trainsets per hour (peak)

*  40% capacity increase

NEW DEVELOPMENTS mm 1/2 mile walkshed
Commercial ff*

© 50K-500
@ 500k-1M
o
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Orange Line Fleet and Facility Investment Plan

« Delivery of Pilot Cars December 2017
« Maintenance facility investment program 2018 - 2021

« Development of RCM program Underway

« Delivery of 152 new cars 2018 - 2021

« Reliability Centered Maintenance Program 2019 - 2032

« Light Overhaul of Orange Line Cars 2030+

Draft
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Orange Line Infrastructure Programs

¥ Wellington Yard Expansion Tracks 33 to 38 L
. Scope: The project will provide additional vehicle storage at

Wellington Yard for the expanded Orange Line fleet. Work includes
upgrades to track, traction power and signals.

Current Status:
4 Construction NTP — December, 2016
Construction Substantial Completion - June, 2018

. Orange Line Test Track at Wellington Yard
Scope: Upgrade the existing Orange Line Test track to support

testing of the Orange Line vehicles.

Current Status:
Construction NTP - June, 2017
Construction Substantial Completion - April, 2018

Wellington Maintenance Facility I
Scope: Expand and modernize the existing maintenance facility.

§ Work includes a new electronics room, carwash, MEP systems,
lighting, doors, windows, and specialty equipment.

Current Status:
Construction NTP - June, 2017
y Construction Substantial Completion - February, 2021

4 Wellington Yard Rebuild
Scope: Full yard rebuild; including track, traction power and signal

upgrades.

Current Status:

Advertisement - December, 2017

Construction NTP - March, 2018

Construction Substantial Completion - March, 2021
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IFFP Orange Line Investment Impact

152 New Cars

$1,010M
(CIP funded, Red/Orange)

eIncrease passenger
capacity

eImprove headways
eIncrease fleet reliability

eImprove customer
experience

Maintenance Facility
Modernization

$257M (CIP funded)

eIncrease fleet reliability
eReduce maintenance
costs

eImprove technical
capabilities

Reliability Centered
Maintenance Program

Scope under review

eIncrease fleet reliability
eReduce lifecycle costs

eEliminate major fleet
overhauls

Light Overhaul

$232M
(Unfunded, Red/Orange)

*FY2030+

eTargeted major systems
overhaul

eIncrease fleet reliability

eReduce lifecycle
maintenance costs

eMaximize asset lifecycle

Draft for Discussion & Policy Purposes Only
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Current Inventory and Condition — Red Line

Red Line Fleet

Age Total | Condition
Fleet .
(Years) Cars Rating
Type # 1 48 70 2.9
Type # 2 30 58 3.3
Type # 3 24 | 82 3.1
Fleet 34 | 210 3.1
Cabot Maintenance Facility
Facility Age | 45 Years | Hoists 4 Lifts 4 Pits 24
Shop Maint.
Interior Shell Substruct. | Electrical | Fire Prot. HVAC | Plumbing | Convey. Equip. Bays Site
3.0 2.5 2.7 2.5 3.5 2.8 2.0 3.0 3.2 2.5 3.0

« QOverhead cranes and doors are unreliable

« The facility heating and electrical systems in poor condition and unreliable

« Significant upgrades are currently underway

Draft
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Heavy Rail Ridership — Red Line

Ridership by Transit Mode
Average Weekday, October 2016 to September 2017
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Heavy Rail Peak Capacity and Demand — Red Line

RED LINE PASSENGER FLOW & POLICY CAPACITY
8:00-8:30 AM, WEEKDAYS - WINTER 2017
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Red Line Future Capacity

Existing operations at 4.5 minute headway
Currently operating at or above capacity
Delivery of new cars and infrastructure
investments provides the opportunity for:
* 3 minute headway
* 13 -20 trainsets per hour (peak)

*  50% capacity increase

RED LINE CHARACTERISTICS
Current Conditions
Population 171,948
Jobs 1,266,053
Projected
Commercial f? 12,676,259
Housing Units 11,929

NEW DEVELOPMENTS  mm 1/2 mile walkshed

Commercial ft* Housing Units
>!

o >50K o >50
O 50K-500K O 51-100
@ 500K-1M @ 101-500

. +IM . +500
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Red Line Fleet and Facility Investment Plan

» Delivery of Pilot cars March 2019
* Maintenance facility investment program 2019 - 2022
 Development of RCM program Underway

« Delivery of 252 new cars 2019 - 2023
« Reliability Centered Maintenance Program 2020 - 2032

« Light Overhaul of Red Line cars 2031+

Draft
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Red Line Infrastructure Investment Programs

- DG &

Red Line Test Track .
Scope: Construct a 2,500’ Test Track to support the
testing of the new Red Line vehicles. Work includes new
track, traction power and a Vehicle Testing Facility.

Current Status:
Construction NTP — December, 2017
Substantial Completion - March, 2019

Cabot Maintenance Facility [
Scope: Modernize the existing maintenance facility. Work
includes a new electronics room, carwash, MEP systems,
lighting, doors, windows, and specialty equipment.

Current Status:

| Advertisement - January, 2018

y Construction NTP - April, 2018
Substantial Completion - December, 2021

S N

Cabot Yard Rebuild I
Scope: Full yard rebuild; including track, traction power
and signal upgrades.

Current Status:

Advertisement - January, 2018
Construction NTP - April, 2018
Substantial Completion - May 2022

SENSOWAY a4
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IFFP Red Line Investment Impact

252 New Cars

$1,010M
(CIP funded, Red/Orange)

eIncrease passenger
capacity

eImprove headways
eIncrease fleet reliability

eImprove customer
experience

Maintenance Facility
Modernization

$242M (CIP funded)

eIncrease fleet reliability
eReduce maintenance
costs

eImprove technical
capabilities

Reliability Centered
Maintenance Program

Scope under review

eIncrease fleet reliability
eReduce lifecycle costs

eEliminate major fleet
overhauls

Light Overhaul

$232M
(Unfunded, Red/Orange)

*FY2031+

eTargeted major systems
overhaul

eIncrease fleet reliability

eReduce lifecycle
maintenance costs

eMaximize asset lifecycle

Draft for Discussion & Policy Purposes Only
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Key Takeaways

« Red and Orange Line fleet and facility assets are in need of significant
investment, which are being addressed by programs currently underway

« Red and Orange Line programs will increase fleet size and help to address
current capacity constraints and Focus40 projections

« Potential future growth on Blue Line based on Focus40 projections. Some
capacity can be added using existing assets

« Blue Line RCM program has resulted in improved fleet reliability and will be
used as a model for future vehicle programs

« Critical maintenance system updates at Wellington and Cabot will improve
maintenance efficiency and capacity to support new fleets

Draft
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Upcoming Presentations (Update)

Bus - December 4th
Commuter Rail, Ferry, and Paratransit - December 11th

Light Rail (Green Line and Mattapan) - December 18th

Draft
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