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Delivered via Email

City of Ottawa
110 Laurier Avenue West
Ottawa, ON K1P 1J1

Rideau Transit Group
805 Belfast Road
Ottawa, ON K1G 0Z4

25 April 2020

Our Reference:

RTG-OTT-00-0-LET-0938

City Reference:

OTT-RTG-LET-0543

Project Agreement Reference:

N/A

Attention: Michael Morgan

Director, Rail Construction Program

Subject: RTG Revised Plan

Ottawa LRT Project — Project Agreement, dated February 12, 2013
(“Project Agreement”)’, between the City of Ottawa (the “City”) and Rideau
Transit Group Partnership (“RTG”)

OTT-RTG-LET-0543 (“City April 7 Letter”)

OTT-RTG-RLET-0545 (“City April 20 Letter”)

RTG-OTT-00-0-LET-0925 (“RTG March 31 Letter”)

RTG Plan dated March 31 (the “Original Plan”)

Dear Mr. Morgan:

Please find attached RTG’s updated plan (the “Plan”) addressing the comments to the Original
Plan contained in the City April 7 Letter. In RTG’s view, the Original Plan was robust and
responsive to the requests of the City in the City letters with reference numbers OTT-RTG-LET-
0307 and OTT-RTG-LET-0308. Nonetheless, we have further refined and updated the Original
Plan to address the new and additional requests contained in the City April 7 Letter. The Plan
contains further significant input from major subcontractors and suppliers and we believe that it

T All capitalized terms in this letter not defined herein have the meanings ascribed to them in the Project Agreement
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reflects a comprehensive and holistic approach to achieving the objectives of the City, which
we share. We look forward to an open, collaborative dialogue with the City regarding the
implementation of the Plan.

We share the City’s goal of ensuring that Ottawa commuters have reliable and consistent
service. We refer you to the master schedule included in the Plan, which reflects our good faith
estimates of when each individual item within the Plan will be addressed. The system is complex
and as such requires a specific approach (including scheduling) to individual items contained
in the Plan. We have provided timeline rationales and mitigation strategies for each item in the
Plan, and we believe that the Plan collectively demonstrates how increased reliability will be
achieved.

RTG was surprised and disappointed by the negative tone in the City April 20 Letter. We
strongly reject the accusation in the letter that the Original Plan was deeply flawed and lacked
a sense of urgency. Those statements directly contradict statements made by the City itself in
the City April 7 Letter, including that the City appreciated RTG’s significant efforts in preparing
the Original Plan and commended RTG for the considerable detail contained in that the Original
Plan. RTG’s ability to meet the timing expectations for the Plan imposed by the City while at the
same time dealing with the impacts of COVID-19 clearly demonstrates our sense of urgency
and our commitment to the Project.

The City April 20 Letter also stated that the System and the service must be “reliable” by no
later than August 4, 2020. The letter does not state what the City means by “reliable”. Further,
no such date was included in the City letters requesting the Original Plan nor in the City April 7
Letter. Imposing this date days before the submission date of the Plan is not fair or reasonable.
We acknowledge and appreciate the importance of increased performance reliability. RTG is
fully committed to implementing the Plan and achieving increasing system-wide reliability based
on the timelines included in the Plan. We are working as fast as possible, and doing so in light
of the very challenging circumstances presented by COVID-19.

As detailed in the RTG March 31 Letter and acknowledged by the City in the City April 7 Letter,
COVID-19 is and will have a significant impact on the Project and the implementation of the
Plan. Unfortunately, given the uncertainty over the duration of social distancing and other
measures imposed by governments and the corresponding uncertainty over subcontractor and
expert availability, material and parts supply chains, human resourcing and staffing, among
other impacts, we do not know exactly how COVID-19 will affect the implementation of the Plan.

However, it is clear that COVID-19 is and will continue to have significant impacts on the Project
that both RTG and the City will need to address, and those impacts extend well beyond just
health and safety matters. RTG is committed to keeping the City informed on a going forward
basis of impacts of COVID-19 on the Project and on the implementation of the Plan. We also
acknowledge our obligation to continue to take commercially reasonable steps to mitigate the
potential adverse effects of the impact of COVID-19 on the implementation of the Plan and
reaffirm our commitment to do so.
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Please note that our Plan’s schedule is based on full-service hours and does not reflect any
reduced train service hours or enhanced access to the system. In light of the City’s recent offer,
RTG wishes to highlight its interest in continuing discussions with the City to explore ways to
advance and accelerate some of the items in the Plan by having targeted enhanced access to
the system without train service.

RTG has previously stated our position in respect of the City’s renewed allegations in the City
April 20 Letter regarding the delay in achieving Substantial Completion and Revenue Service
and that RTG is in Default, and we simply reiterate here that we dispute those allegations and
that good faith Disputes are underway.

We look forward to working cooperatively with the City to both implement the Plan and to
address any actual or potential impacts of COVID-19 on the implementation of the Plan.

Regards,

Peter Lauch, P. Eng.
CEO
Rideau Transit Group General Partnership

cc.. City: Gary Craig, Lorne Gray, Troy Charter, and Richard Holder
RTG: Maxime Olivier
OLRT-C: Matthew Slade
RTM: James Messel

Attachments:

Letter Response - Technical (24Apr2020)

Confederation Line Major Issue Plan 20200424

RTG Plan 31March2020 R1 24Apr20

20200424-OLRT-REMEDY_RECTIFICATION DRAFT MASTER SCHEDULE Mar.31-2020_Rev .4
IMIRS Performance Report by Deloitte - RTM Response - Apr22
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Comments to Technical Issues raised in City Letter OTT-RTG-LET-0543

RTG has carefully reflected on the comments raised in the City letters of 07 & 20 April 2020.
We have updated the Remedial Plan where appropriate.

We have updated the Master Schedule (further explanation below) and provided a “Major Issue Plan” which will be
updated regularly. RTG is committed to keeping the City informed on a going forward basis of impacts of COVID-19 on
the Project and on the implementation of the Plan.

Furthermore, we have also addressed the Deloitte Report point by point and presented same in our response.

Schedule

As identified in the first submission of the plan, a revised master schedule has been provided. Moreover, RTG has
appointed a dedicated Project Manager to execute the Remedial Plan and a key responsibility will require regular
updates of the master schedule and progress reports to the City.

The City had noted that some of the tasks identified in the 31 March schedule extended into 2022. This is still the case,
however, the schedule has segrated issues by priority and RTG considers issues with longer timelines not to be safety or
service critical, nor do they directly impact restoration of service affecting failures. An example is bogie greasing retro-fit
to improve the grease access points to the bogies that will reduce maintenance times.

RTG has assigned priorities to the tasks, with “1” being essential to improve reliability and service. The roll up of Priority
1 items effectively provides the target for overall improved reliability. Priority “2” activities, while important, can be
done in parallel with the other tasks but they do not directly affect the reliability improvements the Plan contemplates.
RTG strongly believes it is necessary to categorize these priorities in order to expeditoiusly action these rectifications.

The full impacts of Covid-19 are still not fully understood yet, and the schedule needs to be considered as a living
document that will be updated once the longer term effects of the crisis are understood. For example, Alstom has been
working on a door isolation fix. They’ve printed 3D models to check viability and interferences, however the parts
manufacturer is in Italy, and shut down temporarily. Once reopened, we will have a better understanding of lead times
for parts supply and will update the schedule accordingly. There are many more similar examples and RTG is doing
everything within its control to manage the crisis and mitigate the impact on the schedule and plan.

As part of managing and reporting to the City the impacts of COVID-19, RTG will regularly update the “Major Issue Plan”
provided here. This truncated plan lists the Top 7 items RTG feels will directly impact “reliability”. The Major Issue Plan
provides the following for each of the issues:

e Problem

e Cause

e Short term countermeasure(s)

e Solution identified

e Preparation required before implementation
e Unit of progress

e Resources required for implementation
e Rate of progress

e |mplementation start date

¢ Achieved to date

e Enddate

RIDEAU TRANSIT 500505 GENERAL PARTNERSHIP H 305 Beifast Road » Ottawa, ON » K15 024
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e Risk of not achieving target
e Risk level identified now

e Risk reduction measure

e Risk after reduction measure

RTG will work with key suppliers, Alstom in particular, to mitigate the impacts of COVID-19. Alstom has reopened their
bogie facility in Sorel-Tracy, has partially reopened the CVS assembly and repair plant in Boucherville, and has ramped
up assembly work again in Brampton, all in an effort to get elements of the supply chain moving again, but in
consideration of the limiting parameters wrought by the crisis. It is not reasonable to assume or speculate when things

I”

will be “normal” and RTG will continue to monitor the situation and advise the City as things change/improve.

Resources

The issue of resources is addressed in the Plan. As noted above, RTG has appointed a dedicated PM for the execution of
the Plan. RTG is drawing on the expertise of the parent companies, and continues to work with JBA remotely and whose
presence at the MSF will be reinstated once the crisis permits.

In the Plan, Alstom has provided additional information on the structural changes put in place to improve efficiencies.
Also provided in the Plan are details of staff distribution, as well shift pattern summaries for the technical maintenance
and warranty staff. Alstom firmly believe their staffing level increases and improved structure is adequate for the
challenges on hand. RTG and Alstom will be happy to provide additional information in a workshop environment with
the City to discuss in detail, the resource distribution, core competencies and the day to day planning that is in place.

Despite COVID-19, RTM has recently been adding to their staff with the hire of a new Quality Assurance Specialist, FMTs,
and is in the final stages of hiring a Technical Services Manager. Experienced rail industry expertise continues to be
provided by the partners, and will be reinforced with the return of JBA to the MSF.

The following are summary responses to the City letter April 07 2020 with more specific details in the revised Plan
submission:

Schedule A {07 April 2020 Letter)

1. Inductors

Please refer to the Plan, the Major Issue Plan and Master Schedule. RTG believes the Inductor issue is under control,
with Alstom having rectified a manufacturing quality issue. The revised manufacturing process is underway with
gualification tests prior to embarking on full scale manufacturing.

Line Inductor Failure Analysis Report Doc # DEDOGOO Rev A shall be issued to the City as will Failure analysis report LINE
INDUCTOR DTR0000377985 Doc # AYD0000561716.

2. OCS - Parafil Failures
Please refer to the Major Issue Plan and the revised Remedial Plan for details. The Major Issue Plan provides details of
the issue, the resources required and the estimated rate of progress.

3. OCS - Rigid Rail
Please refer to the Major Issue Plan and the revised Remedial Plan for details. The Major Issue Plan provides details of
the issue, the resources required and the estimated rate of progress.

4. Abnormal Pantograph Wear
Please refer to the Major Issue Plan and the revised Remedial Plan for details. The Major Issue Plan provides details of
the issue, the resources required and the estimated rate of progress.

RIDEAU TRANSIT 500505 GENERAL PARTNERSHIP pd 305 Beifast Road » Ottawa, ON » K15 024
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Abnormal wear will be mitigated by correct OCS Stagger at certain locations. To determine the locations RTG will carry
out a detailed review of OCS & compare current OCS vs design registration.

In addition, a fleet wide inspection of carbon strips will be carried out (as a supplement to the regular inspections). RTG
will re-evaluate the pass/fail criteria of the strips based on similar LRV operations.

5. Line Contactor, HSCB, TCMS Logic, Inductors, CVS
Please refer to the Major Issue Plan and the revised Remedial Plan for details. The Major Issue Plan provides details of
the issue, the resources required and the estimated rate of progress.

In addition to the software changes underway, Alstom has committed to details of a CVS fix by mid May 2020. The CVS
fix has an effect on the upstream and downstream systems and a more robust CVS will mitigate several issues.

RTG will provide an interim report for the CVS failure and convene a meeting with RTG, Alstom experts, and the City to
review. (Note: a CVS report/presentation was provided to the City in March — the only addition to the presentation
would be the C-16 software addition)

Additionally. Alstom provided some CVS, EBCC/EBCU brake failure and Line Contactor updates in a report provided to
RTG and the City 24 April 2020.

6. Switch Heaters
Please refer to the Major Issue Plan and the revised Remedial Plan for details. The Major Issue Plan provides details of
the issue, the resources required and the estimated rate of progress.

Any modifications to the switch heaters will be documented and RTG will provide an opportunity for City to review. RTG
will review changes with the City, as well as solicit advise from the City in this regard.

7. HVAC
Please refer to the Major Issue Plan and the revised Remedial Plan for details. Alstom is currently testing several
modifications, and will share with the City the details of the enhancements once the tests are completed.

8. Vehicle Braking

JBA continues to provide expert support to RTG for the braking issue. Please refer to the Major Issue Plan for details. A
draft report (JBAUSA/RTM/023-04-04) has been prepared by JBA which RTG will share with the City, after which a
meeting will be convened to review (with Alstom).

9. Vehicle Doors

Please refer to the Major Issue Plan and the revised Remedial Plan for details. As noted above, Alstom has been working
on a door isolation fix. They’ve printed 3D models to check viability and interferences for a more efficient door
“isolation” fix. This in addition to the H-Bridge software which is expected to be SIL-2 certified in May.

10. IMIRS
Please refer to remedial Plan and the point by point response the Deloitte report. RTG would be pleased to review the
comments and the Plan with the City.

11. GIDS

A software and configuration update for GIDS to prevent spurious detection of snow and small objects and to improve
low temperature performance will start to be implemented 02 May. Please refer to the Major Issue Plan and the revised
Remedial Plan for details.

12. VOBC
Testing of Thales version 6.01 software is schedule for the weekend of May 2nd 2020.
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13. Vehicle Sanding
Please refer to the Major Issue Plan and the revised Remedial Plan for details.

Newest TCMS software change includes sanding on the middle motor bogie. The implementation of the s/w is
underway.

14. Vehicle Compressor
Please refer to the revised Remedial Plan for comments.

15. Vehicle Bogie

The bogie modification described in the remedial plan is not a mission critical issue, but rather a modification to improve
accessibility and accelerate maintenance activity. Some details were provided in the Remedial Plan and additional
details can be provided via workshop with Alstom experts.

Note that FMI ST6-FMI-007 Upgrade of Bearing boxes and Axle from V4 to V5 on axle beam was issued on 19 April.

16. Vehicle Driver Cab Door
Please refer to the revised Remedial Plan for details.

17. Spare Parts
Please refer to the revised Remedial Plan for details.

18. Staffing Levels
Please refer to the revised Remedial Plan for details.

19. Signal Systems

We believe this is addressed via the imminent CBTC upgrade. Further discussion with the City is required as RTG is
confident that there are appropriate resources in place to support the deployment of present and future revisions and
changes to the software.

20. Vehicle CCTV
Alstom has indicated that the Version 7 software, due in May, should fix all outstanidng issues. The RFI response has
already been sent to the City and RTG awaits a response.

21. Vehicle PAPIS

As the City noted, the mitigation and timeline appears to be appropriate and feasible. After implementation, the
functionality of the System will be monitored to validate that the mitigation was successful. A formal validation process
and timeline will be provided.

22. Next Train Announcements

As the City noted, the mitigation and timeline appears to be appropriate and feasible. After implementation, the
functionality of the System will be monitored to validate that the mitigation was successful. A formal validation process
and timeline will be provided.

23. Passenger Counting
To confirm the proposed mitigation is appropriate, RTG will provide design information that further clarifies the
indicated software deficiency related to the on-board APC passenger counting data issues.

After implementation, the functionality of the system will be monitored to validate the mitigation was successful. A
formal validation process and timeline will be provided.

24. Light Maintenance Power
Design is in progress. RTG appreciates the City’'s comments and as design progresses, will update the City. While the
current solution is effective, it is temporary and every effort will be made to expedite the final solution.

RIDEAU TRANSIT 500505 GENERAL PARTNERSHIP 4 305 Beifast Road » Ottawa, ON » K15 024
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25. Yard Operations

The issue is addressed in the remedial plan, however RTG recognizes that additional details are to be provided to the
City. Until UTO is in place, the additional training is key and RTG is committed to ensuring understanding and
competency is elevated.

Alstom wrote to RTM and OLRTC about the plan to reduce the frequency of resetting trains and it is under review. The
plan for UTO is not yet developed as we are months away from starting to test. Once ready, Thales has daytime testing
opportunities as that is when the yard is empty.

26. Track Noise and Vibration
Please refer to the Remedial Plan (and Master Schedule).

27. Track Neutral Temperature

RTG advised in the Remedial Plan that an action plan for the Neutral Temperature work will be prepared for May 2020.
The memo provided by the Trackwork Engineer of Record clearly details the basis for managing the thermal forces in the
Confederation Line track and RTG will follow these recommendations in determining if, and when, stress relief cuts need
to be made or plugs need to be installed.

RTG maintains the Confederation Line track to Class 5 standards, including walking/hi-rail inspections, and will review
extreme weather procedures for areas of improvement.

28. Winter Operations
Please refer to the Remedial Plan.

29. Station Cleanliness

RTG recognizes these issues as noted in the Remedial Plan. RTG has a resource loaded station custodial maintenance
plan and, as detailed in the Remedial Plan, recognizes that certain elements of station cleanliness conditions are not
desirable. RTG has pushed its custodial maintenance subcontractor to deliver on their commitments, including
addressing vandalism in pubic washrooms with dedicated resources that do not draw from those tasked with achieving
the daily and weekly Standards. RTG has implemented increased monitoring of station cleaning performance and quality
and will continue to do so until Standards are met.

30. Tunnel Leaks
This was addressed in the Remedial Plan. RTG (OLRTC) will commence repairs during the upcoming shutdowns assuming
material and resource availability is not hindered by COVID-19.

31. Stations - Snow falling on passenger areas

This was addressed in the Remedial Plan. The City has stated that the scope of this item needs to include all stations
locations {as this problem is not limited to Hurdman), sign bands, platform glazing, and other locations as previously
documented by OCT. RTM will engage the City in discussion on the proposed mitigations.

32. Station Heat Trace
This was addressed in the Remedial Plan. With or without heat trace, RTM is aware of the PA obligations and has not
failed in addressing them concerning trace amounts of snow.
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Confederation Line Major Issue Plan 20200424

igh numbers of wheel flats aceurring after EB's. {Malfunction of emergency braking in fow: = {Tire turning: Improved weather Resolve problem with HPU losing hydraulic' |Brake supplier (Wabtec) testing and |1 LRV hydraulic brake system Wabtec field staff 5 LRVs per month Week 30 at latest to Risk of solution’ not being ready in time. Float | Medium Rework trailer cars  [Low
Flats cause noise and discomfort to public. temperature conditions festimated 1010 - pressure intermittently after EB application. [formulating solution.:Relevant reworked to preventissue =5 complete fleet by November " of HPU's and transportation time may reduce ‘ iﬁrst asthere is less
15°C) Improve monitoring of brake pressureto material may need to'be procured, 7 |HPU's and diagniostic ipgrade. {in parallel with line below} rate: irisk of overbraking in
identify any future loss of pressure. EB will: |set up float of HPU and change out as |HPU changeout and hleeding of \ motor cars because
then always havethe correct pressure reqiired; systent of single disk peraxie
|
|

trailer cars iconditions. ' Wheels are thusifess likely to current and futiire operational {May) Hardware changes might cause longer limproved wheel

slide requirements leadtime. ituming thraoughput

Very fow adhesion seen at a number of Use of winter mode to reduce brake rate; Improve adhesion in winter conditions 50 Needs input from consultants to Not granular. Reportto be SNC & NRCSME May 2020 first surveys by It may not be possible or practical to improve iMedium iEB's less fikely to Low
Hocations on'the guideway incertain raduces system petformance that service and'emergency brakingdoes survey low adhesion areas first: Then jwritten: countermeasuresiobe consultants adbesion conditions using equipment available! §resu!t inflats because

Brake demand in emergency brake exceeds [Tire tufning: Improved weather Reduce EB hrake rate to reduce adhesion Requires submission and approval of /|1 LRV hydraulic brake settings = |Alstom / Wabtec 5 LRVs per month Week 30 at latest to " Neoapproval of revised brake rate because of jMedium Qther improvements |Low
Hikely adhesion levelin igy conditions requirement when emergency brake occurs’ frevised brake rate and assessment changed. complete figet by November issues with-GEBR; signaling or other ito prevent:flats and
causing wheel slide and flats, especially in to below level commonly seen in winter against operational safety model for if rate defined by end of i operational need. }Iaw adhesion.

weather conditions. not result in slide. appropriate mitigation to be identified, tested; integrated of improvements to
identified into:winter plan train/adhesion

Signaling system overspeeding in poor Use of winter mode to reduce brake rate; Add switchable function to Use trailer car ~ 1TCMS software change, change to TCMS software upgrade on'LRV iTBD ! Improvements to braking may be insufficient i Medium EB’s fess fikely to Low
ladhesion conditions reduces system performance brakes for service brake when wheel slide  |OBCU and ATC to allow mode to be  land ATC upgrade. Will be linked or may affect ATC odometry resultin flats because
occurs to use available adhesion betterin - turned on and off. To be developed  |with other changes to systems. of improvements to
low adhesion canditions: anc integrated ‘train/adhesion

GIDS system spuriously tripping ontrains;  [Operator cutting out GIDS driving in ATPM - |Software and configuration update for GID5 |Test of new settings in all positions 1 station {OLRT and Alstom 1 station per night
lanimals; snow drift etc causing EB to prevent spurious detection of snow and ' land conditions ‘4 person trew 50 minutes per scanner,
application and delay smallobjects. Also to improve low ‘ 10 per shift
temperature performance

|

WMay 2nd, 2020

(this includes stations prevent spurious trips !I’esu!t inflats because
and portals)

‘ of improvements to
trainfadhesion’

|
i
i
Tof3d Jin-20 GIDS improvement may be insufficient to %Medium BB’ less likely to Low
|
|

Testing Thales version 5.01 software = {Whole ling upgraded Thales group x 8 Medium
OC Transpo Drivers x4
Alstom Warranty tech xI

OLRT tech x2

Juine 20207 {provisional on. EBs will continte to occur when overspeedis

detected erroneously,

Overspeed; triggered LRV=signal integration implementation of Thales 6:01 software {EB's lesslikely to

of imgrovements to
train/adhesion

i

Other improvements flow
to prevent flats;

Full silo delivery expected ! TBD:

order to transition. Climatic establishment
canditions are favorable for gradual

|
transition ‘
|

Sanding only available on lead motoraxie - {N/A Newest TCMS software includes sanding on ' [TCMS software change 4% SU/2 % MU Alstom 6 LRV per day April 16th 2020 4 XSU iMay-20 Low adhesion contributor, low adhesion low: iOther improvements: [Low
the middle motor bogie | | persistence | {to prevent flats,

sanding system and or blockages to ensure availability of sanding system

|
|
|
|
i
i

2 unit per week August 8th, 2020

Switch failure caused by icing; causing service Inadequate heat output Manual de-icing and maintainers standing by |1} insulate center duct 1) Install remaining center (x10) ducts |1 Switch & heater 16 center duct; without some disturbed switches may still exist if we }Manual de-icing and  [Low
delay and suspension. Center duct has now been 2} Investigate the use of rail trace heating - “{and add insulation to:all {x25} insulation have an early snow fall \maintainers standing
fitted to switches to de-ice switch heel 3) Investigate the use of crib heaters 2} in discussions with Switch heater lbv
manufacturer to'supply a design ‘
proposal i
3} Indiscussions with Switch heater \
manufacturerto supply adesign
proposal |
Failed hieaters not identified intime before - [Manual de-icing and maintainers standing by {imprave SCADA monitoring of switch Test the existing SCADA points to 1 Switch & heater OLRT x4 and 10 unit per week Aligust 8th, 2020 | some disturbed switches may still exist if we iManuaI de-icing and
failure validate why it does not produce an’ subcontractors have an early show fall and the switch heater imaintainers standing
alarm when CB1, CB2 of MIS1 is i hasan undetected failure iby
|
|
|
|

tripped.

Manual de-icing and maintainers standing by |Implement nozzle angle recommendations  [Maodify the track hardware that 1 Switch & heater
by switch heater supplier. intetfera with proper nozzle

alignment;
Failed switch heater requiring intervention IManual de-icing and maintainers standing by [install additional man-gates to allow Strategically sefect new man-gate Longer time for technician to get to a faulty
technicians fasteraccess toractify fault locations to better service switches switch or switch heater
condition whilst minimizing service
interruptions.

Ineffective snow clearance
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Confederation Line Major Issue Plan 20200424

Passenger door faifures Firmwate lockout of motor control when - - |Attendance by technical staff in service with: [Upgrade to motor H-Bridge control to Proposed software upgrade has been'|1 LRV [14 x DCU} iAlstum / Wabtec May 11th 2020 i delay to SiL approval
daars are obstructed by passengers: associated service disruption incorporate pushback functionality tested satisfactorily: Sik certification i

combined with input debounce] awaited |
Firmware input ghitch detection of door ERO awareness = use of manualopen Upgrade to input debounce Proposed software upgradehas been 11 LRV [14 x DEU} Alstom / Wabtec 3 LRVs per day: Wiay 31th 2020 un-20 delay to Sikapproval Low
inputs causing random doors not opening  [command [combined with H-Bridge] tested satisfactorily +

‘Alstom / Wabtec 2 door operator per day - July 1st 2020 solution may prove insufficient: Difficulties in - Medium {Reduction in door

:
Difficulty manually closing doors when Attendance by technical staff in seétvice with [Revision to mechanical desigh of door Proposed solution has yet to be 1door operator ‘ | ! ‘ ‘
:

[defect with doors occurs; resulting in major |associated service disruption loperator. ‘Facility needed manually to demonstrated
delays because of no door interiock cut-out lachigve over-center lock,

i implementation. Customer maynot approve | ifaults will require less
| procedure | lisolation

Deficiencies addressed during HVAC section |Obtain baseline after maintenance Further HVAC faults in hot weather
of 100K inspection: Increased HYAC filter activities
replacement to maximize air flow:

Adhesive Solar Film Protection

The booster diode change improves the
temperature of the air in cab {by increasing
the flow)

Additional requirement for cooling during - {Test/Check Fleet check during pre:summer  |Forthe passenger saloon: Define adhesive film surface, 11RYV RTM/Alstom. 1 LRY per day - passenger (May-20 Booster Diode done for Jul-20 Hot cabs in hot weather; Material supply High Manual door. Medium
the summer inspection » The passenger HVAC temperatiire set ‘ saloon and diode the 8.2V / Tested for | operation to
point:must be set at 16€ as seenlast 1 LRV per day forthe the 10V bt not applied | consenie energy:
summer | solar film |
» Automatic Mode { Self Service Mode Jof |
the Door. ‘
For the Cab: ‘
|
|
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"The City requires a fully compliant System that includes the requisite number of Vehicles to provide
the necessary Service Levels under the PA. RTG committed to providing 15 double Vehicle Consists
("Trains") a plan and schedule for the Provision of 15 operational Trains"

RTG/OLRTC
RTM/ALSTOM

There have been several contributing
factors related to Vehicle and
infrastructure issues contributing to
shortage of the targeted service levels
of 15 trains for service, which include:

Reliability of the System
- Rolling Stock {Vehicles)
- 0OC8
- Infrastructure

These key areas have also contributed
to cascading impacts on resourcing and
supply chain particularly in the safety
levels of spare parts related to rolling
stock

RTG along with its entities have been diligently working around the clock to bring a level of service that the citizens and
ridership of Ottawa deserve. The Confederation Line System has incurred several impacts related to reliability of assets,
essentially impacting targeted vehicle availability requirements. The system and vehicles are experiencing defects that are
not uncommon in the Industry in relation to bedding in period. A typical Reliability Curve for a system like the
Confederation Line and the stages of stability is illustrated in the graphic. Moreover, compounding the issue is timing and
complexity of the failures as such that they are overlapping and essentially creating more difficulty in bringing timely
resolutions.

The Bathtub Curve

Hypothetical Failure Rate versus Time

End of Life Wear-Out

. Increasing Failure Rate
Infant Maortality g

Decreasing Failure Rate

Mormal Life (Useful Life)
Low "Constant” Failure Rate

hurensed Faibire Fate

Time

RTG recognized immediately that in order to stabilize the situation it would require an injection of specialists and acted
swiftly to bring in industry specialists from around the globe and other similar projects similar in scope with experience in
dealing with the type of failures the line was experiencing.
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The City requires a fully compliant System that includes the requisite number of Vehicles to provide RTG/OLRTC
the necessary Service Levels under the PA. RTG committed to providing 15 double Vehicle Consists RTM/ALSTOM
("Trains") a plan and schedule for the Provision of 15 operational Trains"

Subject Matter Specialists

An initiative to form Reliability Task Force Teams with assembled specialists was put in place and the objectives were
clear, establish root cause, recommendations for mitigation and containment for long term solutions, and permanent fix
rectification. Two key areas were the focus of the groups based on the concentrated area of grouped failure points:

1. OCS Arcing Taskforce
2. E/B Wheel Flats Taskforce

1nad aod {mwdnatns

In February of 2020, RTG secured subject matter specialists JBA
consulting, to assist the organization in providing sustainable service T ; E
levels back to normal and steady state. JBA has had an immediate Mg mseen @ 8 e || WBEamoe 8 0 e
impact with their participation by providing their expertise on the 2
two key task forces assembled.

They have also contributed in providing process efficiencies such as their Visualization Management process which have
now been adopted as normal business practice related to key communications interface and day-to-day operational
needs.

JBA made several key recommendations and findings utilizing best practice fault finding exercises such as Paretto analysis,
and Fault/Cause/Remedy (FCR) applications, including identifying top 10 reliability inhibitors to the system and vehicles.
The City’s remedy and rectification requirements are vey much in line with RTG’s perspective on the issues to date
affecting the reliability of the system.

Reliability Maintainability (TTR) Availability
Constant Decreases
Constant Increases
Increases Constant
Decreases Constant

RTG recognizes that the focus on improving reliability has a distinct correlation with improved availability and
supplementary maintainability of the assets, from adequate resourcing and healthy supply chain (refer to image above).
This interrelationship is directly linked to RTG’s methodology for execution of the remedy/rectification plan requirements
from the city as a success measure in providing 15 double vehicle consists (Trains).

RTG has summarized 7 key activities associated with success of the execution of the plan necessary to support the
objective of 15 operational trains:
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RTG/OLRTC
RTM/ALSTOM

"The City requires a fully compliant System that includes the requisite number of Vehicles to provide
the necessary Service Levels under the PA. RTG committed to providing 15 double Vehicle Consists
("Trains") a plan and schedule for the Provision of 15 operational Trains"

1. Expedite Increasing Vehicle Roster {LRV 37,38, 39,40)

City Mandate
- 14 trains in service as of June 1, 2020 during morning peak, 1 hot standby, at the handover and maintenance spare

- 15 Trains in service as of August 4", 2020 during morning peak, 1 hot standby, at the handover and maintenance
spare

= The "MU Availability” Chart below was generated prior to the COVID restrictions — it will be updated pending the
expiration of the government-imposed restrictions.

Accelerate acceptance of the LRV's
AL Auvailabiiy

- LRV 37 and 38 now part of the Roster
- LRV 39/40 could be in revenue service on Week 22
upon APS deliveries

LRV37-LR40 Status

- Dynamic Run completed for LRV37 (Oct 25%,2019)
- Dynamic Run completed LRV38 (Oct 30",2019)

- Dynamic Run completed for LRV39 (Feb 12t,2020)
- Dynamic Run started for LRV40

Maintenance Spare Requirements

1MU - Preventative Maintenance
1MU - Corrective Maintenance
2SU - Retrofit

2. Expedite and Rectify all System failures affecting availability as priority

- Each response in the plan has been carefully examined to ensure the best results possible are reflected as an
outcome to root cause and rectification.

- The Master Schedule is defined by two levels (Priority 1 and 2) Priority 1 rectifications are directly linked to
system failures affecting availability and will be RTG’s focus and priority. RTG considers the Priority 1 schedule
grouping to be the most impactful reliability inhibitors and must have the attention of all of our staff from
every level of the organization to expedite these Priority 1 rectifications identified in the plan and schedule.

3. System (including vehicle) Reliability Forecast Growth Curve
- The growth curve is necessary to monitor and track the predictors and ongoing reliability trends, this will
be monitored and updated routinely through the rectification timeline and as a go forward initiative with
our ongoing interaction with the OC Transpo.
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a) "The City requires a fully compliant System that includes the requisite number of Vehicles to provide RTG/OLRTC
the necessary Service Levels under the PA. RTG committed to providing 15 double Vehicle Consists RTM/ALSTOM
("Trains") a plan and schedule for the Provision of 15 operational Trains"

Reliability Plan - MDBF Predictor
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RTG considers the rolling stock service affecting related failures to be the focus and priority in translating information
pertaining to the reliability curve, as they naturally contribute to a higher percentage of the impact on reliability and
availability of trains for service.

The Growth Curve represented currently in the plan (image above), is primarily focused on the predictors associated with
rolling stock. The predictors are representative of the forecasted modifications, software enhancements and planned
fixes associated with the key rolling stock vehicle systems identified in the plan.

The curve is a conservative representation at this stage that still considers nominal failure rates and accounts for a certain
level of progressive improvement based on the timing predicted for the key vehicle systems (e.g. Inductors, Passenger

Mods etc.).

Other System predicators related to Infrastructure, Communications, Signalling will be populated as we refine the
schedule timelines and supply chain assumptions. Furthermore, there are key software (Thales 6.0, GIDS etc.) that are
imminent, and the curve representation would benefit from an actual vs a forecast update to the curve.

The infrastructure related fixes associated with stagger, parafils and securement of OCS components are primarily isolated
failures and will not resonate in the curve due to the lower percentage impact, however they are of the upmost priority
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a) "The City requires a fully compliant System that includes the requisite number of Vehicles to provide RTG/OLRTC
the necessary Service Levels under the PA. RTG committed to providing 15 double Vehicle Consists RTM/ALSTOM
("Trains") a plan and schedule for the Provision of 15 operational Trains"

in expediting resolution due to their potential catastrophic nature of the their system service affecting failure impact
(service shutdown, length of time to recovery etc.) and mobilization related to these activities are already in play.

RTG will work with JBA, who will take lead on continued monitored and development of the Reliability Curve as we mature
through the execution of the plan.

4. Stabilize Resourcing (refer to Rectification City Reference 12b) vi.)
5. Stabilize Supply Chain (refer to Rectification City Reference 12b) vii.)

6. Institute an Internal Governance structure
An internal steering committee that has direct lines to key working groups through a single point of contact
(Project Manager) responsible for the execution of the plan.

7. Master Schedule
- For monitoring and tracking purposes all the independent schedules for each of the remedy/rectification
items (1-14) will be rolled-up into one Master Schedule for direct oversight and governance of the actions.
This is critical to ensure responsible entities and leads and working groups are engaged and obstacles are
removed for a path to their success.

- The Master schedule will be monitored and tracked by RTG governance committee and the Project Manager.
- The Master Schedule as stated, will be divided into 2 levels and rectification activities associated with
immediate impact to increased availability will be prioritized accordingly.

D A

Increase Vehicle Roster
LRV 37 & 38 (City approval)
LRV 39 & 40 (City approval)
Remedy/Rectification requirements
Finalize Master Schedule (Refinements)
Execute Rectification Actions

Finalize Reliability Forecast Growth Curve
Stabilize resourcing/supply chain

XX |>x|x
>
>
>

Train increase to 14 (thc)
Full 15 trains (tbc) X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b) Other Requirements - The city requires that RTG take the necessary steps (1-14) in the RTG/OLRTC
Rectification Notice and that’s its plan and schedule include measures to address the following RTM/ALSTOM
items:

b)1. | Vehicle Power Systems - Due to an identified defect in the manufactured units appears | ALSTOM
Power System to be partly mitigated with an insulating cover and modified

cover the inductor units. The city requires that RTG provide full
Inductor Failures technical details including drawings of the implemented
changes to the Vehicle, schedule for replacement of the
inductors, and signoff by the Engineer of Record on all
leted and pl d Vehicle Confi tion ch

A short circuit causing conseguential
failure leading to Line inductor failure

Several root causes to be addressed:

- External inputs {Contaminants)

- line inductor design and quality
issues

During the investigation into arcing and flash overs, Taskforce identified multiple contributors to the failures

- Contaminants: pantograph dust, copper particles from the OCS, conductive fluids for de-icing the roads, water ingress
- Design flaw with respect to creepage distances in the Inductor compartments.

The mitigation completed to date was communicated ((RFI-P) - ALS - 1111) and includes:

1. Anew inductor cover (drawing 1), which prevents water and outside pollution from falling directly on the terminals and
windings of the line inductor.

2. Areinforcement of the creep and strike distance between the inductor and the magnetic shield below the inductor by
addition of a fiber reinforced plastic channel referred to as a “U Channel” over the magnetic shield (drawing 2)

3. In addition, Alstom is working with the supplier of the inductor, and has developed improvements to the inductor itself,
that improve the creep and strike distance to a level to eliminate the issues observed in service. These modifications
are planned to be implemented on the next units manufactured by the supplier, in conjunction with the new enclosure
cover and reinforced insulation under the inductor (drawing 3).

To confirm the robustness of the mitigations in place, Alstom intend to use the original inductor with the mitigation (u-
channel) test to destruction and compare to the new design to establish margins.

Following several recurrences of the same issue in January and February during icy conditions, the revised cover in unpainted
form (for the sake of expediency), has been implemented already on all Stage 1 vehicles as a temporary remedial solution.
During summer 2020, there will be a swap out of the temporary covers with painted ones, and at that time, there will be a
final inspection and the traction case configuration level will be changed. The additional U Channel (isolators) is under
implementation in conjunction with the cleaning of the traction case (see schedule below)
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b) Other Requirements - The city requires that RTG take the necessary steps (1-14) in the RTG/OLRTC
Rectification Notice and that’s its plan and schedule include measures to address the following RTM/ALSTOM
items:

b)1. | Vehicle Power Systems - Due to an identified defect in the manufactured units appears | ALSTOM
Power System to be partly mitigated with an insulating cover and modified

cover the inductor units. The city requires that RTG provide full
Inductor Failures technical details including drawings of the implemented
changes to the Vehicle, schedule for replacement of the
inductors, and signoff by the Engineer of Record on all
completed and planned Vehicle Configuration changes.

The improvement development (3™ point) is being followed closely with the vendor including quality control, validation
and characterisation tests performed on the parts. At this stage, no dynamic test are deemed necessary however should
Alstom decide otherwise, it will be done as part of a Stage 2 LRV DPICO.

1 2 3
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b) Other Requirements - The city requires that RTG take the necessary steps (1-14) in the RTG/OLRTC
Rectification Notice and that’s its plan and schedule include measures to address the following RTM/ALSTOM
items:

b)1. | Vehicle Power Systems - Due to an identified defect in the manufactured units appears | ALSTOM
Power System to be partly mitigated with an insulating cover and modified

cover the inductor units. The city requires that RTG provide full
Inductor Failures technical details including drawings of the implemented
changes to the Vehicle, schedule for replacement of the
inductors, and signoff by the Engineer of Record on all
completed and planned Vehicle Configuration changes.

Revised Inductor:

N
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Line Inductor Failure Analysis Report Doc # DEDOOQO Rev A shall be issued to the City as will Failure analysis report
LINE INDUCTOR DTR0O000377985 Doc # AYD0O000561716
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b) Other Requirements - The city requires that RTG take the necessary steps (1-14) in the RTG/OLRTC
Rectification Notice and that’s its plan and schedule include measures to address the following RTM/ALSTOM
items:

b)1. | Vehicle Power Systems - Due to an identified defect in the manufactured units appears | ALSTOM
Power System to be partly mitigated with an insulating cover and modified

cover the inductor units. The city requires that RTG provide full
Inductor Failures technical details including drawings of the implemented
changes to the Vehicle, schedule for replacement of the
inductors, and signoff by the Engineer of Record on all
completed and planned Vehicle Configuration changes.

Revised Inductor:

3 7 IS H 4

FROPOSED MODIFICATIONS

FOR IMPROVED CREEPAGE

DISTAMCE BETWEEN
COL & GROUND

SOALE TE NENHET SHEET § F

13

Retrofit Schedule Constraints
There are 3 inductors per LRV, Retrofit Team capacity forecast is 1 LRV per day due to the following constraints:
- Works duration 7h per train, including testing but without train move, requiring 3 techs and 1 crane operator
- LMB for Roof access with crane — there is only 1 crane per LMB (and for safety reasons, even if 2 LRV can occupy
1 LMB, the crane cannot travel over the technicians working on the roof)
- Having 2 LMBs used for this activity would jeopardize the maintenance & warranty needs for the LMBs

Forecasted Schedule - Vendor Capacity, delivery of 4 new inductors per week when full production launched, therefore, 5
LRV (15 inductors) will be exchanged per month.
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b) Other Requirements - The city requires that RTG take the necessary steps (1-14) in the RTG/OLRTC
Rectification Notice and that’s its plan and schedule include measures to address the following RTM/ALSTOM
items:

b)1. | Vehicle Power Systems - Due to an identified defect in the manufactured units appears | ALSTOM
Power System to be partly mitigated with an insulating cover and modified

cover the inductor units. The city requires that RTG provide full
Inductor Failures technical details including drawings of the implemented

changes to the Vehicle, schedule for replacement of the
inductors, and signoff by the Engineer of Record on all
completed and planned Vehicle Configuration changes.

Containment/Mitigation -

Interim (vented Lid) Top Cover{unpainted)

Cleaning of compartment and Inductors %Q\\\ X

Replacement of Top Cover (painted) XIX| X[ X|X

Qualification of Improved Inductors X| X

Dynamic test (if needed) X

Replacement of Inductors XXX X[ X XXX

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)2 | Overhead Catenary System (OCS) — Wire Failures (Parafils) OLRTC
Immediate Technical Modifications are required to be undertaken to increase the reliability of
the OCS. The failure mode wherein “Parafil” support the members are causing the catenary
wire to drop is a known issue that was encountered during testing and commissioning. As this is
a known issue, the City’s expectation is that this issue be resolved and actioned quickly. The City
requires that RTG provide full technical details on the plan for rectification, schedule dates and
installations, and sign-off by the Engineer of Record on the modified configuration.

There is a known issue where the
parafil are being corroded and
damaged due to electrical tracking.
This is increased in the winter by the
weather and the ‘misting’ from
adjacent roadways.

The OCS system includes cantilevers as part of the support system. The Cantilevers include
parafil ropes which are a common component in many OCS systems. Over the past two years
there have been a few incidents involving parafils failing. Every incident that has occurred has
been a result of corrosion. The corrosion is a result of two key issues:

1) de-icing misting from adjacent roads;
2) electrical tracking from ice and aforementioned de-icing chemicals.

The corrosion results in heavy pitting of the parafil rope sleeves and the metal fittings, the
adjacency of the roads and salting and pre-wetting agents are contributing to the corrosion
of the parafil and fittings.

The parafil issue is restricted to specific locations of the guideway, this issue does not exist in
all locations, (e.g. no parafil issue in the MSF). For the potential replacement, the designer
accepted to increase the parafil diameter in this area to have a large safety factor, even
though not required by the design.

Samples of the parafil assemblies will be removed from service between Blair and Cyrville
(the area where the OCS has been in service the longest and exposed to more de-icing
chemicals due to its proximity to the Hwy-174) and tensile strength tests will be performed.
The results of these test will reveal if there is need to replace additional Parafil or simply the
ones exhibiting visible corrosion.

Subject Matter Specialists from the OCS arcing task force have confirmed that one of the
contributing factors related to the failure mode was corrosion along with other factors that
are inline with enhanced protective sheathing as a mitigation measure. {As see photos)
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b)2 | Overhead Catenary System (OCS) — Wire Failures (Parafils) OLRTC
Immediate Technical Modifications are required to be undertaken to increase the reliability of
the OCS. The failure mode wherein “Parafil” support the members are causing the catenary
wire to drop is a known issue that was encountered during testing and commissioning. As this is
a known issue, the City’s expectation is that this issue be resolved and actioned quickly. The City
requires that RTG provide full technical details on the plan for rectification, schedule dates and
installations, and sign-off by the Engineer of Record on the modified configuration.

The designer has been provided with the recommendations from the Specialists and
they include the following:

1. Inspect all PARAFIL rope terminations for excessive corrosion or signs of wear

2. Those parafils that have previously been replaced should have their rubber
sleeves removed to inspect for corrosion penetration. Note that this inspection
was performed on April 16th, 2020 on three replacement parafils that had rubber
sleeves installed and the results showed no corrosion beneath the rubber sleeves.

3. Replace all PARAFIL ropes that have signs of corrosion with a design utilizing
manufacture recommended sealed termination (e.g. as per photo).

4. All Parafil terminations not replaced from the step above, need to be retrofitted
with a rubber sleeve and the barrel needs to be silicone sealed. A retrofit procedure
(work instruction) has been developed in conjunction with the termination
manufacturer.

5. Keep a photographic record of condition with a date stamp

6. Regular ongoing maintenance inspections, enhanced in advance of winter

7. All parafil shall be cleaned, as per the maintenance manual

TAIL/BARRE
seaL

Preliminary Inspection (Report) \
Full System Analysis XXX
Mitigation — Prioritize and Replace Key X | X
Areas
Reconcile Findings and complete all X|IX|X| X[ XXX
Repairs
Institute Supporting OEM Maintenance X X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)3 | Overhead Catenary System (OCS) — Wire Failures (Rigid Rail Failure) OLRTC
Immediate technical modifications are required to be undertaken to increase the reliability of
the rigid rail system. The recent failure where the catenary wire was ripped out of the rigid rail
needs a modification so as to prevent a repeat of this occurrence. As this is a known issue, the
City expects that this issue be actioned and resolved quickly. The city requires that RTG provide
full technical details on the plan for rectification, schedule dates and installations, and sign-off
by the Engineer of Record on the modified configuration.

One single event with rigid rail has
occurred to date. The incident was not a
result of ‘known issue’ or poor reliability.
There are 3 potential causes to the event
that occurred;

1} Loose fixing in the soffit of the station;
2} Bent contact wire due to previous
repeated installation and removal of shunt
straps;

3} Pantograph adjustment on the LRV.

Rigid rail is not “unreliable”. It is a static element that does require frequent maintenance and inspection.

At the free end of every rigid rail section there is a ‘tail’ of contact wire that bends up towards the soffit. This ensures that
the pantograph never interacts with an end of contact wire. During regular repair and maintenance, shunt straps have
been temporarily attached to the tail of the rigid rail. Whilst this is not an issue and is an acceptable practice, care must be

taken during the installation and the removal of the straps to ensure that the tail is
not pulled downwards creating a potential “catch” point with a pantograph. Refresher
training is needed on the correct procedure and care required when installing and
removing shunt straps to rigid rails. As well, any tails that look to be in misaligned
should be immediately reported.

The rigid rail maintenance regime requires the mechanical fixings, nuts & bolts, to be
regularly checked for tightness and correct torque. The rigid rail and the fixings are
made from a variety of metals and therefore they all react to the temperature
fluctuations differently. Sections of the rigid rail have been in service for several years
and should not be regarded as ‘new’ at the RSA date.

After the event at St Laurent, RTM undertook an inspection of the rigid rails and has
ensured that all fixings are tightened to specification. This is an ongoing maintenance activity that will continue for the
next 30 years. RTM will re-review current OEM documentation and ensure the maintenance regime is adhered to through
increased Quality and Auditing of Maintenance pertaining to these Assets.

Taskforce will assess the feasibility of a rigid rail protective cover (off the shelf
product) as another means of protection against corrosion as an enhanced
method and protection against the elements this alignment is exposed to.

In addition, a review of maintenance practice is currently under examination to
ensure that there are no gaps in 0.E.M. requirements as outlined below.
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Maintenance Checks — After 3 months of operation
these are the following activities:

Adjust the torque of bolts

Check all the supports Electrical adjustments
-Height, staggers, overlaps levelling

Rigid Supports: the manual for Preventative Maintenance states:
Review the torque of bolts

Review the status of bolts and galvanized surfaces

Review the adjustments of heights, cants, and staggers

Bell insulator with sliding hanger clamp

Review the torque of bolts. The Allen bolts of hanger clamp have a special
torque of 22 Nm”

Contamination/Mitigation
Mitigation (Inspection)

Investigating Rigid Rail Protective cover

Briefing/Training of Power techs

Supporting OEM Maintenance Regime

XXX IX
>

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)4 | Overhead Catenary System (OCS) — Pantograph Integration OLRTC

The carbon strips on the Vehicle pantograph have significant groove patterns indicating that the overall
design and installation of the OCS including the stagger has not been designed correctly and/or installed Alstom
correctly and/or maintained correctly. A full survey of the existing system needs to be undertaken to TASKFORCE
validate that the current configuration of the system meets the design specifications. In addition to the
verification of the general arrangements, the City needs confirmation that OCS wire transition sections,
section insulators, and transitions from wire to rigid rail are working correctly and not causing undue
arcing. The City requires that RTG provide full technical details on the outcomes of this review including
results of the survey, details and installation dates for corrections or repairs, and signoff by the Engineer
of Record that current condition of the system meets the design criteria.

{ssue with the OCS stagger installation,
evidenced by the pattern of wear on the
pantograph carbon strips.

As part of the ongoing root cause analysis formed by the outputs of the High Voltage Arcing Taskforce, several Subject
Matter Specialists (SMS) from the Taskforce have contributed to surveying and analysing the OCS in two key areas:

1. Electrical Line Voltage Assessment
2. Mechanical (Stagger and Mechanical Fastening) assessment

SNC/Atkins SMS's recently concluded their electrical survey of the OCS Line Voltage Parameters on March 26™, extracts
below are from their findings as submitted to the Taskforce.
Assessment of compliance of OCS Line voltages against international standards Findings Report — March 26" 2020

“In order to investigate whether excessive voltage events were occurring, Light Rail Vehicle (LRV) 23 was equipped with a slow speed
(200 samples per second) data logger and a high speed 2GS/s digital oscilloscope that is capable of identifying short, transient events
of less than 5ps in duration. Identical measuring equipment was deployed at TPSS4 (near Lees Station), measuring the overhead line
voitage on both East and West lines. The data gathered was then assessed against the following International Standards:

1. |EC60850; “Railway Applications; Supply voltages of traction systems
2. EN50124-2; “Railway Applications; Insulation co-ordination, part 2; protection against overvoltages.
3. EN50119; “Railway Applications; Fixed installations, Electric traction overhead contact lines

The complete review of the results indicates that no voltages above those mandated in the first two standards have been recorded to
date and the contact loss measurement complies with the earlier edition of the third when contact loss was specified directly — the
present issue of the standard makes that methodology optional. Accordingly, it is concluded that the performance of the
infrastructure follows the Project Agreement and the cited standards therein.”

OCS Surveys - Mechanical Stagger

Several surveys of the OCS infrastructure have been conducted, initially by a third party systems engineer firm and more
recently as part of the HV Arcing Task Force, as a participant in the Taskforce, Alstom utilized their OCS Tracer and Health
Hub data system to survey and record the current OCS installation for height and stagger compliance. In addition, Subject
Matter Specialists that form part of the Taskforce also conducted a preliminary line recording {pro-cam) of the OCS and
Vehicle Interface and reported similar findings.
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The recent surveys concluded that there are locations pertaining to the OCS alignment that will benefit from adjustment
to allow for more “stagger”, specifically in the rigid rail sections.

Several recommendations from the submitted surveys to the Taskforce include;

- Full system Inspection of the areas highlighted by the survey

- Prioritization of arcing points related to insufficient stagger

- Adjustments required to improve stagger

- Repair any deficiencies found during inspection

- Preventative Maintenance regime in compliance with O.E.M. requirements

Rectification initiatives for Parafil Inspection and adjustments to stagger and height should be aligned as paraliel
activities. In addition, supplementary engineering hours {longer maintenance window) need to be considered to
expedite these initiatives.

Further investigation is being undertaken by Taskforce to review the Pantograph Maintenance procedures and
maintenance records to validate the following:

- Appropriate spring force tension preventative maintenance procedures meets O.E.M. requirements and interface
specifications with OCS Overhead.
- 0.E.M. requirements, conditions and frequency for brass insert (also know as “slider” in the industry)
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Preliminary Inspection (Report) R

Full System Analysis X

>

Mitigation — Prioritize and Replace Key
Areas

Reconcile Findings and complete all
Repairs

Institute Supporting OEM Maintenance X
(Seasonal Maintenance) requirements

X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the

schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)5 Traction Power System Integration - Itemize Failure Modes, deem method to test and repair Line ALSTOM
Contactors (LC), Auxiliary Power Units (APU), High Speed Circuit Breakers {(HSCB), and TCMS

Additional onboard unit issues related to power systems including line contactors, auxiliary power units
(CVS) and high-speed circuit breakers (HSBC) require detailed assessments related to recent failures.
For each of these items, the City requires that RTG itemize the failure Modes, identify the means to test
and repair these units, detail any unintended TCMS or control logic issues related to operation of this
equipment, e.qg. TCMS prevents a train from moving when one vehicle has an activated HSBC, confirm
the appropriate spares, are on site and confirm technical changes that are required to improve the
reliability of equipment. The City requires that RTG provide full technical assessments on the failure
modes, schedule for corrections or repairs, and sign-off by the engineer of Record on the configuration
changes.

Main Root cause of these components’
failures are addressed in the arcing task
force

This section treats the APS {also known
as CVS), Line contactor, HSCRB
consequences as well as the TCMS
correction

Arcing Task Forces to end up with solution, action plan and completion of the implementation to eradicate the initial root
cause.
For the vehicle components, in addition to the line inductor described above, an update follows here:

a) With respect to the Line Contactor becoming stuck, Alstom identified two (2) separate and independent causes,
- Line contactor mechanism has been improved to avoid mechanical issue. These improvements were presented
and shared with the City end of February via (RFI-P) - ALS - 1111.

SONTACTIR

IEHED THE SUKILIARY CONTACT ACTUATCE
F SHOES AND EDGE REDUCTION T2 AV

RADIUS #¢ CORRESPONDSNCE OF
SINTS

4 Al

T
WL NOT BE IMPLEMENTER 2
RAEGRADE,

- it has been observed in service that when there is a flash over of the line inductor, the Line contactor tips become
“kiss welded” leading to a true stuck closed condition. While the cause of this is still under investigation, the
mitigation of line inductor flash over events eliminates this occurrence from happening.
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Software Mitigation

- Cl4 software version to limit overvoltage & overload PC board is being prepared and scheduled for installation (in
conjunction with the City). In parallel the root cause analysis exercise via Taskforce for a permanent solution is active.

- C15 software Beta successfully tested, Log files under analysis and validation.

- (16 software is ongoing, Static and dynamic tests to be done with C16 in Ottawa.

Note that the SNC/Atkins survey and technical report has concluded that the “arcing” issues and in particular the CVS
failures is not associated with any disturbances or transients from the wayside distribution systems. Rather the issue is
centered on the vehicle power distribution system and that is the focus of the ongoing investigation.

¢) Forecasted next steps and testing for root cause analysis for CVS failures

System level Tests Catenary/TPSS and CVS involving more details from Task Force system level coordinators that include,
full scale arcing test while monitoring CVS (simulating ice) and short circuit test while monitoring CVS.

- Simulate 3 varying degrees of icing and monitor the behavior of the CVS,

- Utilize 6 voltage probes a recorder that can measure at speeds of up to 10 MHz over 16 channels.

- Measure not only line voltage but also the voltage across each of the 4 IGBT bridges that are in series, and the stability
of the DC link with respect to ground.

- Test each of the 3 varying degrees of simulated icing for one day each, with time in between for review and analysis
and at least one day in reserve for retesting and adjustment.

- Simulate short circuit (OCS Icing), there is a good body of evidence CVS units fail when there is an OCS flash over. We
should record what happens at least under those conditions.

RIDEAU TRANSIT 500505 GENERAL PARTNERSHIP % 305 Beifast Road » Ottawa, ON » K15 024
Tel: {613) 432-8988 o Fax: {513 462-8389



COW0568420

Data from one captured icing event

April 07-08 overnight, 2019 - The CVS shut down
after the first major interruption, no indication of a
failure in this event and the CVS restarted once e,
power was reapplied to the train. Y

Additional Measures

- Test Bench of CVS has been transferred to
Canada. All the necessary tests can be done
locally.

T2
st |

- All the repairs of the defective CVS will be o et E“” g : SR s
locally increasing remarkably the delivery time.

d) With respect to the integration and the interaction of the TCMS, HSCB, and the Traction Line inductor and Line
Contactor, Alstom advised the following, all of which has been explained and presented in past meetings and or
correspondence.

The fundamental interrelation is the following:

- Inthe event that there is a detected line contactor stuck closed condition, the Vehicle HSCB must be commanded
open as a safety containment. This is part of the normal function of the HSCB on any rail vehicle. At present, the
TCMS software blocks traction authorization if any HSCB is open. This leads to the case where a multiple unit
becomes “stuck” on the track, for a line contactor failure, and has to be removed using the towing / pushing mode
(depending on which LRV has a failed HSCB), to remove the train from service.

Alstom identified this issue, and has made a correction to the TCMS software (MPU), which is currently under regression
testing on a pair of vehicles (testing plan shared with OLRTC/RTM), so that the failure of a line contactor in future will lead
to a single degraded condition and train removal, without the need to activate the towing pushing mode. This leads to a
significant reduction to all service impacts from the failure.

Line Contactors modification X | X XX
HSCB interlocking sequence (MPU software) X

Auxiliary Power Units (CVS) - Software X | X

Mitigation

CVS Root Cause still under investigation XX | X

TCMS (addressed under HSCB) X|X|X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)ée

Freguency of switch
disturbances due to weather
events. City perception that
the switch heaters are not
effective.

Switch Heater Rectification Plan - Heating Capacity needs to be significantly increased (Hot
Air Blowers)/Heat Tracing/Crib Heaters

The switch heaters on the system appear to have a maximum output of 45kW. By comparison,
the switch heaters on the City's existing Trillium Line have a maximum output of close to
120kW. The heating capacity of the existing switch heaters needs to be significantly increased
in order to have any opportunity to work correctly in winter. At a minimum, hot air blowers
with significantly higher output capacity need to be installed to replace the existing units, heat
tracing cables need to be added to the stock rails, and consideration for installation of crib
heaters should be undertaken. An integrated solution needs to be implemented in order to
bring the solution into compliance with the PSOS. The City requires full technical details on the
plan for upgrade, schedule dates for installation, and signoff by the Engineer of Record on this
issue.

Canadian National, Lachine, QB (recently ordered 3 more units)
Canadian Pacific, St. Paul, MN

Canfor Pulp, Prince George, BC

CSX, Salaberry de Valleyfield, QB and many U.S. installations
Irving Qil, St. John, NB

Norfolk Southern, many U.S. installations

Union Pacific, many U.S. installations

OLRTC

The Spectrum switch heaters are an engineered supplied 3™ party product. Electric forced air switch heaters are a
common industry solution used around the world, and Spectrum is one of the industry’s oldest suppliers with installation
of same or similar heaters operating in conditions comparable to that of Ottawa.

The installed Spectrum Model 5HP Hot Air Blower was designed for use on both interlocking and mainline switches. These
switches are generally larger than the #8 and #12 found on the Confederation Line. Some of their clients include:

RTGEJV, OLRTC and RTM executed due diligence during the design phase before we agreed on electric heaters and
proceeded to the supply specification.

RIDEAU TRANSIT it GENERAL PARTNERSHIP 21

805 Belfast Road » Ottawa, ON « K16 §24

Tel: {613) 432-8988 o Fax: {513 462-8389



COW0568420

b)6 Switch Heater Rectification Plan - Heating Capacity needs to be significantly increased (Hot | OLRTC
Air Blowers)/Heat Tracing/Crib Heaters

The switch heaters on the system appear to have a maximum output of 45kW. By comparison,
the switch heaters on the City's existing Trillium Line have a maximum output of close to
120kW. The heating capacity of the existing switch heaters needs to be significantly increased
in order to have any opportunity to work correctly in winter. At a minimum, hot air blowers
with significantly higher output capacity need to be installed to replace the existing units, heat
tracing cables need to be added to the stock rails, and consideration for installation of crib
heaters should be undertaken. An integrated solution needs to be implemented in order to
bring the solution into compliance with the PSOS. The City requires full technical details on the
plan for upgrade, schedule dates for installation, and signoff by the Engineer of Record on this
issue.

The switch heaters, as designed and installed are compliant with the PA and effective when coupled with a corresponding
and robust winter management plan. Regardless, there will be weather events
when the switches become overwhelmed by snow and ice. OLRTC, with the
supplier, Spectrum, have been investigating options to improve the efficiency
and effectiveness of the existing heaters.

The heaters cannot have their kW output increased as the power supplies at
the stations and the cables to the heaters will not support an increase.
Propane fired units are a potential alternative, however this would require gas
tanks to be located along the guideway, with new access gates and security
measures. Furthermore, some of these would need to be in residential areas
and may result in the railway not meeting the NFPA requirements, which were
deterrents during the design phase. RTG is a willing participant to discuss this
further with the city as required and has asked members of Task force to
review from a feasibility perspective.

Modified Duct Work

OLRTC with Spectrum has identified that a modified duct arrangement and
some additional insulation will enhance the performance of the existing system whilst further directing the heat to the
areas that it need it the most, the heel blocks.

The modified ductwork as seen in the photo, is configured to direct the heat near to the heel blocks, which are the more
sensitive locations. The adjacent track can clearly be seen as having snow in the four foot compared to the switch area
fitted with the heating duct. To date, 16 switches have now had this type of duct fitted, there is further planned
installation of insulating material to the duct to reduce the heat loss through radiance. All mainline, open air, switches will
be modified before the next winter season. 26 in total.

Enhanced SCADA Monitoring
OLRTC recently discovered that the SCADA monitor was not implemented properly. The proper status when a unit trips is
not reported to the TOCC. This enhanced SCADA monitoring would send a group alarm to TOCC if any of the following
three conditions occur:

a. CB1 trips, loss of 22.5kWatts of heat

b. CB2 trips, loss of 22.5kWatts of heat

c. MC1 trips, loss of the blower
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b)6 Switch Heater Rectification Plan - Heating Capacity needs to be significantly increased (Hot | OLRTC
Air Blowers)/Heat Tracing/Crib Heaters

The switch heaters on the system appear to have a maximum output of 45kW. By comparison,
the switch heaters on the City's existing Trillium Line have a maximum output of close to
120kW. The heating capacity of the existing switch heaters needs to be significantly increased
in order to have any opportunity to work correctly in winter. At a minimum, hot air blowers
with significantly higher output capacity need to be installed to replace the existing units, heat
tracing cables need to be added to the stock rails, and consideration for installation of crib
heaters should be undertaken. An integrated solution needs to be implemented in order to
bring the solution into compliance with the PSOS. The City requires full technical details on the
plan for upgrade, schedule dates for installation, and signoff by the Engineer of Record on this
issue.

Work instructions will also be written to dispatch crews immediately to rectify the switch heater issues or man the switch
and clear the snow manually if required, until the switch heater is brought back on-line.

Additional Man-gates

In an effort to mitigate revenue service delays should a switch heater trip, additional guideway man-gates will be installed.
These man-gates would ensure guideway technicians get to the troubled switch heater faster to prevent it going
disturbed.

Side Nozzle adjustment

During a site visit to review the center duct addition this past February, Spectrum engineers noted that the side air nozzles
were slightly misaligned. They noted “Proper alignment would be aiming the nozzle at the web of the stock rail. Track
hardware was preventing proper alignment.” Modifying the side nozzles or track hardware to allow the nozzles to be
angled tighter to the web of the rail will direct more of the heat towards the heel blocks, as intended.

Heat Trace and Crib Heater Options

OLRTC has also met with a vendor that supplies heat trace via electrical tape to the web of the rails. The electrical system,
as installed, has the potential to support this further additional heating and further investigation is underway. Power
budgets are being developed and a recommendation will follow the analysis.

A second option under review is to install crib heaters between the ties under the heel blocks. This option could keep the
ground warm and allow the melted snow to dissipate into the ground instead of freezing at the heel blocks.

Switch Heater Management

Additionally, protocols and procedures are in progress to improve the management of the snow events and switch
heaters. The switch heaters can be controlled remotely from the TOCC and they could be adjusted to run longer than the
show sensor currently in use. As part of the snow management plan the switch heater could be switched ON 2 or 4 hours
prior to a snow event to ensure the area is well heated thus preventing an accumulation of snow.
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b)6 Switch Heater Rectification Plan - Heating Capacity needs to be significantly increased (Hot | OLRTC
Air Blowers)/Heat Tracing/Crib Heaters

The switch heaters on the system appear to have a maximum output of 45kW. By comparison,
the switch heaters on the City's existing Trillium Line have a maximum output of close to
120kW. The heating capacity of the existing switch heaters needs to be significantly increased
in order to have any opportunity to work correctly in winter. At a minimum, hot air blowers
with significantly higher output capacity need to be installed to replace the existing units, heat
tracing cables need to be added to the stock rails, and consideration for installation of crib
heaters should be undertaken. An integrated solution needs to be implemented in order to
bring the solution into compliance with the PSOS. The City requires full technical details on the
plan for upgrade, schedule dates for installation, and signoff by the Engineer of Record on this
issue.

Containment & Mitigation
Ducting & Insulation L \ XXX
Adverse Weather Plan (refer to . | X
city refb12 v.)
Research for Other X
Alternatives (Gas and Heat
Trace)

>
>
>

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.

b)7 Vehicle HVAC - Supplementary Heating and Cooling of the Operator Cab area ALSTOM

Despite assurances that the heating on the system works correctly, supplementary heating
had to be added to the vehicles to improve the interior driver cab temperatures this past
winter. Similarly, the cooling system needs to be corrected to ensure that Vehicle and Vehicle
driver cabs are cooled correctly during hot summer temperatures. As this is a known issue, our
expectations are that this issue is actioned and resolved quickly. The City requires that RTG
provide full technical details on the upgrade to bring the HVAC and supporting systems into
compliance with the PSOS, schedule dates for the upgrade, and signoff by the Engineer of
Record on the planned changes.
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b)7 Vehicle HVAC - Supplementary Heating and Cooling of the Operator Cab area ALSTOM

Despite assurances that the heating on the system works correctly, supplementary heating
had to be added to the vehicles to improve the interior driver cab temperatures this past
winter. Similarly, the cooling system needs to be corrected to ensure that Vehicle and Vehicle
driver cabs are cooled correctly during hot summer temperatures. As this is a known issue, our
expectations are that this issue is actioned and resolved quickly. The City requires that RTG
provide full technical details on the upgrade to bring the HVAC and supporting systems into
compliance with the PSOS, schedule dates for the upgrade, and signoff by the Engineer of
Record on the planned changes.

HVAC and supporting systems are
not in compliance with the PSOS

The City notes that RTG has acknowledged that the System not compliant with PA in this respect. Requiring the use of
supplementary heaters and fans for another cycle of seasons is not acceptable. If capacity of cooling and heating is insufficient
and the current design is not compliant as stated, a more in- depth plan is required. This plan will require confirmation of the
available kW capacity available and identify the upgrades required to increase capacity of the system.

Response

A more in- depth rectification plan is in progress with Alstom engineering and will be presented to the City. That
notwithstanding, Alstom maintains that ss per design the capacity of the cooling and the heating is sufficient. Alstom
underlines that the doors operating in auto mode, does not facilitate the cooling down or heat retention of the saloon and
therefore the cab. An option to consider is the initiation of the “on demand door opening” function (at least at off peaks) which
would mitigate lost ambient temperatures and sustain the required temperature longer, preventing the system from cycling
over too frequently.

ThermoKing control which requires regular resets while in operations by an ERO or Alstom Technician (the City requires an
explanation as to why this keeps occurring and a timeline for the resolution of this issue) and windshield defrosting (using cab
heater) is insufficient to keep windshield clear during certain weather conditions.

Response

Regarding the ThermoKing control: 1 controller failed on LRV 27 on March 23, and the ThermoKing control was then replaced.
No other controller presented issues. The regular reset of the ThermoKing control was the (inappropriate) default response of
the rovers and ERO when the cab heating was not functioning, while the root cause was the APS/CVS failures.

Windshield defroster, 2 type of issues were observed
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b)7 Vehicle HVAC - Supplementary Heating and Cooling of the Operator Cab area ALSTOM
Despite assurances that the heating on the system works correctly, supplementary heating
had to be added to the vehicles to improve the interior driver cab temperatures this past
winter. Similarly, the cooling system needs to be corrected to ensure that Vehicle and Vehicle
driver cabs are cooled correctly during hot summer temperatures. As this is a known issue, our
expectations are that this issue is actioned and resolved quickly. The City requires that RTG
provide full technical details on the upgrade to bring the HVAC and supporting systems into
compliance with the PSOS, schedule dates for the upgrade, and signoff by the Engineer of
Record on the planned changes.

1. During the episodes of APS (CVS) failures, hence cab heating not functioning, a few cases of visibility obstructed by
condensation were reported.

2. During periods of icy rain, frost tended to build up on the opposite (inactive) cab — when the ERO changed cabs,
the thickness of the layer of frost would then require significant time to melt once defroster was activated.

This is now addressed by a software modification, that can leave the defrosting and heating turned ON in the inactive cab.
Furthermore, Alstom tested the defroster function, in March 2020 — hereunder some images.

Beginning of the test End of the test

In addition to increasing the heating capacity and cooling capacity of the system, details on all the various design
enhancements need to be provided to the City in a detailed FMI with all supporting documentation

Response

As mentioned, Alstom is currently testing several modifications, and will share with the City the details of the enhancements
once the tests are completed. Listed below are actions to date and scheduled enhancements. The report on Defroster
Comparison Test was provided to the City via eBuilder 16 April 2020.

Heating - Passenger Area
- The floor heater issues have been repaired (relay connections issues in some vehicles have been completed) - Completed
- The passenger HVAC temperature set point is set at 19°C - Completed
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b)7 Vehicle HVAC - Supplementary Heating and Cooling of the Operator Cab area ALSTOM

Despite assurances that the heating on the system works correctly, supplementary heating
had to be added to the vehicles to improve the interior driver cab temperatures this past
winter. Similarly, the cooling system needs to be corrected to ensure that Vehicle and Vehicle
driver cabs are cooled correctly during hot summer temperatures. As this is a known issue, our
expectations are that this issue is actioned and resolved quickly. The City requires that RTG
provide full technical details on the upgrade to bring the HVAC and supporting systems into
compliance with the PSOS, schedule dates for the upgrade, and signoff by the Engineer of
Record on the planned changes.

Heating — Operator’s Cab
- amechanical mod must be applied to improve thermal insulation just behind the heater — Scheduled
- the sensor position must be improved for better heater monitoring — reading is inappropriate.

Cooling - Passenger Area
- The passenger HVAC temperature set point to be set at 16°C.
- Ensure HVAC unit preventive maintenance is complete {such as filters, cooling agent).

Cooling — Operator’s Cab

e Increase the air flow via the booster (diode at 8.2V to be replaced by 10V diode). (Tested but not implemented)
e Improve the air flow direction towards the windshield via a mechanical modification of the booster duct

¢ Addition item: implementation of sun protection {adhesive film) on the top of windshield is foreseen.

C-Improvement in term of system’s operation

¢ MPU modification to ensure heater and booster in the non-activate cabin - Done

e Modification of the heater panel and driver desk button (to have the correct information) - Done
» Operational instruction to clarify how to use the heater and the booster — Done

¢ Update Operator Manual — To be scheduled

Seasonal Maintenance Regime Protocols

frequent servicing based on seasonal conditions (“Winterization/Summerization” Programs)

for each program to start and finish and will be incorporated into the M&R Maintenance Plan.

Modification for Heater Insulation

>
=

In addition, RTM will review all the necessary maintenance practices associated with assets that require additional and more

E.g. (Summer HVAC Filter Increase filter replacement regime). These programs will be governed by established calendar dates

Sensor Relocation XX IX|X]|X

Change Booster Diode (10V) X

Booster Duct Modification

Adhesive Film Protection X

Driver manual Upgrade

XX ([ XX

Develop (Winter/Summer) Seasonal X

Maintenance Activity procedure

Roll-out Training for Trades X | X

includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time and as
such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the schedule above
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b)8. | Vehicle Braking Systems — Integration Issues: TASK FORCE

A series of different scenarios appear to be contributing to a high incidence of wheel flats on the fleet. The
braking system appears to be suffering from a series of specific issues and contributing factors which are
leading to wheel flats on the trailing bogies. The City requires that RTG provide a Root Cause analysis of
the cause of failure modes, action plan and schedule for rectification, and sign-off by the Engineer of
record. As the City understands this issue, based on information provided by RTG, a partial list of causes
for these wheel flats as follows:

i. Faulty valve(s) in the braking units;

ii. Overly aggressive emergency brake rate for the vehicle;

iii. Overspeed conditions triggered vehicle-signal integration issues;

iv. Sanding systems not working correctly due moisture and icing conditions;

v. False positive activations of the guideway intrusion detection system (GIDS);

vi. Incorrectly configured and calibrated brake - load weight management system;

vii. Overly aggressive emergency brake rate application for the trailing bogie;

viii. Operation of the vehicle in ATPM triggering overspeed conditions; and

ix. Limited effectiveness of the of the slip-slide control system

Due to the complexity of the vehide and
signalling interfaces there has been a high
number of whee! flats contributed to
Emergency brake applications.

Extensive analysis to determine root cause has been the focus of the Taskforce and technical expertise from JBA. The
teams have been working diligently to bring resolution to one of the most complex interfaces of systems, signalling and
vehicle. A fault tree analysis was used to drill down to the root cause and

categorize the various conditions contributing to high triggering events Fault Tree Analysis

related to wheel flat conditions.

The taskforce through exhaustive analysis have prioritized the fault
conditions with recommendation that when implemented will begin to
ween of the high level of wheel flats, with the understanding a system of
this design has protective safety features that are designed to apply
Emergency Braking (e.g. Overspeed conditions, spin “slip” slide conditions,
GIDS activations).

Findings

i) HPU malfunctions are provoking only a small fraction of the
wheel flats caused by EB application. HPU under scrutiny by
vendor with results to be reported to the wheel flats and EB
task force - HPU issues attributed more to brake faults than
wheel flats and make up a small number of faults.

i) and vii) Aggressive Emergency Brake - The choice of brake
rate was clearly challenged by Alstom in design phase, in
order to meet PA requirements excessive brake rate was
applied to trailer bogeys during EB event. Relaxation or
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change to the PA specification could be considered as the Confederation Line does not run on a public road with
automobiles as originally intended.

iii) Overspeed conditions triggered vehicle-signal integration issues; Mitigation through Thales speed profile
improvements in v6.1. Split of EB by location and by date have been analyzed. Then Alstom could support an
ATO/Brake tuning campaign if one is required.

iv) Sand spec under review with suppliers. TCMS S/W 1.2.5.9 includes sanding in the middle-motored bogie during an EB.
Enhanced monitoring of sanding equipment during inclement weather

v) GIDS system issue—response addressed in item 11) of this Plan.

vi) There is no evidence to suggest that there is a systemic issue with respect to the load weight compensation, or brake
calibration. The measured vehicle loads and brake cylinder pressures, in most cases are within reasonable limits of
tolerance and do not lead to excessive brake forces being applied to the wheels. (Enhanced Procedure related to
levelling after wheel truing newly enforced)

viii) The operating mode ATPM is greatly depending on driver behavior. Overspeed is defined by VOBC system, which is
outside Alstom’s scope. The train is only reacting as required by specification. {recommendation already provided to
and agreed by OC Transpo operations)

ix) Slip slide effectivity has been demonstrated and validated during type test. It needs to be recognized that slip slide
control can only make effective use of the available adhesion and cannot increase the performance beyond the
available adhesion. Slip slide control is not enabled during an EB application, this is to support the vehicle in achieving
the design emergency brake rate.

TASK FORCE current Recommendations:

1. Train — Failures/Faults in brake system are being closely monitored by Wabtec; results shared with Task Force

2. Emergency Brake Rate — (PBEB) Review train specification with regards the Project Agreement. Possible proposals
for train and/or system modification in order to decrease aggressive EB rate on trailer bogies, as well as optimise
available adhesion leading up to and during an EB event. There are different possible approaches with respect to
modifications of the hydraulic system on the train currently under review of the task force as this will have the
largest impact on reducing/eliminating wheel flats.

3. Thales v6.1 Software Implementation — Reduction of EBs due to overspeed. Aggressive testing schedule to be
proposed for the month of April.

4. Sand — Utilization of the correct sand in line with the initial specification. Sand deployed to middle motored bogie
during EB event in TCMS S/W 1.2.5.9 (refer to Sanding System response in item 12) of this Plan).

5. GIDS — Adjustment of GIDS parameters to reduce nuisance trips. Proposal in progress for Firmware modification
and adjustment to parameters for scan rate (refer to in item 11) of this Plan).

6. Track Adhesion — Key low adhesion areas to be checked, track expertise and inspection required.

7. ATC System - Accelerating and Braking Profile — especially in extreme cold, inclement weather conditions, trial
amendments to operating protocol regarding localized brake type (type | & Il rate) implementation at worst
adhesion sites.

8. Operation of ATPM - Emergency brake applications when the driver is transitioning out of ATP-M back into ATO
mode. Recommendation to switch back to ATO when stopped at a station provided to, and agreed by, OC Transpo
operations.

9. Slip Slide Control - Slip slide control is effective during normal service braking but is disabled during EB event as
designed. Refer to Task Force Recommendation 2 for EB management.
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Wheel lathe Maintenance

Belfast MSF has the capability to provide 2 operational wheel lathes and has
instituted the activation of 2 wheel lathes during the fall and winter seasons
when wheel flat conditions are more vulnerable. Training has been maximized
by skill set to ensure multi-users on all shifts can operate these complex pieces of
machinery.

In addition, RTM has increased its maintenance frequency checks as part of new
seasonal maintenance protocols to ensure all critical supporting equipment for
service availability are monitored more frequently.

GIDS software upgrade - RTM X

Implement Thales v6.1 software X | X

Vehicle tuning campaign X | X

Brake rate review, change request, then 3 to X[ X|XIX|X
4 months lead-time forecasted

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)9. | Vehicle Door Performance ALSTOM

Based on the performance of the doors in the first four months of service, it was evident that the
design of the doors did not meet the requirements of the Project Agreement. The City requires
confirmation that the planned software to correct the motor overcurrent failure mode "H-bridge"
solution has been safety certified and installed on the fleet of vehicles. Further, the City requires that
RTG provide a root cause analysis and action plan to eliminate the incidents where the doors on a
trailing vehicle do not open automatically. The mechanical isolation process of faulted doors need to
be evaluated and revised as it has proven to be undependable. The City requires confirmation that
the door mechanisms that are currently preventing front-line staff from successfully isolating a door
in fault has been rectified and modified door mechanisms are installed on the fleet. Lastly, the City
requires that RTG provide an updated door isolation procedure to be in place that allows an ERO to
guickly and easily isolate the doors and remove a Vehicle from service without cutting out the VOBC.

Push-back functionality to be added {not part
of the specification)

- Door not apening in some instances due to
bouncing of frain line vs DCU {not reported
during Trial Run}

- Difficulties of door isolation

There are 2 proposed modifications in the software and hardware that are directed at addressing the door related
delays that we anticipate will stabilize the door system reliability to industry norm. These modifications are focused to
address customer behavior of holding doors that translate into consequential door failures.

1. Software modifications
Alstom is introducing the Door SIL-2 software v1.40, which will address the two following door failure modes:

Doors randomly not opening (trailer unit, both units, or just one door)
a. Door not opening in trailer vehicle has been characterised and is due to bouncing effect between relays and Door
Control Unit (DCU). The Door system supplier is incorporating a protection within the next software release.

Solution consists in debouncing the trainline signal by adding a tempo at the Door Control Unit (DCU) level.

Push-back (H-bridge overload)
b. The door system has been exposed to passenger behaviour, that result in forcing doors open, this can cause a
door motor over current fault.

Solution consists of instituting a "Push Back" function allowing auto reset of the door ( 3 consecutives instances before
going into a fault condition). This has been added to the system specification and will be part of next software release.

Progress

The engineering version has been bench tested , in static and in dynamic mode (train launch during engineering hours)
and is satisfactory. The package has been submitted by the door supplier to its assessor, review is ongoing, target for
supplier to have the release note and certification is end of April.

Note : Documentation presenting the changes has already been submitted and approved by the City.
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2. Hardware modifications — Door Isolation
The improvement is based on 2 axis:
a. Avoid any desynchronization between the door leaves, (even the smallest one desynchronization)
b. Modification of the Lefthand Crank to ensure that the pin properly engages in the crank hole

Inspect the Drive Screw Coupling Gap — GO-
NO-GO criteria, dismantle and repair.

Inspect FORKS with objective GO-NO-GO
criteria and replace defective forks with
modified replacement.

Maodification of the Laft Hand Crank ;

« New part (not a modification of the installed part)

« Slotted hole size limited by ¢
- Presence of the holes at the botlom (mounted part) «
- L.ooseness in the mechanical lock (while electric status = OK)

= Validation steps
- By model /calculation
- Mounted on testrig
- Mounted on a rain

Progress
Desynchronization
FMI 36,37,38 already submitted and approved by the City
Implementation ongoing (approx. 1 LRV/day — 6 LRV done)

Crank modification
1°* version of revised part is installed on all doors of LRV 40 for testing — good results
2" version of revised part with enhancement is expected

3D printing for prototyping and validation (before launching full production) - prototype expected before end of April.
FMI will be released once final design is tested and approved.

COVID_19 impacting lead time of final parts (subcontractor plant is closed) — estimation of 6 weeks best case scenario
to receive final parts after re-opening of the plant.
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3. Other

- For door isolation, 3 Field Modification Instructions (FMI) has been presented and will be submitted to the Change
Control Board of RTM. The implementation over the fleet will take approximately 2 months.

- Incorporate any gaps or deficiencies in the procedure, revise, circulate and provide refresher training for
Operator’s.

Door software documentation to assessor X

SIL2 certification X
Implementation over the fleet X
FMI implementation for Door isolation X | X
Operation review (door procedure workshop) X
Door Isolation & Recovery Procedure revision X

Door Isolation & Recovery Refresher Training X
Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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RTG/RTM Performance Reporting — Information Management Incident Reporting System (IMIRS)
The process for recording, capturing and reporting on quality failures and other required reporting

elements including importantly Schedule 20 performance adjustments remains flawed and requires
significant manual intervention.

Significant manual adjustmentis on Daily
Operating Report {DOR}, Performance
Monitoring Report {PMR]}, and Payment
Adjustment Report {PAR} have resulted from
the following process-related issues:

1. KPM definitions are subject to
differences in interpretation and their
applicability to maintenance response
events,

2. Inadeguate understanding of the KPM
regime by those tasked with initisting
maintenance service requests and those
entering work orders into IMIRS,
resulting in many KPM being
misallocated to events, Exacerbated by
the massive volume of work orders
created early on which entrenched some
inaccurate interpretations.

3. A period of time with limited agreement
on the allocation of Lost KM as PCC or
NPCC

As further context to the above, the following issues also led to manual adjustments to performance reporting but have since been
resolved:

Prior to start of revenue service, a fix was implemented in TPMS to correct for missing KM when “Manual Depart” commands were
initiated by TOCC for trains. Subsequent to this fix, consensus was reached between RTM and City/OCT representatives at the Daily
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b}10 | RTG/RTM Performance Reporting — Information Management Incident Reporting System (IMiRS) RTM

The process for recording, capturing and reporting on quality failures and other required reporting
elements including importantly Schedule 20 performance adjustments remains flawed and requires
significant manual intervention.

Operating Reporting (DOR) Meetings on calculation methods for allocating Lost KM to PCC/NPCC; All Lost KM are now fully explained
in the Daily Operating Reports, using these agreed-upon methods.

The introduction of the Amended & Restated PA Schedule 20 revisions in mid-September 2019 resulted in the need for manual
calculation and adjustments mid-month for that month. RTM notes that the City request for ongoing mid-month PMR/PAR generation
functionality is not a PA requirement as these reports are only due at month end. Regardless, in order to improve transparency, RTM
added mid-month draft PMR/PAR generation functionality to IMIRS in November 2019.

The City has made adjustments to the CBTC timetables without issuing revised Service Level detail to RTM reflecting the corresponding
changes to Scheduled Revenue KM. As a result, the baseline Service Plan loaded in TPMS differs from the actual implemented Service
Schedule. RTM, with agreement from City representatives, has been making manual compensatory Lost KM adjustments to Daily
Operating Reports since August 2019. In order to remove this manual work, RTM requires that the City provide updated Service Plans,
with Scheduled Revenue KM by operating period, whenever CBTC timetable changes are implemented. RTM and the City would then
agree in the Daily Operating Meeting that the changes to the Scheduled KM represented by TPMS are correct.

This above will support aligning the raw IMIRS data to accurately reflect the actual system performance and will reduce the need for
RTM to make adjustments which severely complicate the DOR, PMR, PAR processes.

RTM/City KPM workshop X
IMIRS Temporary Repair config changes X

RTM/City to finalize Contract Management X
SOP
Training to persons who create work orders, X
focusing on clarity and detail

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)10 | RTG/RTM Performance Reporting — Information Management Incident Reporting System (IMIRS) RTM
On January 8, 2020, the City provided a full detailed assessment of its observations to date on the
shortcomings of this system (OTT-RTGLET-0296). it is untenable to rely on the current IMIRS
solution for the remaining 28.5 years of the Maintenance Term. The City requires that RTG provide
a full technical detail on the plan for upgrade, schedule dates for installation, and plan to test and
commission the new system.

RTM does not agree that g new replacement
system is required. As noted in the response
to b}10i), the majority of issues relating to
clarity of IMIRS and TPMS data are process
related.

RTM does not view IMIRS as part of the
System infrastructure, and is not subject to
the PA clauses noted in the Deloitte report
attached to OTT-RTG-LET-0296. Regardless,
RTM agrees that certain gaps identified in the
Deioitte report require attention and some of
them have already been addressed.

RTM saes, as key elemants, Gaps #7, 88 and
#9 in the Deloitte report describing a need for
documentation which details functionality,
report calculations, and data sourcas and
data flows, as well as providing additional
RTM resources with operational
knowledga/training regarding IMIRS.

RTM collaborated with the City in development of IMIRS, with the IMIRS plan going through several revisions under the formal
comments review process.

The Daily Operating Report format and content were worked through and revised several times in workshops between RTM and the
City.

Several demonstrations of TPMS and IMIRS were done collaboratively with the City throughout development. The early discrepancies
in vehicle KM allocation were addressed prior to start of revenue service, and the lost KM allocation process was agreed with the City
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b}10 | RTG/RTM Performance Reporting — Information Management Incident Reporting System (IMiRS)

commission the new system.

On January 8, 2020, the City provided a fuil detailed assessment of its observations to date on the
shortcomings of this system (OTT-RTGLET-0296). It is untenable to rely on the current IMIRS
solution for the remaining 28.5 years of the Maintenance Term. The City requires that RTG provide
a full technical detail on the plan for upgrade, schedule dates for installation, and plan to test and

RTM

and has been working effectively. TPMS data is validated during the preparation of each Daily Operating Report, with a reconciliation
of Scheduled KM and Actual KM as part of the lost KM causal analysis.

Please see “IMIRS Performance Report by Deloitte - RTM Response - Apr22” which provides a detailed response to the Deloitte
Report titled “Assessment of Systems and Data Systems supporting the Confederation Line Payment Mechanism”

Issue IMIRS & TPMS Functional Description X
document

Reformatted Payment Adjustment Report X
TPMS and IMIRS cybersecurity audit X
RTM IT Disaster Recovery Plan XX

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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RTG/RTM Performance Reporting — Information Management Incident Reporting System (IMIRS)
Additionally, there are numerous required reports that RTG is to submit to the City that remain
outstanding as outlined in Schedule 15-3, including but not limited to custodial maintenance plans,
preventative maintenance, corrective maintenance, and monthly reliability and maintainability

reports.

Certain reports outlined in Schedule 15-3 are
incomplete or not being provided to the City
per the timelines,

The Maintenance and Rehabilitation Plan,
which is comprised of the Custodial
Maintenance, Corrective Maintenance, and
Preventive Maintenance Plans, is a key
document but is not an output of IMIRS.

The weekly MRS forum presents a detailed picture of vehicle reliability issues, and actions being taken to mitigate/rectify.
The graph below is a sample output from that forum displaying MDBF for certain service affecting failures.
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b}10 | RTG/RTM Performance Reporting — Information Management Incident Reporting System (IMiRS) RTM
Additionally, there are numerous required reports that RTG is to submit to the City that remain
outstanding as outlined in Schedule 15-3, including but not limited to custodial maintenance plans,
preventative maintenance, corrective maintenance, and monthly reliability and maintainability
reports.

2020 - Weekly trend for main svents (0 minutes service affecling fallure;

Workshop on Service Affecting Failures X
criteria

Start providing preliminary monthly reliability X
and maintainability reporting
Review IMIRS attributes and identify gaps X
Detail and implement IMIRS attribute XIXIX| X
enhancements
Prepare a revised Maintenance and X
Rehabilitation Plan

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)11 | Guideway Intrusion Detection System (GIDS) - OLRTC

The City continue to experience emergency brake activations on trains due to GIDS intrusions TASKFORCE
where there is no observable cause or intrusion, i.e. false positives. These scenarios were
occurring prior to the winter season and have continued to occur after weather events even
when there is no snow accumulation and/or blowing snow. The reliability of this system is so
poor that this equipment is routinely disabled at the request of RTG as a preventive measure
against false EB's. The City requires that RTG provide a root cause analysis of the failure
modes, action plan and schedule for rectification of the issues, and signoff by the Engineer of
Record.

Number of false positive trips is causing
concern and disruption to the operations.
Known firmware issue within the scanner

heater,

The detection system uses a Sick LMS5xx series laser scanner to detect human like shape and allow trains and small object
{280mm or less) to enter the Guideway undetected.

Detection is performed from above, higher than the train, by a laser scanner configured to
scan in a pendular downward motion. The scanned area spans from -5 deg to 185 deg from
the horizontal and perpendicular to the train movement. The scanner performs distance
readings at a frequency of 50Hz, at an interval of 0.5 deg and up to a maximum distance of 80
meters from the scanner. OLRTC and the Wheel Flat Task Force have identified two key
actions and other recommendations to improve the performance of the GIDS:

Key Actions:

1. Upgrade firmware to V1.50.9 to fix a known issue with internal heater causing false
alarms. (Health alarms are bypass until firmware upgraded), this will further address
nuisance EB’s contributing to Wheel Flats.

2. Software Upgrade (SW) - Increase the response time to 600msec for all outdoor intrusion fields (not the L & R train
detection fields) to minimize snow squall detection also an E/B mitigation improvement to address wheel flats.

Other recommendations:
1. Limit train minimum speed to 5km/h when entering any stations or tunnels. Never stop trains within 10 meters of
the scanners. No restriction exists when exiting those same locations.
Keep all scan area perimeters clear of debris, grass or snow.
Winter Profile calibration will be required if snow is not cleared regularly at each snow fall.
System should be bypassed during engineering hours (maintenance).
Clean the scanner glass every 6 months — sooner if you are getting health alarms

SN S

An important note to consider is that a slow train can cause the train to EB because it violates item 1 above, and though it
will only be traveling at low speed can also cause a train on the opposite track to EB. The opposite train will most likely be
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travelling at higher speed. The chance of this happening is low but not impossible. This used to be more frequent when
arriving trains were causing the trip but this has been corrected by increasing the scanner angle to 30 degrees from the
vertical. Software and firmware upgrades are scheduled for April 2020 (pending access and the impacts of COVID).

Problem:
GIDS system spuriously tripping on trains, animals, snow drift etc. causing EB application and delay

Short term countermeasure:
Operator cutting out GIDS driving in ATPM, manual intervention during snow storm as required.

Solution:
Software and configuration update for GIDS to prevent spurious detection of snow and small objects. Also, to improve low
temperature performance.

Implementation:
02 May start date; end June finish.

Software and Firmware Upgrade X[ XX

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)12 | Additional Vehicle Issues - A series of additional incomplete or required modifications program have OLRTC
been noted by our operations team which required resolution in order to ensure the success of RTG's THALES
maintenance team moving forward. The City requires corrective action plans to bring them to
resolution:

i) VOBC Reliability: The Operation of double car Trains has the benefit of having redundant

VOBC’s which has masked reliability issues with the performance of the individual units.
Additional analysis and demonstration of these units is required in order to demonstrate
the capability to provide weekend service using single car operations

YOBC halts are occurring more regularly than
expected and more freguently than deemed
acceptable,

The VOBC is reliable.

The VOBC halt is a known issue and there is a fix already planned in Thales
Software version 6.1. We have seen this issue before generally at the Tunney’s end
of the system.

SN

5 855 soich B Wit s
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Thales has identified that there may be a CBTC system wide issue with handling
radio comms in certain conditions. Thales has confirmed that these were
momentary comm losses that were not impacting revenue service and it was not
necessary to remove trains from service.
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The Software update is scheduled for May 2nd and immediate monitoring of
performance will be gauged from the installation date to confirm improvements
related to VOBC Halts.
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Investigation has found there are really only three trains that were causing the real issue with a half dozen more with
sporadic occurrences.

For two out of the three nuisance trains, the problem went away during the week of sampling the information.

At this time, it is still unclear if the issues with these three LRVs is an on-board wiring issue or a CBTC equipment or system
issue.

While a more detailed accounting effort of every train experiencing comm losses could be done, it appears the great
majority of comm losses has occurred amongst three trains (1, 13 and 15) with a sprinkling over a few other trains.

Ongoing investigation and trend analysis points more to an isolated vehicle issue than an equipment issue, particularly in
the case of three LRVs: 1, 13 & 15.LRV 15 appears to have an ongoing (repeated) issue so warrants a more detailed check
of the vehicle and the network wiring. RTM to investigate these repeater trends in more detail for these particular
vehicles.
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Investigate Repeat Vehicles (if req’d)

X

X

VOBC issues to be addressed in 6.1 s/w

X

X

X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the

schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.

RIDEAU TRANSIT it GENERAL PARTNERSHIP

43

805 Belfast Road » Ottawa, ON « K16 §24
Tel: {613) 432-8988 ® Fax: {513) 483-8989



COW0568420

b)12 | Additional Vehicle Issues - A series of additional incomplete or required modifications program have ALSTOM
been noted by our operations team which required resolution in order to ensure the success of RTG's
maintenance team moving forward. The City requires corrective action plans to bring them to

resolution:

The sand that has been used to date is

not compliant with the grain shape and
grain size with Alstom’s procurement
specification ADDO00939214. The grain
size and shape lead to cogging of the
sand delivery system.

Rolling Stock Sanding System

The main adhesion enhancer used on railway networks world- wide is sand. Sanding is used in train operations to improve
adhesion in both braking and traction. In braking, it is used to ensure that the {rain stops in as short a distance as possible
automatically when the ERO selects emergency braking or some instances manually activated based on rail conditions.

The sand is supplied from a hopper (see e.g. of configuration below} mounted on the train. Compressed air is used o blow
the sand out of 3 nozzle attached to the bogie and directed at the wheel-rail contact region. it is important to note that
sand delivered to the sand hopper and nozzle should be kept moisture free and mitigation of water {snow/slush) ingress.
This contact point is exposed to slush and snow in winter conditions and is a known industry challenge due to the close
proximity of the nozzle to interface with the wheel in order to ensure the appropriate amount of sand is directed and

disbursed for correct wheel/rail adhesion.

7
Y y
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\  Hopper /
i

X

ii) Sanding System: Selection of the appropriate sand media, maintenance practices,
pertaining to servicing Vehicles. Plan for any retrofits or modifications to this subsystem.
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Sand Delivery System to the Vehicle

The existing sanding system is a hermetically sealed system designed with two air dryer units to prevent build up of
moisture in the system to avoid contamination of the sand (wet, clogging sand). Sand is delivered and connected to the
sand silo for loading, when the sand is demanded from the sanding service pumps, (as shown in the photo) it is drawn
from the silo into local holding tanks ready to service the vehicles.

RTM considers the sanding system to be a service supporting critical asset and
conducts daily visual inspections of the system to ensure it is working properly.
Both RTM and OEM sanding system provider conduct preventative (daily to
annual) routine maintenance to the system as per the OEM Manual. Due to the
nature of the complexity of the system the OEM supplier performs more in-depth
maintenance related to dust compression and sand pump valve maintenance.

RTM has not had any major problems with wet sand delivered from the system
and considers any issues related to wet sand are primarily related to winter
conditions and the backslash of snow and slush into the sand nozzles, as the
wheels transverse through the rail channel. This is a known industry challenge
maintaining the sanding nozzles on an LRV vehicle under theses harsh winter
conditions.

Enhancements in Quality Checks

RTM is considering the possibility of additional checks on the quality of the sand
as it explores the technology related to moisture and dryness testing at critical
stages of the sand loading process. Further, they are investigating a certification
process, as the VM explores new a supplier to meet their specification, that will validate the sand delivered meets a level
of criteria acceptable before being loaded into the sand system.

RTM is fully aware of the importance in ensuring the system for the sand is kept at temperature and dry and will continue
to monitor the system and rectify any issues that arise expeditiously.

Sand Specification
Quality and sand grain size are factors related to sand clumping in the sand nozzles (refer to photo below). The finer the
sand, the increased potential for clumping and clogging. Currently, the VM is seeking to improve the quality and grain size
of the sand in an effort to mitigate sand clumping that can block the flow of sand to the wheel and prevent proper
adhesion necessary for braking in winter conditions.

The Vehicle Maintainer (VM) is pursuing alternate sand suppliers to ensure that correct granular sand size meets their
specification. This has been a challenge as there are very few suppliers in Canada that can meet the required criteria.
Once a supplier is selected that meets the specification, Sand Media will be introduced to the Sand delivery system in time
for seasonal conditions.
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Seasonal Maintenance Regime

In addition, RTM and the VM will introduce as part of the Seasonal Maintenance Regime activities associated with Adverse
Weather Protocol an Industry Best Practice preventative maintenance activity for clearing “clogged sander nozzles”.

Based on Adverse weather criteria this activity will be triggered under conditions when snow and slush accumulation is
imminent. The practice will involve maintenance personnel to ensure sander nozzles are clear of obstruction, prior to
entering service and at the end of service reduction.

Sand Delivery System Inspection (Daily) XEX|IX]X| XXX XX XXX XX XXX XX XXX XX
Procure the Correct Sand X| X

Expend remaining sand by next winter season X XIXI X XX

Ensure new sand media is loaded into the X | X

fleet

Preventative Maintenance Adverse Weather X

Regime to include Sander nozzle clearing

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)12 | Additional Vehicle Issues - A series of additional incomplete or required modifications program have ALSTOM
been noted by our operations team which required resolution in order to ensure the success of RTG's
maintenance team moving forward. The City requires corrective action plans to bring them to resolution

iii) Compressor Performance: Recent concerns regarding level boarding at the platforms and
general reliability issues with the Compressor issues need to be addressed. Details of any
planned improvements to the System are required. RTG’s previous proposal to remove
every other compressor shall not be progressed until the reliability of the compressor
improves. This issue is particularly concerning as it our understanding that stage 2 fleet
vehicles have been modified in that there is no longer a redundant compressor in each
Vehicle, and as such any compressor failures on the Stage 2 fleet will directly result in an
immediate service impact

105%'s recorded in relation with Air Supply
perceived as cOMmpressor issue,

Recent Failure Analysis as reported in the weekly MRS meetings and indicate that there have only been 2 faulty
compressor events since the start of Revenue Service:

- 0n19/12/2019 one compressor removed from LRV08 with a pressure sensor faulty (vendor expertise analysis
ongoing)

- 0On27/12/2019 one compressor removed from LRV27 due to internal leak on the compressor {vendor expertise
analysis ongoing)

More information regarding the above 2 issues will be shared as soon as the components are returned from the vendor.
Note that there is no link between these two failures as they appear to be isolated.

As noted, there have only been 2 compressor faults. There is a misunderstanding since the compressor faults based on
the information available via the DDU, end up being related to a fault with some other aspect of the system. The pareto
below shows the various groupings.

NFF/ Reset - For most events a simple reset of the train is performed and/or the system is checked and no fault is found.
A portion of these events quite possibly could be related to faults with the CVS and also nuisance alarms which may need
to be addressed by better alarm management.

CVS faults — in these cases a genuine fault with the CVS was identified and the fix consisted of either resetting the CVS or
replacing it.

Duplicate WO - Self explanatory. OCTranspo used to raise a separate work order for each I0S code but as the 10S codes
are all related to the same issue, the response from the tech ends up being a cut and paste from the original work order.
These can be ignored.

Leveling Rod — On a few cases the leveling rods were stuck in one of the extreme positions which affected the system
charging with air. The rods were either adjusted or changed.

Fittings tightened & values replaced — these were mechanical issues whereby fittings from hoses, pipes, values, etc. were
found to be leaking and were subsequently tightened. A portion of these would fall into the NFF/ Reset category.
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The impression is influenced by the fact that numerous Air Supply I0S are raised (125 events since Revenue Service) due
to parking on a super elevated curved track, duplicates, Auxiliary Power Supply events (air supply is a consequence) and
some air piping leak.

3 Air L

e City Comment: It should be noted that an issue which presents as a compressor fault may not be due to the compressor
itself. However, that issue must still be addressed to solve the problem. A “No Trouble Found” is still an issue that needs to
be addressed and the high number of NFF work orders suggests there are additional issues.

Alstom are also tackling technical topics leading to “Air Supply 10S” such as levelling rod adjustment and fittings. PARETO
for “Air Supply” is part of the reliability analysis the vehicle supplier is doing.

e City Comment: Parking a train on a super elevated curve should not result in a compressor issue and identifies poor
system integration of the compressed air.

This exported constraint is rather typical with an air levelling system and was part of the design review. Alstom state that
there is no issue with the compressor itself and the system recovery. The issue is an 10S about “Air Supply” is raised to the
operator.

e City Comment: RTG is reminded of Knorr’s statement that the compressor being used is not applicable for vehicles with
air suspension.

Per Alstom this allegation is completely wrong and they have declined to provide further comments. (RTG will schedule a
small group discussion with the City)
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e City Comment: 10512 is continually seen while in operations which as per the Alstom 105 code document, is listed as the
loss of one compressor. Even though the result may not be a compressor replacement, the continual faults while in
operations is concerning and should not be occurring.

The meaning of 10S 12 has been explained to OCT operators and the one occurring everyday at the connector (LRV parked
on super elevated track) is not a concern. The other ones have been technically explained by a loss of Auxiliary Power
Supply. If the City is willing to change the approach defined during the design phase (I0S shown to the driver via DDU),
Alstom will support this discussion.

e City Comment: Adjustments to fitting rods or leaky valves needs to tracked and assessed for reliability improvements -
this is not acceptable normal operations.
Please see answer to first bullet point.

Train architecture:

Alstom explained in 2018 the “one compressor + air tank” configuration to ensure PA compliance in specific conditions.
Alstom documented this change with calculation notes and simulations shared with OLRT and the City.

To fulfill the requirements, Alstom needs to deploy this solution on stage 1 trains. This configuration is part of Stage 2
configuration and has been implemented on the first stage 2 trains.

Air type test report have been provided to the City recently (ADD0000939042-C TS17 Air system report rev C).

Vehicle Supplier will provide RAMS and functionality in line with this configuration.

Type test report X

Retrofit on Stage 1 vehicles (to be organized)

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)12 | Additional Vehicle Issues - A series of additional incomplete or required modifications ALSTOM
program have been noted by our operations team which required resolution in order to ensure
the success of RTG's maintenance team moving forward. The City requires corrective action
plans to bring them to resolution:
iv) Bogie Retrofit: The city requires details of the bogie retrofit and a schedule to
complete the fleet.

An improvement plan was needed to add
a new greasing point onto the existing
design of the axie for improved
accessibility {no impact on ongoing
maintenance regime)

This is a lessons learned modification
{return of experience} with this supplier
on other projects such as Istanbul, TTNG,
ete

Note that FMI ST6-FMI-007 Upgrade of Bearing boxes and Axle
from V4 to V5 on axle beam has been submitted to the City.

The Modification Program is applicable to LRV 1 to LRV 44.

Current Status as of March 24™:

- LRVO7, LRV17, LRVO5, LRV19, LRVO9, LRV22, LRV31, LRV27
completed.

- LRV 16 & LRV 11 remain levelling.

- LRV26 under retrofit (new bogies to install).

12 design has thar Tprover
avbersd teeth fo 0 2¢ tocal bearing pressorg asd greace extrusion
- ith an additional greass nipple atcessible from the evierior

The capacity is set for one LRV per week synchronising supplier, Sorel-
Tracy and retrofit team.

Grease nipple

\ -

The Maintainer is looking at possibility ramping up to increase from 1,5
LRV per week (not confirmed).

This is not a mission critical issue, but rather a modification to improve
accessibility and accelerate maintenance activity.

Bogie Retro-fit Program ' _‘ XIX]IXIX| X XXX XXX XXX X XXX

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)12 | Additional Vehicle Issues - A series of additional incomplete or required modifications program have ALSTOM
been noted by our operations team which required resolution in order to ensure the success of RTG's
maintenance team moving forward. The City requires corrective action plans to bring them to
resolution:

v) Driver Cab Door Program: The City requires the permanent solution for the cab door
modification along with a schedule to complete the fleet. (Acrylic Doors are not
acceptable as the long-term fix).

Acrylic Doors are not acceptable as the
long-term fix

New cabin door compatible with the existing cab partition wall keeping the same interfaces has been developed and

presented to OLRTC/RTM and the City.

Key enhancements:

- Frame around the glass

- Plate in both side on the middle of the door

- New stopper for the panic bar (on the lock itself)

- New lock from Barat supplier (already approved by SNCF)
- New mechanism for the internal door lock

- New “property” keys (room side)

2"¢ Prototype X

Fatigue Test of New Door X

Launch Serial Production X

First batch of parts scheduled in Ottawa X

Fleet Retrofit (Scheduled 4 LRVs per week) X1 X! X|X
Completion of “in-use” vehicle retro-fit X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)12 | Additional Vehicle Issues - A series of additional incomplete or required modifications program have ALSTOM
been noted by our operations team which required resolution in order to ensure the success of RTG's
maintenance team moving forward. The City requires corrective action plans to bring them to
resolution:

vi) Spare Parts Stock Levels: Scavenging of parts and insufficient supply chain: The City
requires RTG to provide a plan and schedule to restore the full fleet to service and
additional investments to ensure stocking levels are appropriate.

vii) Staffing Levels: Based on recent experience, due to reliability or other reasons, we
understand that a shortage of qualified technical staff is hampering RTG’s ability to deliver
the required number f vehicles to service. The City requires a plan to level set the staffing
to properly accommodate the ongoing inspection requirements and backiog of
deficiencies, modifications, and repair work to the vehicle fleet.

High levels of multiple component and
failures have taxed the existing vendor sho
supply chains, which have led to “part
borrowing” from maintenance spare
vehicles.

vi) Spare Parts Stock level

The most critical part shortages have been primarily contributed to overlapping epidemic failures on 3 components of the
vehicle, they include Line Inductors, CVS, and Smoke detectors. Unfortunately, failure of these components further
aggravated service availability, compounding the issue pertaining to stock levels. The plan independently refers to
improvements for these components and their status of reliability improving which in turn is already stabilizing the supply
chain in relation to the following:

- Line inductor the crisis with Inductors and CVS was unprecedented, and impossible for the supply chain to forecast; the
established safety levels for stocked parts were unable to support the high rate of failure for such a rapid duration of
failure. As described in section 1b) of the plan, there is now a process in place to recover; and a permanent solution, supply
chain has stabilized and the situation is back under control.

- Auxiliary Power Unit (CVS) similarly as described for Line Inductor shortages, the supply chain stock levels were unable to
keep up with the rate of failure and commercial issues with the OEM were also hampering supply. The VM has managed
to divert some of the repairs to a Canadian subcontractor as a means of keeping supply chain moving. The situation
requires special attention and VM Procurement is fully involved at the highest levels of the organization to ensure progress
of the recovery plan. Additionally, the VM have ensured through their supplier, 6 CVS to be delivered per month. As we
progress in stabilizing the supply chain for CVS, we are actively pursuing in parallel root cause initiatives through the Task
Force to have a permanent fix in place for the CVS.

- Smoke detectors shortage is now under control with more than 60 in stock as well as a process to reconfigure them, and
an improved maintenance process (while HVAC filters are cleaned, the detectors are protected or removed thereby
avoiding contamination).
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Expediting and Sourcing

On a daily basis North American Sourcing Management for the VM, follows up with the critical suppliers to ensure quality
and on time delivery. In particular, due to the impact of COVID_19, there is heightened awareness and communication,
which is necessary to understand the impact of ETA changes and other methods of delivery to keep supply chain stable.

For safety/service critical parts (e.g. CVS, Line Inductors) There are daily meetings involving Senior Management of NAM
regarding CVS local supplier, Line Inductors and Contactors in coordination with Sesto and Hornell and the suppliers,
Meetings with other related key component suppliers are held on a weekly basis.

In addition, there is daily visibility on the status of parts during the daily visualization management meeting, the status and
ETA timelines for part deliveries are communicated and actioned daily.

Supply Chain Process

The maintainer, also in collaboration with RTM, developed an internal process to track the status of service affecting
critical parts list (as noted in the graphic below). RTM continues to monitor the VM and their progress in sustaining and
developing processes that support a healthy supply chain through the QMS and auditing. A recent audit completed by
RTM indicates internal supply chain processes are in order, further reflecting the epidemic failures of the components
described above are the major contributing impact to the safety stock level depletion. All which are on the path to
rectification as described in the plan.

Continued reliability improvements will contribute to a healthy and stable supply chain, however, in the wake of this
unforeseen event of COVD_19 globally, Alstom are receiving more and more communications of suppliers struggling, more
specifically those overseas due to plant shutdowns and flight restrictions. In some cases, certain key sub suppliers have
shut their plants down with no timeline in sight as to start-up. As COVID_19 restrictions continue so does our ability to
sustain a healthy supply chain.
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Staffing Levels

RTM has examined their current Organizational structure and the requirements necessary to support all of the activities
associated with their internal plans, JBA recommendations and the Remedy/Rectification Plan. In addition, all key
stakeholders ALSTOM/OLRTC/RTM have come to the same conclusion that resourcing to support the execution of the plan
will require a collaborative approach.

The Vehicle Maintainer (VM) since revenue start-up has continued to increase staffing as demonstrated in the graphic below
(“Staff”). Since September 2019 resourcing has increased by more than 60%. The VM has made adjustments in structure
and alignment with operational and maintenance demands.

The VM has recognized the changes in resource demand from an organizational structure perspective and has recently made
changes to Manager and Supervisor level staffing to support the organization from a balanced workforce outlook. More
importantly, the VM has removed any reference of a delineation in the organizational change (supplier — maintainer) by
centralizing the entire organization under one Operations Director. As referenced in the two Org charts (before and after)
below.

The VM launched recruitment campaigns in line with the org chart with an added Service Operations Director as well as
adding rail experienced Supervisors to strengthen middle-management layers that were a gap.

The VM has recognized and responded to the resource distribution concerns by examining the organization internally and
addressing gaps associated with resourcing conflict between the split organizational structure. The new structure
improvements include:

- One point of accountability (Service Operations Director)
- Centralization approach (one Team)

- Balanced resources (Reallocation of resources when business priorities shift)
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Below is a “before” Alstom Organization Chart:
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The “after” Alstom Organization Chart is below:

Ottawa MSF — Organization as of Nov, 2019
(excluding all support functions)
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Ottawa MSF — Organization
(excluding all support functions)
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Each of the Management Teams are defined in more detail in the following tables and are monitored for vacancies to ensure
staffing levels are maintained.

VM - MANAGEMENT TEAM STAFFING PLAN

COACTOAL TARGETED CHAK

ivoition

HEADCOUNT | | HEADCOUNT | | vamianion | | opewmen

OPERATIONS SERVICE DIRECTOR STARF 1 i
CUSTOMER THRECTOR STAFF 1 3 o O
O |FROJECT MANAGER STAFF 1 b3 & 2
£ JDEPUTY PROIECT MANAGER STAFF 1 b3 & el
£ {PROIECT ADDAIN STAFF 1 b3 4 0
F O EHS MANAGER STAFF 1 2 % i
G |PREFORMANCE MANAGER STAFF 1 3 & s
H {OPERATIONS MANAGER STAFF 1 3 8 o
i INIMG MANAGER STAFF 1 3 b4 ¢
1 TRAIMING CODRDINATOR STARF 1 3 f+d ¢
K| TRAINING SPECIALIST STAFF i 3 ¢ ¢
L {SCBW MAMAGER STAFF i 3 e &
B SUPPLY CHAIN & WARFROUSE OP. - 4 5 i &
N DOCUMENTATION ERG, STAFF 1 3 e o
< HECT CONTROLLER STAFF & 3 i i
P ST QUALITY & SAFETY MGR. STAFF 1 i 4 0
O |CONTRATT MANAGER & ADMIN STAFF & 2 i %
R {HR BUSINESS PARTNER STAFF 1 i 8 {
ISRT BUSINESS PARTNER STAFF 1 i ¢ 5
MAINTEMANCE ENG. MANAGER & ENGINEERS STAFF 9 8 & ]
TOTAL {Except support functions) L : 29 34 5 3
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pogmon .

AcTiAL

| HEADCOUNT

TARGETED

READCOUNT

beancount] | uar

_opEnNED |

vamsTion |

A I MANAGER 1 0 ¢
B | SUPERVISOR STAFF i i 1 1

T |WARRANTY TECHNICIANS 12z 135 g 5

5 VALIBATION & TESTING o 2 2 ¢

“E [ WARRANTY SUPPORT TECHNICIANS 1 10 0 ¢

F e STAFF 1 3 o ¢

G a o ] ¢

# Q ¢ o I

i i ¢ h] o

3 g ¢ 0 o

K 9 o 0 o

{ | WARTEC SUPFRWISOR CONT. 1 b3 ] o

WABTEC TECHNICIANS 1 1 ] o

TOTAL {!-:xs:spt suaap#r: fumtism i 24 38 3 5

VM ~ MAINTENANCE TEAM STAFFING PLAN

. TARGETED

. ACTUAL (HEapcouny| | MAR
o . iaﬁwmtsm BEADCOUNT| | wamATION | | oPEnNED
A | MANAGER g i 8

B |SUPERVISDRS STAFF ] ] 3 2
€ |PLAMNNER STAFF 1 2z 3 ]
£ | MANT. VEHICLE TECHNICIANS - 24 24 & G
TEMPCORARY pAY TECHNICIANG - 1] 13 i3 G
CLEANERS - 12 3z [+ G
TEMPORARY CLEANERS TEMP 3 s % G
ROVERS 16 18 & G
HIOSTLERS 24 24 ¢ G
HEFPOESK / BATATLERK 2 2 E+] 5]
¢ iy
E4] G
¢ 5
TOTAL [Except suppart functione] g5 167 22 z

VM - INFRASTRUCTURE TEAM STAFFING PLAN

|posimon HEARCOUNT . &m‘:.

MARISTION | | OPENNED

A | MANAS | steE T N o
B [SUPERVISORS STAFF 1 2 1 2
C |GLIDEWAYS - 12 12 3] o
o |[POWER 8 8 8 o
E |SIGNALLING & COMMUNICATION - 8 4] 0
3 8 9
= e ]
5 ] a
! 8 9
$ 8 0
K |ALLTRADE CONT o ] ] o
b |GREELEE CONT o e 8 o
ARE o 2 4] 9
TOTAL [Except support Runctions) 2% 31 2 3

VM - RETROFIT TEAM STAFFING PLAN
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- AcTuar | | tamceven | | wsepcownt | HAR
Ll HEADCOUNT | | HEADCOUNT | | VARIATION | | OPENNED
A ISITE MANAGER 3 b3 53 ¢]
B {PROJECT MANAGER STAFF 1 1 o 0
1ADDM STAFF 1 1 o ¢}
D ENG & INDUSTREALENG. STAFF & & 3] e}
£ OIPLAMMER STAFY 3 1 a3 1
FoOSC WMIANAGER STAFF 3 i3 153 ]
5 | WAREHOUSE 3 3 o ]
H [PROD. SUPERVIZCR STAFF i i o] e}
b {RETROHT SUPPERVISOR STAFF 3 1 a3 e}
3 |PROD, TECRMICIANS K 3 a a
K REYROFMT TECHMICIANS 14 34 O t]
*LOWARRAMNTY SUPPCRT TECHMICIANS 1 ] -1 el
AR I TESTENG TECHMICIANS 5 5 ja3 o
N OjOUALTY MANAGER & TECHRICIANS STAFF 5 5 jal e}
EHS STAFF 1 1 @ a
BEAINTENARCE 3 1 23 4]
2 )] & e}
55 45 -0 0
VM ~ MAINTENANCE TECHNICIAN SHIFT PLAN
The following provides a resource leveled plan for the VM’s technicians.
TECHNICIANS SHIFT SUNDAY | MONDAY | TUESDAY |WEDNESDAY| THURSDAY FRIDAY | SATURDAY
w D 3 5 5 5 5 3 3
Z |GUIDEWAY 9y
5 Night 5 5 5 5 5 5 5
=1 D 2 2 2 2 2 2 2
E |POWER -
3 Night 1 1 1 2 2 1 1
Day 2 2 2 2 2 2 2
L |SIGNALIZATION
Z Night 2 2 2 2 2 2 2
Day 4 4 4 4 6 4 4
\“I’IEI: r‘c{iNANCE Afternoon 4 4 4 4 6 4 4
w Night 4 4 4 4 6 4 4
o
Z |SERV. & CLEANING Day : 2 4 4 4 2 2
z Night 7 7 8 8 8 4 7
E Day 5 5 5 5 5 5 5
g HOSTLER Afternoon 1 1 1 1 1 1 1
Night 8 8 8 8 8 8 8
Day 3 3 3 3 3 3 3
ROVER
Night 0 4 4 4 4 4 0
Day 3 3 3 3 3 3 3
WARRANTY Afternoon 3 3 3 3 3 3 3
§ Night 3 3 3 3 3 3 3
= Day 0 6 6 6 6 6 0
© |RETROFIT - BOGIES Afternoon 0 0 0 0 0 0 0
5 Night 0 0 0 0 0 0 0
e Day . 8 8 8 8 8 ‘
RETROFIT - WAVE2 Afternoon 6 6 6 6 6
Night 5 0 0 0 0 0 5
5472 72 88 91 92 98 83 72
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External Support

The Canadian Engineering Director for the VM resides in Montreal is supported with on call subject matter experts
covering all the subjects including but not limited to Traction, Braking System, power supply, maintenance/industrial
systems, etc., In addition there is localised specialist support that reside in Ottawa to support the organization.

Furthermore, there is continuous offshore team support in Hornell -USA, Charleroi’s -Belgium, Sesto-Italy and the Citadis
Platform in Paris Head Quarters supporting the project on a daily basis. Suppliers, are also available to be on-site and have
participated frequently contributing to the Reliability task forces. However, COVID_19 has limited any physical on-site
activity.

Rectification Plan Resourcing
A dedicated RTG Project Manager has been appointed to execute the Plan.

OLRTC/RTM are discussing the logistics of the merger of OLRTC resources under RTG as one unified team so that actionable
items of the plan can be effectively managed and resourced more efficiently. The timelines for permanent solutions will
require many interactions over the next year and it is imperative that RTG utilizes every opportunity to expand its
capabilities.

Further, each company in the RTG Partnership has and remains fully committed to providing any additional technical and or
operational and maintenance staffing to further support the delivery of this plan. An Internal Remedial Plan Steering
Committee will be formed with key working groups in order to execute all of the activities as safely, effectively and efficiently
as possible. The focus of the steering committee will be to align resources with actions and to parallel activities for timely
rectification.

Operation Director Recruitment X
Strengthen Supervisory Positions X| X| X
Forming of the Steering committee X
Forming of RTG/RTM/OLRTC resource X
working groups

Subject Matter Specialist Support X X| XX

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)13 | Additional System Issues: A series of additional incomplete technical issues related to systems have OLRTC
been noted by our operations and planning teams which require resolution in order to ensure the
success of the maintenance team moving forward. The City requires that RTG provide corrective action Thales
plans and schedules to bring them to resolution:
i) Signals System: A series of technical issues exist which require an update to the Thales
software systems. A detailed rollout plan is required in order to advance the
implementation of the updated software.

OCTranspo, through revenue service
opearations, has identified issues with the
CBTC system. The issues are not safety
related but do have an impact on overall
performance of the system.

install the new Software release the weekend of 02/03 May 2020.

of the system over the weekend proposed: {(note that a detailed plan has been provided for the City’s review)

Sat, May 2, 2020:
e (7:30-08:00 -4 coupled train sets perform Guideway sweep

UOT, TRE and BLA

08:30 — 18:30 Install Build 6.1 software:

Zone Controllers (TUN, UOT, TRE, BLA, MSF)

VOBC (5 Coupled Trains)

ATS (2 Central SRS, 5 Local ATS, 2 BCC WS, 2 YCC WS, 3 TOCC WS)
Install 18 Guideway Tags (9 on each track at PTSTTs)

Execute Testing

Sun, May 3, 2020:
e (07:30-08:00 —4 coupled train sets perform Guideway sweep

08:30-18:30

Execute Testing

Revert Test software to Revenue software:

Zone Controllers (TUN, UOT, TRE, BLA, MSF)

VOBC (5 Coupled Trains)

ATS (2 Central SRS, 5 Local ATS, 2 BCC WS, 2 YCC WS, 3 TOCC WS)
Uninstall 18 Guideway Tags (9 on each track at PTSTTs)

* NOTE: The start stations may change depending on where testing left off the previous day

Thales had some CBTC upgrades in place and ready for field testing in SW Build 6.00 since early November. THALES will

Installation of this new software should alleviate most, if not all of the CBTC related issues that have been observed, but this cannot be
guaranteed until after the SW update is installed. A suggested installation schedule is as follows but will necessitate complete closure

e (08:15—same 4 coupled train sets one each positioned where Thales personnel will board trains at stations: TUN,

e (8:15—same 4 coupled train sets one each positioned where Thales personnel will board trains at stations: TUN,
UOT, TRE and BLA. NOTE: These start stations may change depending on where testing left off the previous day.
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Testing X| X
Safety Validation X1 X
Final Installation X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)13 | Additional System Issues: A series of additional incomplete technical issues related to systems have ALSTOM
been noted by our operations and planning teams which require resolution in order to ensure the OLRTC
success of the maintenance team moving forward. The City requires that RTG provide corrective action
plans and schedules to bring them to resolution: (i. through v.)

ii) CCTV Wayside Onboard Vehicle: The current system that provides the operator with a
view of the platform edge remains unreliable and unproven. The centralized software
systems that manage the distribution of video to the vehicles is still not working and it is
unclear that the current architecture will ever work. It may be required to implement a
localized, station-based control system in order to simplify the solution and make it more
robust.

iii) Public Address and Passenger Information System: There is an outstanding task to test
and demonstrate that the onboard public address and passenger information systems
work reliably in normal service operations and in diversion scenarios.

The ERO cab CCTVY of the train doors and
platform interface have not been displayed
reliably.

Through interface meetings, it became apparent that the performance of the system could be improved through changing
the inputs selected from the CBTC system.

At present there is a mitigated software version deployed on the fleet, version 6.3. The software will improve the situation
with “no mission”, it will also improve the lag for that occasionally occurs when the screens populate within the driver’s
cab.

Alstom is now in the process of rewriting the software for testing and releasing at the end of May. Then validation and
demonstration before implementation in June.

Mitigation Plan is in place with spotters as the system was not demonstrated when starting revenue service in September
2019. Reduction of the coverage of spotters under discussion with City (as the remaining dysfunction is linked to “Loss of
Mission” input in 2 specific stations (Bayview and Cyrville).

All functionalities have been demonstrated and to the exception of the "no mission" issue the system is working as per
design.

Alstom is also working on 10S (fault) management to filter the information and ensure only "accurate" faulty equipment is
managed in future software release (nothing functional).

Meetings and review of system performance are ongoing with all parties, including the City.
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Safety Review with City — necessity of X
spotters

New software release (change VOBC variables X
Validation and dynamic test X
Implementation over the fleet X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)13 | Additional System Issues: A series of additional incomplete technical issues related to systems have RTM
been noted by our operations and planning teams which require resolution in order to ensure the OLRTC
success of the maintenance team moving forward. The City requires that RTG provide corrective action THALES
plans and schedules to bring them to resolution:

i) Next Train Arrival Messaging: The reliability of the countdown messages on the platforms
is still unreliable and the related provision of this same information through a real-time
data feed to the City appears incomplete.

iii) Passenger Counting System: RTG has not provided the required daily summary reports of
passenger counts through a real-time data feed to the City.

The PIDS on the station platforms have
been inconsistent in the information
that they display.

v} Passenger counting information is not v
being transmitted to the City

iv) Next Train Arrival
Thales has a SW update in SW Build 6.01 to amend incorrect PIS information when trains are on diversions. The two issues
are:
a) Eastbound trains on LN04 (short turnback at the Hurdman pseudo-station) showing as out of service. Fixed in
B6.01 (CCP00433043)
b) Incorrect prediction times when running headway regulation with the primary turnback closed. Fixed in B6.01
(CCP00434788)

Thales SW Build 6.01 will be deployed as per b13) above.
v) Passenger Counting System

There are ongoing issues with the integrity of the onboard APC data which is then transmitted from the vehicles to a
wayside server at the MSF at the end of each day. This must be resolved to enable accurate passenger count reports to be
generated and included in the Daily Operating Report. Alstom’s software update timeline which will address the for the
on-board APC issues software is shown below. Following this update, Alstom will validate the communication of the APC
data from each Vehicle to the wayside server at the MSF.

Once the accurate APC data from the Vehicles data issues are resolved is being reliably transferred to the MSF server on a
daily basis, RTM will be able to retrieve the clean raw passenger counting data from the MSF server and finalize
configuration of the Acorel (APC supplier) proprietary post-processing software. Once the software is configured,
passenger count figures will can start to be added to the Daily Operating Report.
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2 groups

A MPU/DDUTEVR

B. ARC

=¥ If one software of a group fails, the other software group can stili be deploved

Static non-regression done Go/Nogo
Engineering hours - Night of Thursday, March 260 7 27% AT monitoring

Deployment on 1 frain during off-peak hours — Friday, March 279 {30 frorn the Gty
Deployment on 2 trains during the day . Sat and Sun March 28% and 289

Deployment on the fleet starting Monday, March 30%

G fron the City

GO from the Gy

Thales v6.1 update (as per section b13)) X! X
Vehicle APC software updates X
Vehicle to wayside APC data and comms X X
validation

RTM APC software configuration, commence X| X[ X
passenger count reporting

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the

schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14 | Additional Infrastructure Issues: A series of additional technical and organizational issues OLRTC
related to infrastructure and infrastructure maintenance have been noted by our operations RTM
team which require resolution in order to ensure the success of the maintenance team moving
forward. The City requires that RTG provide an action plan and schedule to bring these issues
to resolution:

Light Maintenance Bays in the
MSF have experienced multiple
disruptions to operations as a
resuft of blown fuses interrupting
QOCS power to the maintenance
bays. The disruptions have
caused limitations in efficiencies
for delivering trains to the bays
that require mainienance.

As per SMS

understood to be higher).

i. Maintenance Facility — LMB: For a low floor Vehicle with the majority of critical
equipment located on the roof of the Vehicle, it is imperative that maintenance staff
have simple and safe access to the roof of the Vehicles. This access requires the
appropriate safety controls in place for electrical lockouts in order to undertake
appropriate maintenance. Despite having been in service for over six months, we
understand that there are ongoing technical issues and operating procedure issues in
order to deal with electrical safety. A plan to repair the existing electrical controls is
required and updates to the procedures are required.

Initial Report into MSF Stinger Panel Damage & Recovery Options February 24™, 2020

It is understood that a number of fuse and contactor failures occur during the summer months — these being ascribed to
“excessive current” or the use of the non wash mode for vehicle movements (where the permissible current draw is
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b)14 | Additional Infrastructure Issues: A series of additional technical and organizational issues OLRTC
related to infrastructure and infrastructure maintenance have been noted by our operations RTM
team which require resolution in order to ensure the success of the maintenance team moving
forward. The City requires that RTG provide an action plan and schedule to bring these issues
to resolution:

i. Maintenance Facility — LMB: For a low floor Vehicle with the majority of critical
equipment located on the roof of the Vehicle, it is imperative that maintenance staff
have simple and safe access to the roof of the Vehicles. This access requires the
appropriate safety controls in place for electrical lockouts in order to undertake
appropriate maintenance. Despite having been in service for over six months, we
understand that there are ongoing technical issues and operating procedure issues in
order to deal with electrical safety. A plan to repair the existing electrical controls is
required and updates to the procedures are required.

During late November and December 2019 as the winter weather closed in, more LMB OCS fuse failures occurred as a
number of issues with the train’s onboard 1500V DC electrical equipment increased. Several vehicles have either arrived in
the shop with existing faults or latent faults (such as
ice entry into traction equipment cases which
subsequently thaws and causes an electrical short), or
have been powered up via the OCS in the LMB while
the vehicle is still under a fault condition. This leads
to overcurrent conditions on the LMC OCS circuit and
an increased occurrence of blown fuses.

As part of the findings and testing an attached plot
explains the fault condition:

The simulation of currents and voltages of a single train traction converter filter and the shop stored electromagnetic
energy being released by an inadvertent contactor operation, or a fuse operation. It easily explains and demonstrates why
the overvoltage occurs, why the fuse blows and then causes the consequent downstream damage. This explains why
contactors and other metalwork within the panel are subject to flashover during fault events.

The combination of fault current; the need to ensure protection discrimination; the associated requirement for fast
operating fuses; and stored electromagnetic energy in the train; translates that the present equipment is unlikely to be
adaptable and repairable to provide a design to suit these fault conditions.

Mitigation Procedure
REPLACED Existing Fused LMB Design

Technical Working Committee X | X

Design Architecture & Drawing Approval X X1 X

Full Scale Prototype and Testing XI XX XX
System Certification & Engineer Sign-off X
OEM Manuals and Procedural Revisions X1 X
Training Roll-out X1 X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14 | Additional Infrastructure Issues: A series of additional technical and organizational issues OLRTC
related to infrastructure and infrastructure maintenance have been noted by our operations RTM
team which require resolution in order to ensure the success of the maintenance team moving
forward. The City requires that RTG provide an action plan and schedule to bring these issues
to resolution:

i. Maintenance Facility — LMB: For a low floor Vehicle with the majority of critical
equipment located on the roof of the Vehicle, it is imperative that maintenance staff
have simple and safe access to the roof of the Vehicles. This access requires the
appropriate safety controls in place for electrical lockouts in order to undertake
appropriate maintenance. Despite having been in service for over six months, we
understand that there are ongoing technical issues and operating procedure issues in
order to deal with electrical safety. A plan to repair the existing electrical controls is
required and updates to the procedures are required.

b)14 | Additional Infrastructure Issues: A series of additional technical and organizational issues RTM
related to infrastructure and infrastructure maintenance have been noted by our operations ALSTOM
team which require resolution in order to ensure the success of the maintenance team moving
forward. The City requires that RTG provide an action plan and schedule to bring these issues
to resolution:

a} Maintenance Facility Yard: There has been a number of TSB reportable rail
occurrences in the yard which is concerning and needs to be addressed in a
permanent fashion.

Recorded to date there have been 6 TSB
reported incidents 3 of which were in
the MSF Yard, all isolated cases and
unrelated to sach other.

2020-01-24 — Minor Contact with 2 LRV's
during Launch Seguence

2019-12-12- Rail Car Mover

2020-02-23 - Derailment of OCS Hi-Rail in
the Yard

RTM has a contractual obligation to report all rail-related incidents to OC Transpo’s Safety, Compliance, Training &

Development (SCTD) group. Reports and notifications are sent to OC Transpo’s SCTD as per RTMs Incident Notification
Matrix, (approved by OC Transpo’s Chief Safety Officer (CSO). OC Transpo notifies TSB of all rail-related incidents.

All Incidents to date have been reported and corrective measures instituted, moreover, RTM recognizes that
additional enhancements to procedures and training related to the nature of these incidents require an operational
gaps analysis review. RTM has itemized actions related to incident reporting, launch maneuvers etc. as per of their
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b)14 | Additional Infrastructure Issues: A series of additional technical and organizational issues
related to infrastructure and infrastructure maintenance have been noted by our operations
team which require resolution in order to ensure the success of the maintenance team moving
forward. The City requires that RTG provide an action plan and schedule to bring these issues

to resolution:

i. Maintenance Facility — LMB: For a low floor Vehicle with the majority of critical
equipment located on the roof of the Vehicle, it is imperative that maintenance staff
have simple and safe access to the roof of the Vehicles. This access requires the
appropriate safety controls in place for electrical lockouts in order to undertake
appropriate maintenance. Despite having been in service for over six months, we
understand that there are ongoing technical issues and operating procedure issues in
order to deal with electrical safety. A plan to repair the existing electrical controls is
required and updates to the procedures are required.

OLRTC
RTM

2020.

Mitigation/Containment of Current Incidents

S ]
Complete A

RTM/ALSTOM workshop challenges/risks for
movement of rail-borne equipment (Yard)

own internal “Key Deficiencies Affecting Service Availability”- Action List as presented to their EXCO on March 07,

Procedural Review

Revisions to existing procedures

Training Gaps Analysis

Training Curriculum revisions

X

Training Refresher roll-out

X

X

RTM/Alstom “Rail Safety Group Committee”

X 1 X

X

X

X

X | X

X | X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14 | Additional Infrastructure Issues: A series of additional technical and organizational issues OLRTC
related to infrastructure and infrastructure maintenance have been noted by our operations
team which require resolution in order to ensure the success of the maintenance team moving
forward. The City requires that RTG provide an action plan and schedule to bring these issues
to resolution:
ii. Maintenance Facility Yard: A plan for UTO Operations in the Yard may help to reduce
these incidents.

The UTC operations in the yard have beean
profracted as a result of a number of issues.

uTo
All of the wayside equipment that is available is already installed in the yard. At present the only outstanding equipment
to install is the WRU’s which are coming from China (already delayed due to Covid19) and the Zone Controller.

UTO in the yard progress is restricted by the testing and installation of the mainline CBTC software. The Zone Controllers
all have to have the same software version due to the boundaries. The UTO in the yard is reliant on the mainline software
being at 6.1. Until such time as the mainline is updated and operational, the development of the software for the UTO is
limited.

There is also a requirement for the staff in the YCC and the yard to
be trained in UTO operations. Events have proved that training, and
then not operating, results in a requirement for retraining due to
lack of knowledge retention.

Additionally, UTO operations in the yard will have an impact on the
ability to move commissioned and non-commissioned trains.

Timescales for having the yard fully commissioned in UTO are
therefore dependent on the access to the mainline to update the
CBTC system, plus that access regime during the day in the yard. At present the UTO function in the yard is at least 12
months out. From the implementation of SW Build 6.1 on the mainline.

Mitigation - Current yard Operation XX X[ X|X|X

UTO estimated integration XXX XXX
Procedural Review {(Working Group) X1 X

Update YCC Operational Manuals X | X

Revisions to existing procedures for UTO X1 X

Training Curriculum revisions for UTO XXX
Training roll-out for UTO XXX
Safety Certification X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14 | Additional Infrastructure Issues: The City requires that RTG provide corrective action plans OLRTC
and schedules to bring these technical issues related to additional infrastructure (i. through
viii.) to resolution.

ii. Track Maintenance - Noise & Vibration - The level of noise and vibration that is felt by
Trains traveling through the Hurdman S-curves appears to have been left unchecked
by maintenance staff. The noise and vibration in this area need to be assessed by RTG
in order to reasonably confirm compliance with the Project noise and vibration limits

There have been reports that the Curve
entering Hurdman station, experiences of
high levels of noise and vibration {which

is not unusual for an LRT system).

Further, investigation has concluded the requirement to engage Noise and Vibration Specialists to accurately capture
noise levels through proper instrumentation. Tests will verify dB Noise levels as they apply to complying with the PA. The
analysis will allow all the key stakeholders to determine the correct course of
action (if required) to implement noise mitigation strategies and maintenance
that are not exhaustive to the following:

e Rail grinding and/or milling
e Wayside Automated Lubricator

The track geometry through the curves at Hurdman includes, as part of the
design, super elevation. The noise that is heard in these curves is partly a result
of that super elevation. The track and vehicle met the criteria for noise and
vibration prior to RSA.

RTM under instruction from OLRTC will undertake some localised track lubrication on the approaches to the Hurdman
curves to see if there is an improvement. Once this has been completed, if it is deemed to have improved the situation,
then this needs to become a regular maintenance activity. There could also be an option to install additional wayside
flange lubricators, although these were not part of the original design and have not been identified as being required.

Mitigation — localised track lubrication X| X X X X
Secure 3" party Noise Specialists X

Instrumentation and Testing Period X X
Report findings with recommendations based X
on noise levels (PA Compliant)
Stakeholder agreement on rectification X
method (if required)
Implement noise rectification solution X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14 | Additional Infrastructure Issues: The City requires that RTG provide corrective action plans and OLRTC
schedules to bring these technical issues related to additional infrastructure (i. through viii.) to RTM
resolution.

ji. Track Maintenance - Neutral Temperature: RTG's long term plan for management of
the rail neutral temperature needs to be revisited. We have encountered rail breaks
and an ongoing need to adjust the neutral temperature of the rail. An update on the
long-term strategy in this area is required.

Last summer we had rail kinks, and at
the beginning of winter there were welds
that pulled apart

It is true that the Confederation Line, like most LRT systems, adopts a lower neutral temperature than heavy haul or mixed
traffic systems. This is to balance the stresses and minimize the gap size should a rail break occur. The trade off is more
compressive stress in the summer and therefore, a more “twitchy” track which requires attention in hot temperatures.
This trade off is deemed reasonable because LRT networks have the ability to address track works more readily along their
entire ballasted track length as compared to the longer mainline rail networks, and as ride quality considerations are
important to for commuter passenger carrying service.

It is not possible to change the neutral temperature without permitting larger rail gaps to creep onto the bridges. Further,
a higher neutral temperature would result in increased geometric faults in areas of tight curvature in the winter because
reducing stress in the summer increases it in the winter. We do not recommend this approach.

The recommendations of the Trackwork Engineer of Record, per memo REJ-06-0-0000-MEM-0366, on managing the track
adjustments to neutral temperature will be followed. An action plan from RTM will be prepared to guide the required
works for Spring 2020.

Neutral Temperature Action Plan X
Schedule for rectification X| X
Sign-off by Trackwork Engineer X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14

Additional Infrastructure issues: The City requires that RTG provide corrective action plans and RTM
schedules to bring these technical issues related to additional infrastructure (i. through viii.) to Alstom

resolution.

Due to the unforgiving Winter
Conditions, Assets have been
exposed to harsh conditions that
intermittently prevent normal
operation {e.g. disturbed switch)}.
Resourcing allocation for adequate
response time has met some
challenges.

i Winter Operations - Staffing: Despite countless meetings and workshops on this issue,
there is still an ongoing concern that RTG is not staffing appropriately to deal with
winter events and simply reallocates staff within the organization to meet
expectations. The strategy to reallocate staff rather than increase staffing levels for
major events has not been effective.

Weather Protocol Plan that is currently under development.

More importantly, it is important to note that a holistic
approach to battle winter storms is a more strategic and
tactful method as the Plan will demonstrate and include
combining some of the following:

Staffing matrix defining location and activities
improved technology (e.g. heater ducts)
SCADA Monitoring of Switch Heaters
innovative methods (snow blower packs) for
clearing show

activity triggered criteria based on objective

definitions of adverse weather from Environment

Canada. (Asreferenced below)
pre/post maintenance activities

The weather conditions combined with some asset reliability (switch heaters) issues have contributed in high demands of
resources on stand-by for service availability support and protection of assets. This has created several challenges related
to disbursement and allocation of resources. These gaps have been flushed out through resource planning reviews
48hours prior to storm events and other storm mitigating strategies as will be further enhanced in RTM’s Adverse

Several of these new strategies have been informally introduced conceptually into RTM’s Adverse Weather Protocol Plan
and were executed in one of the last heavy snow falls (50cm) that happened in February 24-27th 2020. Positive results
from the execution of the plan by activating the key maintenance and resourcing alignment with the Weather condition
criteria (see graphic below).
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b)14 | Additional Infrastructure Issues: The City requires that RTG provide corrective action plans and RTM
schedules to bring these technical issues related to additional infrastructure (i. through viii.) to Alstom

resolution.

i Winter Operations - Staffing: Despite countless meetings and workshops on this issue,
there is still an ongoing concern that RTG is not staffing appropriately to deal with
winter events and simply reallocates staff within the organization to meet
expectations. The strategy to reallocate staff rather than increase staffing levels for
major events has not been effective.

Success Factors

Our most recent major storm event in the last week of February,
as noted in the daily operating reports for that week, indicated
only one switch failure on Feb. 27.

R BT S
B 40 Kl

B O i i Re R

Prtacor Asieios.

WV R £
3
%
%

PR

The plan encompasses all of these tactful strategies noted above :
and focus will be to remove any subjectivity related to resource
assignment and strategic allocation to protect service and assets.
Continued development and enhancement of the plan is
scheduled throughout the remainder of the year in preparation for %
a full roll-out in advance of next winter season.
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This will encompass crafted workshops with key stakeholders s
required to manage and control these adverse events to ensure o
roles and responsibilities are well defined and hierarchy of protocols are
established.

Concurrence from the working group will be inputs into the Plan and will be
introduced in a full roll-out for next winter season, including strategic
staffing. Anticipated improvements in reliability of assets demonstrated in
the overall Remedy/Rectification plan in particular vehicle and
infrastructure related will further allow RTM to examine distribution of
resources more effectively from a planned perspective not reactive.

Adverse Weather Protocol Plan
Establish stakeholder Working Group X
Concurrence on Activation Protocol X
Concurrence on strategic and skilled resourcing X
allocation for service critical assets
Final Version of Adverse Weather Plan X
Full roll-out and Training X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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| Additional Infrastructure Issues: The City requires that RTG provide corrective action plans and
schedules to bring these technical issues related to additional infrastructure (i. through viii.) to
resolution.

" vi. Stations - Cleanliness: appropriation of cleaning and janitorial services to a level of
satisfaction comparable to other transit agencies

There are challenges with the station
design, specifically waste disposal
collection and vandalism of bathrooms
that are drawing on resources and
affecting quality of cleanliness.
Frequency for monitoring and auditing
of cleanliness needs to be increased.

A Workshop and joint Station by Station review with Cleaning Subcontractor President and RTM Facilities Manager flushed out
some of challenges encountered by them and their staff, specifically 4 main issues:

1. High volume of vandalism in washrooms
2. Volume Size of the Garbage cans are undersized for the capacity of Ridership
3. Staffing Allocation and Supervisory Monitoring

Staffing allocation, rotation and overlapping were identified as areas that needed attention, more specifically was an absence
of Supervisory coverage and inspection of their staff’'s work. The walkthrough revealed there were high volumes of vandalism
drawing resources away from day-day cleaning activities. Increased resourcing for these events will be part of the subs plan.

Expectations were understood and more frequent auditing is underway.

Ongoing discussions through more frequent engagement with RTM’s sub will include some innovation initiatives:

e Bar Coding Swipe Card System — Ability to determine staff’s location and completion of work at assigned stations.
e Enhanced Quality Audit Program - Supervisors to do more quality checks through a more structured auditing process.

Mitigation/Containment (COVID_19 Protocol)

Enhance Cleaning Quality Audit Program | X
Implement Cleaning Quality Audit Program X | X

Bar Code Swipe Card System X | X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14 | Additional Infrastructure Issues: The City requires that RTG provide corrective action plans and OLRTC
schedules to bring these technical issues related to additional infrastructure (i. through viii.) to
resolution.

vii. Tunnel and Underground Stations - Leaking: Multiple tunnel leaks need to be

reviewed and modifications undertaken.

Ongoing water ingress into the tunnel
and underground stations.

OLRTC has installed a temporary drainage material to divert water away from the crown of the
tunnel and to the track bed and drainage system.

The injection materials will continue to be injected once the winter is over. The materials and
their performance require higher ambient temperatures than we are still experiencing.

The materials and crews for performing this work, travel from outside of Canada, as such the
timeframe for this work cannot be defined at present.

Once the tunnel is injected, remedial works will be undertaken to any station décor that
requires repair.

Note that the injection product and installers originate from outside Canada. Given the present
situation OLRTC is unable to confirm an exact start date at this time.

Mitigation (soffit troughing) water X
management at construction joints
Grout Injection (TBD

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.

RIDEAU TRANSIT 500505 GENERAL PARTNERSHIP 76 305 Beifast Road » Ottawa, ON » K15 024
Tel: {613) 432-8988 o Fax: {513 462-8389



COW0568420

b)14 | Additional Infrastructure Issues: The City requires that RTG provide corrective action plans and OLRTC
schedules to bring these technical issues related to additional infrastructure (i. through viii.) to RTM
resolution.

viii.  Above Ground Stations - Roof Design: Safety Concern with falling ice from rooflines
onto public areas to reviewed and modifications undertaken.

The City has reported that snow and ice
falling from rooflines is a safety concern

Predominantly at Hurdman Station due
to architectural approved roof design.

After heavy snow falls there will be areas that need to be maintained. Snow will sit in areas not normally prone to snow
accumulation i.e. window ledges, ladder access supports, roof Parapets, and in this case fascia flashing. OLRT-c has
installed snow guards everywhere snow will commonly accumulate and is safe to support the load of snow.

Unfortunately snow guards will not work on the Hurdman/Other Fascia, as you do not want to hold up snow this close to
the edge. This is nearly a vertical surface, even with a snow guard in place with enough accumulation the snow ledge will
fail with ice accumulation.

Snowguards are prohibited in the following areas according to the “International
Association of Certified Home inspections” as well as RTGEJV engineered design
requirements, for safety and warranty purposes.

Snow guards should not be mounted beyond the bearing wall on an extended
roof section, as this placement can result in ice damming and roof damage. (As
seen at Hurdman)

There should not be more snow guards installed than are necessary, as they will
allow too much snow to accumulate and damage the roof. Snow guards should be
installed in the critical areas but not necessarily in areas where snow and ice can be released safely onto the ground by
gravity and natural warming.

Realizing over hanging snow was a problem RTM increased monitoring at all stations looking for s
conditions of overhanging snow or icicle formations. Hurdman Station was the only one we RTM had to = £ m:x:geﬁ
address this winter. It must be noted that due to station and roof design there are some areas that are Falling ice
extremely difficult to access (refer to photo). Chute

|| de glace |}

RTM put Signs in place to keep customers aware and away from the areas prone to falling snow/ice.

RTM also adapted a method for overhead lights along the platform edge. These would also accumulate snow and be
subject falling near passengers. RTM developed a method to remove snow from these and did so regularly.

Continued snow removal §§ AR XIX| XX XX

and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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b)14 | Additional Infrastructure Issues: The City requires that RTG provide corrective action plans and OLRTC
schedules to bring these technical issues related to additional infrastructure (i. through viii.) to RTM
resolution.

ix. Platform Heat Trace: Heated areas are continually tripping out due to fault and the
final implementation of heat trace locations does not match the design in many
places. These areas need to be reviewed and modifications completed.

The City has reported that the system
keeps tripping out

Heat Trace/Snow Melt to the platforms, was installed as a decision between OLRTC and RTM. This decision was based on
the whole life cost of clearing snow from platforms.

RTM continues to ensure platforms are cleared as part of contractual obligations and activities associated with adverse
weather protocol initiatives, in particular those platforms that have faulty snow melting. However active snow melt would
allow for better disbursement of staffing across the alignment as was intended with the whole life cycle costing savings
initiative.

RTM will continue to work closely with OLRTC in advance of the next winter season to have warranty repairs addressed.
There is ongoing dialogue with the parties to ensure areas of non-effective heat tracing are identified including marked up
drawings to bring clarity to the supplier.

Mitigation - Continued Snow Clearing .
Warranty Repairs to by supplier X X| X X|X

Notes: Due to the significance and unpredictability of the COVID-19 Pandemic the total impacts including resource availability and supply chain are not known at time
and as such we are not in a position to commit to specific commencement dates. We are advancing the mitigations to the extent possible in the interim and the
schedule above includes valid durations, however a fixed schedule will be determined once the delays attributed to COVID-19 are determined.
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RTM — HSQE
Manager,
RTM - QA Specialist
ALSTOM - PrQSM

The City expects that RTG, in its delivery of its remedial plan and schedule, will identify and disclose
any other known issues that it is actively working on to improve the performance of the system and to
remedy faults.

RTM Maintenance and Rehabilitation Quality Management Plan

Par. 2

DOCUMENT and QUALITY CONTROL
Document control procedures have not
been fully implemented within RTM.

RTM and Alstom have struggled to meet
the requirements of Schedule 11 due to
a lack of resources,

Non-conformance processes require
improved implementation and reporting
structure

RTM has developed a Maintenance and Rehabilitation Quality Management Plan (MRQMP) that details the quality
processes that RTM intends to employ in the maintenance and rehabilitation of the system, written in accordance with
the requirements of Appendix D to Schedule 11 of the Project Agreement. This plan is intended to outline and describe
the quality processes and procedures and supporting systems that will be used in the maintenance and rehabilitation of
the Confederation Line, in compliance with the 1ISO 9001:2015 standard, RTG’s Quality Manual, and the provisions of the
Project Agreement. This plan will apply to all employees and subcontractors working for Rideau Transit Maintenance.

b} 14 NCR Conformance- e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>