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FILE NO. 210338 RESOLUTION NO.

[Contract Modification - Thales Transport & Security Inc. - Advanced Train Control System for
Central Subway - Increase Contract Amount - Not to Exceed $27,730,300.40]

Resolution approving Modification No. 3 to Contract CN 1266-2, Design Review,
Software, Implementation and Testing Services for an Advanced Train Control System
(ATCS) for the Central Subway Project, with Thales Transport & Security Inc., to modify
ATCS software and designs to conform to national fire codes, correct track speed
limits, modify installation requirements, accelerate completion of work, and
compensate Thales for costs and impacts it incurred arising from delay to the Project,
increasing the contract amount $12,831,743.60 for a modified contract amount of
$27,730,300.40; to extend the substantial completion of the ATCS by 670 days for a
total contract term of December 3, 2013, through April 29, 2022, and to extend the
contract warranty period to April 29, 2025, to commence upon approval by the Board of

Supervisors.

WHEREAS, The SFMTA'’s Central Subway Project, which is Phase 2 of the Third
Street Light Rail Project, is constructing a new subway line in San Francisco, which runs
approximately 1.6 miles from 4th and Brannan Streets, north under Fourth Street to Stockton
Street, and north under Stockton Street into Chinatown; and

WHEREAS, The Advanced Train Control System (ATCS) is a specialized and
proprietary system that controls light rail vehicle movement, speed, headway and braking in
the subway was first supplied to the SFMTA by Thales (formerly Alcatel Transport Automation
(U.S.) Inc.) under San Francisco Municipal Railway contract MR-1034R, dated August 10,
1992, as modified by Thales under multiple subsequent contracts with the SFMTA; and

WHEREAS, On December 3, 2013, the SFMTA Board awarded the Agreement

between the City and County of San Francisco and Thales Transport & Security, Inc. for

Municipal Transportation Agency
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Design Review, Software, Implementation and Testing Services for an Advanced Train
Control System for the Central Subway Project with Thales Transport & Security Inc., Contract
No. 1266-2, (Contract No. 1266-2) by which Thales would review of existing ATCS designs,
perform final ATCS engineering and designs, and provide as-needed oversight, inspection of
ATCS infrastructure and equipment installation, and testing services to support ATCS
installation and implementation for the Central Subway for an amount not-to-exceed
$21,363,292, with a term to run three years beyond substantial completion of Central Subway
construction (SFMTA Bd. Res. 13-260); and

WHEREAS, The ATCS must operate as a single integrated system between the new
Central Subway and the Existing ATCS that services the SFMTA's subway operations in the
Market Street tunnels; due to the proprietary nature of the ATCS, no vendor other than Thales
can provide the SFMTA necessary ATCS proprietary equipment, software, design review and
implementation services for the Central Subway, and this Contract 1266-2 is necessarily
therefore a sole source contract; and

WHEREAS, HNTB-B&C Joint Venture, the Central Subway trackway and systems
designer, under Contract CS-155-3, provided preliminary Central Subway ATCS designs; and

WHEREAS, The SFMTA procured certain proprietary ATCS equipment under SFMTA
Contract 1266-1, a separate agreement with Thales; and

WHEREAS, The ATCS infrastructure has been constructed and installed in the Central
Subway by Tutor Perini Corporation (Tutor), the general contractor engaged by the SFMTA to
construct the stations, trackways and systems under Contract 1300; and

WHEREAS, Approval for this Implementation Contract was obtained under Civil
Service Commission Notice of Action for Contract No. 1266-2 on December 2, 2013; and

WHERAS, As planned, on July 7, 2014, the SFMTA assigned Contract 1266-2 to the
Central Subway construction contractor, Tutor, so that Thales would be a subcontractor to

Municipal Transportation Agency
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Tutor under Contract No. CS-1300, but that arrangement proved to be unworkable, and the
City on February 28, 2019, exercised its rights under Contract 1300 to re-assign Contract
1266-2 back to the SFMTA, so that Thales will provide ATCS equipment, software and related
services directly to the City to implement the ATCS for the Central Subway; and

WHEREAS, This Contract 1266-2 has previously been amended twice: Contract
Modification No. 1, dated December 3, 2019, affirmed the reassignment of the contract back
to the SFMTA from Tutor; Contract Modification No. 2, dated February 19, 2021, corrected the
contract language to clarify the contractual relationship between Thales and the SFMTA, and
to modify the scope of work, which increased the Contract Amount $589,342.80; and

WHEREAS, This Third Modification to Contract 1266-2 will (1) apply design changes to
automate train movements in accordance with NFPA 130 Tunnel Ventilation requirements; (2)
apply corrected track speeds according to TC-Series drawings (3) apply the final stationing of
installed wayside equipment (4) reduce the number of Portal Intrusion Devices; (5) provide
two independent circuits for Platform Emergency Stop Buttons; and (6) rearrange equipment
in CTS Train Control Room to accommodate separate LSMC and ACE racks, and accelerate
implementation of ATCS Substantial Completion so that the ATCS will be fully safety certified
and ready to be placed in revenue service on or before April 29, 2022; and

WHEREAS, This Third Modification to Contract 1266-2 compensates Thales
$12,831,743.60, which amount includes $10,340,349.60 for performance of additional work
and to accelerate completion of remaining ATCS work, and $2,491,394 to compensate Thales
for costs and impacts it incurred due to Central Subway Project construction delays, for a
modified Contract Amount of $27,730,300.40; and

WHEREAS, This Third Modification to Contract 1266-2 will extend the term of the

Contract 670 calendar days, so that ATCS Substantial Completion will be achieved on or

Municipal Transportation Agency
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before April 29, 2022, at which point the ATCS will be ready for revenue service, and the term
of the Contract will then extend an additional three years of Warranty Period; and

WHEREAS, In light of the SFMTA's intention to commence final testing on or before
April 29, 2022 and commence revenue service in the Summer of 2022, Modification No. 3
requires Thales to pay the SFMTA liquidated damages of $15,000 per calendar day for each
day of delay to completing the ATCS after May 1, 2022, and $50,000 per calendar day of
delay after July 31, 2022, where Thales is solely responsible for such delay; and

WHEREAS, On April 6, 2021, the SFMTA Board of Directors adopted Resolution No.

which authorized the Director of Transportation to execute Contract Modification

No.3 to SFMTA Contract No. 1266-2: Agreement for Design Review, Software,
Implementation and Testing Services for an Advanced Train Control System (ATCS) for the
Central Subway Project, with Thales Transport & Security Inc., to modify ATCS software and
designs to conform to national fire codes, correct track speed limits, modify installation
requirements, and accelerate completion of work, extend the term to April 29, 2022, and
compensate Thales for costs it incurred arising from delay to the Project, for a modified
contract amount of $27,730,300.40; and

WHEREAS, A copy of the said contract is on file with the Clerk of the Board of
Supervisors in File No. 210338, which is hereby declared to be part of this resolution as
if set forth fully herein; now, therefore, be it

RESOLVED, That the Board of Supervisors approves Modification No. 3 to Contract
CN 1266-2, Design Review, Software, Implementation and Testing Services for an Advanced
Train Control System (ATCS) for the Central Subway Project, with Thales Transport &
Security Inc., to modify ATCS software and designs to conform to national fire codes, correct
track speed limits, modify installation requirements, accelerate completion of work, and
compensate Thales for costs and impacts it incurred arising from delay to the Project,

Municipal Transportation Agency
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increasing the contract amount $12,831,743.60 for a modified contract amount of
$27,730,300.40; and to extend the substantial completion of the ATCS 670 days to April 29,
2022, to extend the contract warranty period to April 29, 2025; and requesting the Board of
Supervisors to approve this Modification No. 3.; and be it

FURTHER RESOLVED, That within 30 days of the contract being fully executed by all
parties, the SFMTA shall provide the final contract to the Clerk of the Board for inclusion into

the official file.

Municipal Transportation Agency
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BUDGET AND FINANCE COMMITTEE MEETING APRrIL 21,2021

Item 10 Department:
File 21-0338 Municipal Transportation Agency (MTA)

Legislative Objectives
e The proposed resolution would approve Modification No. 3 to San Francisco Municipal
Transportation Agency’s (SFMTA) Advanced Train Control System (ATCS) contract for the
Central Subway Project with Thales Transport & Security Inc. (Thales), increasing contract
amount by $12,831,744, from $14,898,557 to $27,730,300, and extending the substantial
completion of the ATCS through April 29, 2022, and extending the warranty period to April
29, 2025.

Key Points

e The Central Subway ATCS contract with Thales ended on June 28, 2020. SFMTA
administratively extended the contract term, which was not subject to Board of Supervisors
approval because the contract amount had not been exceeded.

e The proposed Modification No. 3 includes design changes to conform to national fire codes;
address changes to trackway design, stationing of installed wayside equipment, and
placement of ATCS equipment in the Chinatown Station Train Control Room; make other
technical changes; and accelerate ATCS implementation to be full certified and ready for
revenue service by April 29, 2022.

Fiscal Impact

e The Central Subway budget was recently increased from an original budget of $1.578 billion
to $1.891 billion on March 2, 2021 at the SFMTA Board, with most of the increased funding
coming from the SFMTA operating budget. Funds for the proposed Thales contract
modification are included in the Central Subway budget.

Policy Consideration

e The proposed Modification No. 3 includes a payment of $2,491,394 to compensate Thales
for costs incurred due to construction changes and delays in the Central Subway project.
SFMTA is paying Thales’ delay claims to prevent further delay to completion of ATCS work
and Central Subway revenue service. Because SFMTA recently reached a settlement with the
general contractor regarding construction delays, SFMTA will not attempt to recover the
amount of the payment to Thales.

Recommendation

e Because of the payment to compensate Thales, approval of the proposed resolution, as

amended, is a policy matter for the Board of Supervisors.

SAN FRANCISCO BOARD OF SUPERVISORS BUDGET AND LEGISLATIVE ANALYST
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MANDATE STATEMENT

City Charter Section 9.118(b) states that any contract entered into by a department, board or
commission that (1) has a term of more than ten years, (2) requires expenditures of $10 million
or more, or (3) requires a modification of more than $500,000 is subject to Board of Supervisors
approval.

BACKGROUND

The San Francisco Municipal Transportation Agency’s (SFMTA) Central Subway project will extend
the Muni Metro’s T-line 1.7 miles from the 4% Street Caltrain Station to Chinatown, mostly
underground. The project, totaling approximately $1.9 billion, includes construction of a street-
level station at 4™ and Brannan Streets and three underground stations at Yerba Buena/Moscone
Center, Union Square, and Chinatown Station. The project has incurred significant delays and
cost increases, with anticipated revenue service delayed from December 2018 to Summer 2022.

Thales Transport & Security (Thales) has provided an Advanced Train Control System (ATCS) to
Muni light rail since 1992. The ATCS enhances rail system performance and safety by controlling
train speed, braking, routing, and headways more efficiently and accurately than possible under
a manually operated fixed block system. It also provides real-time train location and arrival
information for other external information systems used by SFMTA central control operations
and passengers. The system, which has been in revenue service since 1998, has a 30-year
expected useful life and will be in service until at least 2028.

In 2014, the Board of Supervisors retroactively approved a separate contract with Thales for the
design review, software, and implementation and testing services for the ATCS system for the
Central Subway, for a term of approximately six years and seven months from December 3, 2013
to June 28, 2020 and an amount not to exceed $21,363,292 (File 14-0474). SFMTA awarded the
contract to Thales on a sole-source basis because ATCS is a proprietary system already in use by
Muni and the Central Subway’s ATCS must be interoperable with the existing ATCS.

In July 2014, SFMTA assigned the Thales contract to Tutor Perini, the Central Subway general
contractor, to install ATCS equipment as subcontractor. In December 2019, the SFMTA Executive
Director approved Modification No. 1 to the Thales contract, reassigning the contract back to
SFMTA and reducing the not-to-exceed amount to $14,309,214, to reflect $7,054,078 in ATCS
design expenditures paid through Tutor Perini’s contract. In February 2021, the SFMTA Executive
Director approved Modification No. 2, modifying ATCS designs concerning emergency stop
equipment, station controllers, the location of wayside equipment installation, and increasing
the not-to-exceed amount by $589,343, for a total not to exceed $14,898,557.% In April 2021, the
SFMTA Board approved Modification No. 3, increasing the not-to-exceed amount by
$12,831,744, for a total not to exceed $27,730,300, extending the contract term by

1 SFMTA did not consider the increase in the contract amount to be subject to Board of Supervisors approval in
accordance with Charter Section 9.118 because the new contract amount of $14,898,557 was less than the amount
of $21,363,292 previously approved by the Board of Supervisors.

SAN FRANCISCO BOARD OF SUPERVISORS BUDGET AND LEGISLATIVE ANALYST
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approximately one year and 10 months through April 29, 2022, and extending the warranty
period through April 29, 2025.

DETAILS OF PROPOSED LEGISLATION

The proposed resolution would approve Modification No. 3 to the Central Subway ATCS contract
with Thales, increasing the not-to-exceed amount by $12,831,744, for a total not to exceed
$27,730,300, extending the contract term by approximately one year and 10 months, for a total
term of approximately eight years and five months from December 3, 2013 through April 29,
2022, and extending the warranty period through April 29, 2025.

The Central Subway ATCS contract with Thales ended on June 28, 2020. SFMTA administratively
extended the contract term, which was not subject to Board of Supervisors approval because the
contract amount had not been exceeded.

The proposed Modification No. 3 includes seven design changes: (i) modify designs to conform
with national fire codes; (ii) modify ATCS track speed limits to accord with changes to trackway
designs; (iii) modify ATCS design documents to reflect final changes in the final stationing of
installed wayside equipment; (iv) reduce the number of Portal Intrusion Devices to accord with
final designs; (v) provide two independent circuits for Platform Emergency Stop Buttons; (vi)
modify ATCS design documents to reflect final changes in the placement of ATCS equipment in
the Chinatown Station Train Control Room to accommodate separate Local System Management
Center (LSMC) and Axle Counter Evaluator (ACE) racks; and (vii) accelerate ATCS implementation
to be full certified and ready for revenue service by April 29, 2022.

The proposed Modification No. 3 also includes a payment of $2,491,394 to compensate Thales
for costs incurred from delays to the Central Subway project. Delay costs include labor and
materials cost escalation, lost labor hours, inefficiency, warranty and license extensions,
overhead, and schedule impacts. The amount was negotiated based on labor rates from a
separate as-needed ATCS service contract between SFMTA and Thales. According to SFMTA
management, Thales was unable to access Central Subway work sites due to construction delays.
SFMTA provided Thales with seven different testing start dates from March 2019 to September
2020, but rescinded them because the infrastructure to be tested was not complete or Tutor
Perini was performing other work at the sites that would conflict with Thales’ work. Thales was
finally able to commence testing in January 2021, two years and 10 months after the original
date. According to Ms. Lisa Walton, SFMTA Chief Technology Officer, these delays were caused
by Tutor Perini, but SFMTA will not attempt to recover this amount because the SFMTA Board
recently approved a settlement with Tutor Perini over project delay claims.?

2 In December 2020, the SFMTA Board of Directors approved compensation to Tutor Perini for change orders,
totaling $48.8 million. This amount was to compensate Tutor Perini for work performed under 671 change orders
between 2013 and 2020, of which 286 were submitted by Tutor Perini claiming compensation for additional work
and 385 were issued by SFMTA due to differing site conditions and design changes. According to the SFMTA staff
report to the Board of Directors, the Change Order Work was necessary to complete the Project, but Tutor and the
SFMTA did not agree as to the value and necessary scope of that Change Order Work. The Board of Directors
approved an additional change order, totaling $6.9 million, in January 2021 to resolve Tutor Perini claims for costs

SAN FRANCISCO BOARD OF SUPERVISORS BUDGET AND LEGISLATIVE ANALYST
13



BUDGET AND FINANCE COMMITTEE MEETING APRrIL 21,2021

FISCAL IMPACT

The proposed Modification No. 3 would increase the not-to-exceed amount of the Thales
contract by $12,831,744, for a total not to exceed $27,730,300. A breakdown of contract costs is
shown in Table 1 below.

Table 1: Thales Contract Costs

Prior Contract Modifications

Original Not-to-Exceed Amount $21,363,292
Work Completed under Tutor Perini Contract (7,054,078)
Modification No. 1 Not-to-Exceed Amount 5$14,309,214
Modification No. 2 Increase 589,343
Current Not-to-Exceed Amount 514,898,557
Proposed Modification No. 3
ATCS Consolidated Changes and Acceleration 9,942,260
Task 10.10 Portal Intrusion Device 264,011
Task 10.20 Platform Emergency Stop Button 118,779
Task 50 CTS Equipment Room Layout Placement 15,299
Delay Claim 2,491,394
Proposed Modification No. 3 Subtotal 512,831,744
Total Not-to-Exceed Amount $27,730,300

The $9,942,260 amount for consolidated changes and acceleration would be paid in five
increments at various milestones in the project. This amount includes approximately $8,873,740
in labor costs and approximately $1,047,569 in equipment costs, accounting for project
escalation and contractor profit. According to Ms. Kelly Zhou, SFMTA Business Operations
Manager, the project must be accelerated to complete work prior to the revenue service date
due to delays in starting the work. The acceleration cost reflects the additional staffing needed
to deliver the work prior to the revenue service date. If Thales is unable to meet the accelerated
schedule for reasons within its control, it would pay SFMTA liquidated damages of $15,000 per
day after April 29, 2022 and $50,000 per day after July 31, 2022.

According to Ms. Zhou, the contract prior to Modification No. 3 was funded by the allocated
budget to date. The Central Subway budget was recently increased from an original budget of
$1.578 billion to $1.891 billion on March 2, 2021 at the SFMTA Board as shown in Table 2 below.
Funding for the Central Subway project is pooled in an unallocated (UNA) line item and is not
applied directly to any particular charge. Instead, charges are pooled in one account and are
applied to the pooled UNA account. The funding for Modification No. 3 was included in the
increased budget to $1.891 billion as described above.

of additional work resulting from design changes to the Fire Alarm and Deluge Systems at all three underground
stations. The contract between SFMTA and Tutor Perini now totals $996.7 million.

SAN FRANCISCO BOARD OF SUPERVISORS BUDGET AND LEGISLATIVE ANALYST
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Table 2: Central Subway Funding Plan

APRrIL 21,2021

Original Budget

Current Budget

Federal Transportation Administration New Starts

California Proposition 1B (2006) Public Transportation

$942,200,000

$965,335,633

Modernization, Improvement, and Service Enhancement 307,792,000 307,897,568
Account Program (PTMISEA)
San Francisco County Transportation Authority Proposition K 137,727,000 143,691,968
Sales Tax
California Proposition 1A High Speed Passenger Train 61,308,000 61,308,000
Bond
Federal COI M MIMMTal ald Dm0 Calll [0 Cri T 00 41,025,000 41,025,000
CMAQLrIra
State SB 1 Traffic Congestion Relief Program 14,000,000 9,000,000
SFMTA Operating* 276,221,806
SFMTA Proposition B* 54,102,025
Federal Transportation Administration One Bay Area Grant

. . . 15,980,000
(Metropolitan Transportation Commission)* 74,248,000
Federal Transportation Administration Statewide *

) 12,498,000

Transportation Improvement Program *
State Low Carbon Transit Operations Program * 4,000,000
Total $1,578,300,000 $1,891,060,000

Source: SFMTA
*Note: $74,248,000 was previously categorized as RIP-SF/Other

POLICY CONSIDERATION

Payment to Compensate Thales

The proposed Modification No. 3 includes a payment of $2,491,394 to compensate Thales for
costs incurred from delays to the Central Subway project that Thales is not responsible for.
According to SFMTA management, denying Thales’ delay claims would likely result in further
delay to completion of ATCS work, which would likely delay Central Subway revenue service.
Denying Thales’ claims may also cause Thales to litigate its claims, transfer personnel off the
project, and/or refuse to provide further services to SFMTA.

As mentioned above, the delays were caused by Central Subway general contractor Tutor Perini.
SFMTA will not attempt to recover this amount because the SFMTA Board recently approved a
settlement with Tutor Perini over project delay claims. Because of the payment to compensate
Thales, the Budget and Legislative Analyst considers approval of the proposed resolution, as
amended, to be a policy matter for the Board of Supervisors.

SAN FRANCISCO BOARD OF SUPERVISORS BUDGET AND LEGISLATIVE ANALYST
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RECOMMENDATION

Approval of the resolution as amended is a policy matter for the Board of Supervisors.

SAN FRANCISCO BOARD OF SUPERVISORS BUDGET AND LEGISLATIVE ANALYST
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CONTRACT MODIFICATION No. 03

SFMTA Contract No. 1266-2, ATCS Consultant: Thales Transport & Security, Inc.
Implementation 5500 Corporate Drive, Suite 500
Pittsburgh, PA 15237

Contract Modification No. 03 — ATCS Consolidated Changes and Acceleration

Summary: This Contract Modification No. 3 modifies ATCS software, equipment and
operations requirements to: (1) apply design changes to automate train movements in
accordance with NFPA 130 Tunnel Ventilation requirements; (2) apply corrected track speeds
according to TC-Series drawings (3) apply the final stationing of installed wayside equipment
(4) reduce the number of Portal Intrusion Devices; (5) provide two independent circuits for
Platform Emergency Stop Buttons; and (6) rearrange equipment in CTS Train Control Room to
accommodate separate Local System Management Center (LSMC) and Axle Counter Evaluator
(ACE) racks, and accelerate implementation of ATCS in CN1266-2 reaches ATCS Substantial
Completion on or before April 29, 2022. This Contract Modification clarifies ATCS Work
Milestones requirements and increases the Contract Amount $12,831,743.60 to compensate
Thales for the changes to the Work described herein. The conditions provided in TTS-S1408-
LTR-SF-210 (attached here as Appendix 9) will be supported by SFMTA as it applies to the
contract modification associated with the Accelerated Testing and Commissioning activities.

The Contract is modified as follows:
1. Scope of Work

A. Automate Compliance with NFPA 130 Tunnel Ventilation. Thales shall revise ATCS
operations and software as described in revised Specifications Section 34 42 25 Part 2.7 and
2.8 (attached here as Appendix 3) to include automated constraints that preclude more than one
train in a tunnel ventilation zone and two trains in the crossover cavern. The compliance with
NFPA 130 shall be done as described in the updated PDR presentation issued to SFMTA under
TTS-S1408-LTR-SF-208 (attached here as Appendix 7). At FDR, these new functions shall only
be demonstrated through an animated PowerPoint. Thales shall facilitate and coordinate with
the SFMTA to review ATCS designs to confirm that the designs accord with SFMTA light rail
operations requirements.

B. Controlling Documents for Track Speed. Thales shall conform its ATCS designs and
modifications to the track speeds and gradients shown in the ATCS Drawings (Track Drawings
TC-101 through TC-119 and AT-103, AT-104, AT-105 (attached here as Appendix 5). As noted
in the SFMTA’s response to Thales Letter 170 (attached here as Appendix 6), the TC-Series
Drawings shall govern over the AT-Series Drawings in case of any conflict between the sets of
Drawings.

C. Guideway Database Changes. Due to installation constraints, certain Axle Counter
Rail Contacts and Wayside Signals have been relocated from the original contact locations.
Thales shall make the necessary changes to the guideway database to include final stationing
of wayside devices provided to Thales in RFI-070 response on February 2, 2021 (attached here
as Appendix 6).

D. Miscellaneous Changes. Thales shall perform the following Additional Work to




modify the ATCS designs as described below:

1.

Portal Intrusion Device (Task 10.10). Thales shall eliminate one Portal Intrusion
Device at the entry to the tunnels on Fourth Street, and shall amend the
hardware and software design interface to operate using a single PID.
(Reference Specification 34 42 37 and Drawings AT-157.)

Platform Emergency Stop Button (Task 10.20). Thales shall modify the hardware
Input/Output points and related software so that the northbound and southbound
Platform Emergency Stop Buttons each independently control its assigned
trackway. (Reference Specification 34 42 25 and Drawings AT-022.)

CTS Equipment Room Layout (Task 50). Thales shall modify the designs for
equipment location and installation in the CTS Train Control Room to
accommodate separate LSMC and ACE racks. (Reference Specification 34 42
35 and Drawings AT-251.)

2. Acceleration. The SFMTA will pay Thales $9,942,260.18 to accelerate remaining
ATCS Work in order to ensure the ATCS has achieved ATCS Substantial Completion on or
before April 29, 2022.

3. Schedule and Milestones.

A. Background. Thales has been informed of the following information, and shall
conform its schedule to perform the remaining ATCS Work accordingly:

Contract 1300 between the SFMTA and Tutor Perini Corporation (TPC) for the
construction of the Central Subway Stations, Trackway and Systems was
modified on March 2, 2021 (Contract Modification No. 137) to provide Substantial
Compiletion on or before March 31, 2021, and Final Completion on or before
September 27, 2021. TPC has committed to complete the installation of ATCS
infrastructure, cabling and electricals power on or before March 31, 2021 as a
condition of Substantial Completion, so that the SFMTA can commence
operational systems and dynamic train testing in the Stations and Tunnels on
April 1, 2021. Revenue service is expected to commence in the Summer of
2022.

B. Milestones. ATCS Accelerated Schedule is attached in Appendix 8.

C.

Liquidated Damages

The Contract Modification, when executed will have the effect of deleting and
replacing Section 13.5.a. of the Implementation Contract, “Delay Due to Thales” as
follows:

1.

By entering into this Implementation Contract, Thales agrees that in the event
the ATCS Substantial Completion is delayed, the City will suffer actual
damages that will be impractical or extremely difficult to determine. In light of
the SFMTA'’s intention to commence final systems testing on or before April 29,
2022 and commence revenue service in the Summer of 2022, Thales agrees to



achieve the ATCS Substantial Completion as defined in Section 2.7 of the
Agreement on or before April 29, 2022 . Thales shall be liable for Liquidated
Damages in the amount of $15,000 per Day commencing on April 30, 2022 for
each Day of delay to ATCS Substantial Completion that is solely and directly
attributable to Thales. After July 31, 2022, liquidated damages shall increase
to $50,000 for each Day of Delay to ATCS Substantial Completion that is solely
and directly attributable to Thales.

2. Said liqguidated damages are not a penalty, but are a reasonable mutually
agreed estimate of the losses that the City will incur based on the delay to
ATCS Substantial Completion, established in light of the circumstances existing
at the time the City and Thales executed the Implementation Contract and
Equipment Contract, and in light of the circumstances existing when said
agreements were re-assigned to the City, novated and/or amended. The City
shall subtract said amounts of liquidated damages from amounts that are due
Thales.

3. For the avoidance of doubt, notwithstanding any other provision of this
Implementation Contract, Thales’s liability for Liquidated Damages shall not
exceed the aggregate sum of the Contract Amounts of the Implementation
Contract and the Equipment Contract, as those amounts are stated in the
respective Article 4 of each of those agreements, and as those amounts and
the aggregate sum of those amounts may be modified by a properly approved
and executed Contract Modifications.

4. Project Delay. The SFMTA will pay Thales $2,491,394.00 (Delay Compensation) to
compensate Thales fully for all delays, costs and impacts it incurred that arise or are related to
Thales’ inability to access the Central Subway work sites and related delays to its performance
of ATCS Services from March 2019 to January 2021.

5. Compensation. This Contract Modification No. 3 increases the Contract Amount
$12,831,743.60 to compensate Thales for the Additional Work described in Section 1, the Delay
Claims described in Section 4, and the acceleration of completion of remaining ATCS Work in
Section 3, for a modified Contract Amount of $27,730,300.40. The SFMTA shall pay Thales the
amounts stated in the following table within 30 Days of completion of the listed Milestones
Payment Schedule (Appendix 3).

6. Claims Release. The compensation set forth in this Contract Modification comprises
the total compensation due to Thales for all costs for the Additional Work and described in this
Contract Modification No. 3. The execution of this Contract Modification constitutes an accord
and satisfaction of any and all claims for additional compensation for the Additional Work
described in this Contract Modification No. 3. The Delay Compensation stated in Section 4,
above, is full satisfaction and accord for all claims that Thales has brought or may ever bring
concerning delay or interference with Thales performance of ATCS Services (Delay Claims),
known and unknown, that arise up to and including the Effective Date of the Contract
Modification No. 3, and Thales waives all such Delay Claims. The Delay Compensation fully
compensates Thales for all costs and damages that it has incurred or may incur, including but
not limited to all escalation costs for labor, materials, equipment storage costs, costs related to
extension of warranties and licenses, labor inefficiencies, schedule impacts, overhead, and all
other costs and impacts of every kind that directly or indirectly arise from or are related to delay
to or interference with Thales’ performance of ATCS Services up to and including the Effective



Date of this Contract Modification No. 3.

7. Changes Limited and Express. This Contract Modification is made in accordance with
Paragraph 14.36 of the Contract. Except as specifically stated in this Contract Modification, all
other terms and conditions of the Contract remain unchanged and are in full force and effect.
Any modification of the Contract must be express and in conformance with the General
Provisions and Special Provisions of the Contract.

8. Effective Date. The Effective Date of this Contract Modification shall be March 16,
2021, conditioned upon the approval of the SFMTA Board of Directors and the San Francisco
Board of Supervisors.

9. Included Appendices. The following appended documents are incorporated to this
Contract Modification No. 3:

Appendix 1:  Schedule of Price — current table

Appendix 2:  Milestone Delivery & Payment Schedule

Appendix 3: Revised ATCS Specifications Section 34 42 25 Part 2.07

Appendix 4:  As information only: Hazard Analysis, dated July 21, 2020

Appendix 5: ATCS Drawings AT-103, AT-104, AT-105 and Track Drawings TC-101
through TC-118

Appendix 6: SFMTA January 27, 2021 Response to Thales RFI-070 (2-2-2021)

Appendix 7: Thales Letter: TTS-S1408-LTR-SF-0208 “PCC006 PDR MoM and Follow-
Up” Dated March 12", 2021

Appendix 8: ATCS Schedule

Appendix 9:  Thales Letter: TTS-S1408-LTR-SF-0210 “Revised Quote for
Implementing Changes as per PCC 006 with Acceleration” Dated March
12, 2021

Signatures are on the following page.




In Witness Whereof, the parties have executed this Modification in San Francisco, California as

of this day April , 2021.

THALES TRANSPORT & SECURITY, INC.

By:

Alcino DeSousa
General Manager

CITY AND COUNTY OF SAN FRANCISCO

By:

Jeffrey Tumlin
Director of Transportation

Authorized By:

Municipal Transportation Agency Board of
Directors

Resolution No:

Adopted:

Attest:
Secretary, Board of Directors

APPROVED AS TO FORM:

Dennis J. Herrera
City Attorney

By:

Robert K. Stone

Deputy City Attorney
n:\ptc\as2021\1000387\01522318.docx



central@subway

Connecting people. Connecting communities.

Appendix 1
Schedule of Price

Milestone No. Description Value

CM 3 -1 ATCS Consolidated Changes and $1,988,452.04
Acceleration — Complete Preliminary
Design Review

CM3 -2 ATCS Consolidated Changes and $1,988,452.04
Acceleration - Delivery of Schedule

CM3 -3 ATCS Consolidated Changes and $1,988,452.04
Acceleration - Final Design Review
Workshop Complete

CM3 -4 ATCS Consolidated Changes and $1,988,452.04
Acceleration - Build 3.2 FAT Completion

CM3 -5 ATCS Consolidated Changes and $1,988,452.04
Acceleration — Build 3.25 SAT
Completion

CM3 - CN 1266-2 STC I/O Task 10.10 Portal Intrusion Device $264,011.40

CM3 - CN 1266-2 STC I/0 Task 10.20 Platform Emergency Stop $118,779.00
Button

CM3 - CN 1266-2 STC I/O Task 50 CTS Equipment Room Layout $15,299.00
Placement

CM3 -6 Delay Claim $2,491,394.00

Subtotal CMod 3 | $12,831,743.60

Awarded Contract Amount | $21,363,292.05

ATCS Expenditures Paid Under Contract 1300 | ($7,054,078.05)

CN1266-2 Contract Amount | $14,309,214.00

Value of Contract Modifications 1 and 2 | $589,342.80

Modified Contract Value | $27,730,300.40




Milestone Delivery & Payment Schedule

Appendix 2

Description

Delivery Schedule

Payment Schedule

Preliminary Design

NTP + 1 Month

20% at Acceptance of
Deliverable

Delivery of Schedule

NTP + 2 Months

20% at Acceptance of
Deliverable

Final Design Review Workshop
Completion

NTP + 2 Months

20% at Acceptance of
Deliverable

BUILD 3.2 FAT Completion

NTP + 8 Months

20% at Acceptance of
Deliverable

BUILD 3.2 SAT Completion

NTP+ 11 Months

20% at Acceptance of
Deliverable

Task 10.10 Portal Intrusion Device

NTP + 1 Month

100% at Completion

Task 10.20 Platform Emergency Stop
Button

NTP + 1 Month

100% at Completion

Task 50 CTS Equipment Room Layout
Placement

NTP + 1 Month

100% at Completion

Delay Claim

NTP + 1 Month

100% at Completion




Appendix 3
SECTION 34 42 25

ATCS FUNCTIONAL
REQUIREMENTS APBENBEMNO- b 2535 3

PART 1—GENERAL
1.1 DESCRIPTION OF WORK
A.  This section describes the functional requirements of the ATCS.

B. The ATCS shall perform the functions described
in  these ContractSpecifications.

PART 2—PRODUCTS
2.1  TRAIN CONTROL FUNCTIONS
A.  The ATCS shall perform the following train control functions:

1. Except as otherwise specified, the ATCS shall include all
train control functional features that are performed by
the ATCS in the SFMTA Market Street subway at the
time the Central Subway system is released for revenue
service, APD-NO-1

2. The ATCS shall be fully bi-directional.

3. The system shall provide a moving block method of train
control that is fully automatic with train routing, spacing
and speed determined by wayside and central equipment
and communicated to the vehicle on-board control
system by means of a two-way inductive loop antenna.
Thales Centraetor shall modify the Vehicle On-board
Controllers (VOBCs) as required to accommodate the
new T Line Destination, APP-NO-2

4.  Dwell Times shall be configurable and adjustable as
performed by the ATCS in the SFMTA Market Street
subway at the time the Central Subwaysystem is released
for revenue service.

5. Headway shall be the minimum possible given the



a.

constraints of the Central Subway and the established
safe braking model. Turnback headway shall not be
increased above the minimum achievable by delays
greater than nominal for routing and train configuration.

Trains under ATCS control shall travel at the maximum
safe speed possiblegiven the civil speed limits and other
restrictions described in these Specifications.

The ATCS shall support four modes of train
operation: AUTO Mode,ATCS Cab Signaling Mode
(CABS), Cut-Out Mode, and Street Mode.

Automatic mode (AUTO)

1) Normal daily system operation in the subway
shall be performed with all trains in Automatic
mode. Full ATO and ATP functions are
provided during Automatic operations.

2) AUTO Mode can be entered directly from the
ATCS CABS Modewithout Central Control
Operator action at any time provided the train is
stationary, with the thrust lever in the full
service brake position.

3) Mode changes from Cut-out Mode to AUTO
mode shall require CCO authorization with the
VCC “Train Activate” command.

4) Mode changes into AUTO Mode shall be
recognized by the VCC,and the SMC logs the
event and changes the train descriptor onthe
SMC Line Overview Display.

5) In AUTO Mode there shall be three door
control modes that may be selected by the Train
Operator: Auto, Manual close, or Manual open
and close.

ATCS Cab Signaling Mode (CABS)

1) ATCS CABS Mode of operation shall provide
full ATP functions while train operation is
under the control of the Train Operator.



2)

3)

4

5)

6)

7)

8)

Trains enter ATCS CABS Mode automatically
upon movement into ATCS territory provided
that the selected train mode is CABS/STREET
and that the onboard ATCS equipment is
operating.

Mode changes from Cut-Out Mode to ATCS
CABS Mode shall require CCO authorization
with the VCC “Train Active” command.

Mode changes into ATCS CABS Mode shall be
commanded by the VCC. The SMC logs the
event and changes the color of the train
descriptor on the SMC Line Overview.

Train functions of acceleration, coasting,
deceleration and stopping shall be under the
direct manual control of the Train Operator and
are supervised by the ATCS. The ATCS shall
only intervene if the Train Operator performs an
operation which the ATCS deems to be unsafe.

A departure shall be permitted when the dwell
expires or a dispatch route is set by the CCO.
Permission to depart shall be indicated by the
“DEPART” message on the Driver’s Display.

The Driver Display Unit shall show the current
target speed. When a velocity restriction is
encountered, provide the Train Operator with a
three second warning to start braking the train
to the new restrictive velocity. If Train Operator
does not keep the vehicle’s velocity within the
required braking profile, the ATCS shall apply
Full Service Brake (FSB) to a stop.

In CABS Mode, the Driver’s Control Box Door
Mode Switch shall not have an effect. Doors are
controlled by the Train Operator, with ATCS
performing safety supervision.

¢. Cut-Out Mode

1) Cut-Out Mode shall provide full bypass of the
ATO and ATP functions of the train. ATCS

shall continue to protect trains operating in Cut-



Out Mode from trains operating in AUTO or
ATCS CABS Mode.

2) Cut-Out is not a normal mode of operation.
Operation in Cut-Out Mode is used in
exceptional circumstances, such as failure
recovery conditions, and the traversal of failed
loops and failed track switches.

3) Train speed shall be limited to 30mph by a Cut-
Out Mode Speed Limiter (CMSL).

4) Cut-Out Mode can be selected at any point on
the track by placingthe ATCS mode select
switch on the Driver’s Control Box in the CUT
OUT position, provided that the thrust lever is
in the full service brake position and the train
is stationary. Mode changesby communicating
trains into Cut-Out Mode shall be recognized by
the VCC, and the SMC shall log the event,
update the train information on the SMC
Workstation and send an alarm to the CCO.

5) If Cut-Out Mode is initiated by the Train
Operator with no failed onboard equipment and
the VOBC can still communicate with the VCC,
this is referred to as a Communicating Cut-Out
(CCT) train. The CCO can initiate a Full Service
Brake of any CCT train by issuing the SMC
“Consist Stop Now and Wait” command or the
VCC “Set Full Service Brakes” command.

6) Ifa train is forced to enter Cut-Out Mode due to
the failure of onboard equipment and there is
no communication between the

VOBC and the VCC, the train is considered
a Non- Communicating Cut-Out (NCT) Mode train.
The train shall be handled as a non-communicating
train and tracking shall be performed using the axle
counter blocks.

d. Street Mode

1) Street Mode is the operational mode used
outside the ATCS Territory.



10.

11.

12.

13.

14.

15.

16.

2) Street Mode shall be in effect whenever the
selected train mode is CABS/STREET, and
there has been no communication established
between the train’s VOBCs and the VCC.

3) Street Mode shall be entered into automatically
from ATCS CABS Mode when the train exits
the ATCS Territory.

Provide entry on-the-fly such that trains may enter into
ATCS without stopping.

Provide re-entry capability at each loop boundary.
Provide multiple safety distances such as K and Non-K.

Provide a VOBC recovery function that allows an
individual VOBC in a consist to be restored to ATCS
serviceon-the-fly,APD- NO-2

Provide double stopping such that two single car trains
(uncoupled) can enter each subway station in AUTO
mode and become berthed with all doors within the
platform if stopping distance permits. Door functions for
double stopping shall be the same as Market Street
Subway. APD-NO-1

Use safe braking calculations consistent with the existing
ATCS to ensure sufficient train stopping distance and
safe train separation.

Axle Counter blocks shall be provided as shown. They
shall be used for route and switch protection and to
protect Non-Communicating Trains(NCTs). The axle
counter blocks and wayside signals shall provide a
means of absolute block control in the event of
subsystem failure that causes loss of availability of the
supervisory functions of the ATCS.

Provide wayside signals as shown. See Section 34 42
37,ATCS WAYSIDE EQUIPMENT, for wayside signal
requirements.

Provide automatic interlocking control of Chinatown
interlocking. Provide automatic routing and turnback.



Provide the routes shown in Table 1 and routes shown on
Contract Drawings as a minimum, APP-NO-2

Table 1 - ATCS Routes APP-NO-2

Route No | Description (bold italic text indicates a turnback location)
0 BPL <> CTR <> BPR
1 BPL ¢ CTL <> BPR
2 BPL <> CTL <> BPL
3 BPR <> CTR <> BPR
4 BPR << CTR <> BPL
5 BPR ¢ CTL <> BPL
6 BPL <> STL
7 BPL <> STR
8 BPR <= STR
9 BPR <> STL
10 STR < BPR
11 STR <> BPL
12 CTR <> BPR
13 CTR ¢ BPL
14 STL << BPR
15 STL <> BPL
16 CTL << BPR
17 CTL << BPL
ABBREVIATIONS:
BPL Bryant Portal Track Left
BPR Bryant Portal Track Right
CTL Chinatown Station

Track Left Platform CTR

Chinatown Station
Track Right PlatformSTL

Storage Track Left
STR Storage Track Right
UML Union Square/Market St
Station Left Platform UMR Union
Square/Market St Station Right
PlatformYBL Yerba Buena/Moscone
Station Left Platform YBR Yerba
Buena/Moscone Station Right Platform

17. The maximum length of a revenue service train will be
two cars. However, the ATCS shall be capable of safely
managing four communicating cars ina coupled consist.



ADD. NO. 2

18. The Station Stop Handling function shall command
trains operating in automatic mode to stop at the
positions indicated at station platforms within +/- 18
inches. It shall prevent trains from opening doors unless
they are safely positioned at station platforms. APP-NO-2

19. Non-communicating Train (NCT) Tracking functionality:

a. Provide the capability to monitor the location of NCT’s in the
system.

b. Provide protection for NCT’s and unequipped
trains from all ATCSsupervised trains.

c. Provide the capability to track NCT trains
through disturbed axlecounter blocks.

d. Detect the presence of “unknown” trains in the

system via the axlecounter block subsystem.
ADD. NO. 2

20. ATCS shall ensure the following:
a. Safe separation between trains
b. Flank Protection
c. Validated routing through interlockings
d.  Switch locking during moves through interlockings

e. Maximum allowed velocity determination for the
consist related to its current guideway position,
incorporating civil speed limits, equipmentspeed

limits and any CO commanded speed restrictions.
ADD. NO.2

2.2 OPERATIONAL FUNCTIONS
A.  The ATCS shall perform the following operational functions:

1.  The ATCS shall include all operational functions that are
performed by the ATCS in the SFMTA Market St.



subway existing at the time the Central Subway system
is released for revenue service.

Operational functions shall include Scheduled Mode
operation, Headway Mode operation and Unscheduled
Mode operation.

The ATCS shall be fully compatible with the upgraded
SMC1 and SMC2, being implemented under a separate
contract. Upgrade the SMC softwareso that it supports
all functions required for the Central Subway. The
behavior and response of the SMC with regard to the
Central Subway shall be operationally consistent with
that of the Market Street Subway.

Provide software, data, and system updates to make
both SMCl1(at Lenox) and SMC2 (at TMC) capable of
controlling both the Market Street Subway and the
Central Subway. The Lenox Control Room shall be
used during testing and startup of the Central Subway.
The TMC Control Room shall be used to control the
Market Street Subway until satisfactory completion
of the RAM Demonstration test. ATCS test and startup
activities performed by Thales shall not disruptservice
in the Market Street Subway.

5. Provide hardware and software necessary to make each
SMC capable of acting as a backup to the other. Provide
a switching function to select which SMC has
operational control. The backup failover function shall
occur automatically without service disruption whenever
the controlling SMC experiences a failure that reduces
operational functionality. Provide the capability to
switch the failover function to manual.

6. CCO shall have the capability to place a hold on the
portal to prevent trainsfrom entering.

7. CCO shall have the capability to hold trains at the next upstream
platform.

8. Entry into ATCS Territory

a. The ATCS entry location shall be at the Portal
on both NB and SBtracks.



b. Provide the correct number and placement of axle
counters and entryloops to accomplish entry as
shown on drawings. .

c. The ATCS shall support the following operation:

1) At entry, train shall pass over an entry loop
which initiates vehicle/wayside communication.
Upon reaching the mainline loop, data
communication between the VCC and each
VOBC shall be established.

2) Upon successful completion of the entry
checks, the train transitions from Street Mode to
ATCS CABS Mode.

3) Once the ATCS has accepted the train for
operation in ATCS CABS Mode, the Train
Operator will control the train based onthe
Driver Display Unit (DDU) commands which
indicate speed restrictions and stopping points.

4) AUTO Mode can be entered at any time
thereafter provided the train is stopped.

9. Exit from ATCS Territory - The ATCS shall support the
following operation:

a. Trains can switch from AUTO Mode to ATCS
CABS Mode whileberthed at Yerba
Buena/Moscone Station.

b. Southbound trains can proceed in ATCS CABS Mode to
the portal.

c. Train shall automatically transition into Street
Mode when the train exits the loop. This shall be
indicated to the Train Operator by the “STREET
MODE” message on the DDU. Street Mode shall
be activated prior to reaching Bryant Street.

d. AUTO Mode Trains that exit the subway shall stop
and transition to Street Mode automatically prior to
reaching Bryant Street.



10.

11.

12.

13.

14.

15.

16.

Re-Entry in ATCS Territory

a. Bi-directional entry points shall be located between
each of the three stations as shown.

b. Provide automatic acquisition at each entry point by
which the VCC re-establishes communications with
an ATCS equipped train.

c. Provide manual acquisition to re-establish
communication with an ATCS equipped train at an
entry point when one or more of the VOBCs on the
train are not operational.

Provide interface to and programming for the
Construction Contractor- furnished portal intrusion
detection system that will stop trains in approach to the
portal and holds southbound trains at YBM in the event
of activation.

Provide capability for future Platform Emergency Stop
buttons in each subway station as indicated that stop
trains in approach to the associated platform.

Provide an interface at each subway station that can be
used for future platform intrusion devices to be provided
by others. Activation of these devices shall stop trains in
approach to the associated platform. The interface shall
be made available at a pair of terminals for each

platform.
ADD. NO.3

The ATCS system shall have the capacity to handle
future expansionbeyond the tail tracks, including an
extended guideway and additionalportal entry/exit area.

A Local System Management Center (LSMC) shall be
provided at CTS. The LSMC shall provide a separate
connection to the Station Controller independent of the
VCC. The LSMC shall allow the Chinatown interlocking
to be controlled locally and from the SMC when the
VCC is not operational.

ATCS shall provide the same Schedule Regulation
Functionality for Central Subway as is provided for
Market Street Subway. APP-NO-2



17. ATCS shall provide an alert when a train is delayed more
than a preset time period configurable by block. Time periods

shall initially be set to 20440 4s. ADD-NO.2

2.3 FAILURE RECOVERY MODES

A. SMC Failure — VCC shall continue to control trains in AUTO
mode. LSMC shall provide automatic routing.

B. VCC Failure — SMC and station controller shall continue to
control trains by absolute fixed blocks using axle counter
blocks and wayside signals. Absolute Block Mode will be
enabled by the Central Control Operator when it has been
determined that the VCC has experienced a failure from
which it cannot recoverautomatically. Provide a means to
easily enable Central Fallback to Absolute Block Mode that
can be accomplished in less than 5 minutes. Absolute Block
Mode shall govern train movement from station to station
using axle counter blocks and wayside signals. Provide
interlocking protection at the CTS crossover. Time locking
shall be used to protect trains approaching signals that have
been canceled. APP-NO-2 Note that Central Fallback is out of
scope for Central Subway however LSMC Mode would still
be available for use during a VCC Failure.

C. Loop Failure — Train shall automatically re-enter at next loop
boundary

D. Axle Counter Block Disturbed — Provide same response and
recovery as MarketStreet Subway as a minimum.

E. NCT through System — Track the train through the Subway
using axle counter blocks. Control the train using fixed
blocks and the Construction Contractor- furnished Wayside
signals. Protect the train from all other trains.

24 PASSENGER INFORMATION FUNCTIONS

A.  The ATCS shall include all passenger information functional
features that are performed by the ATCS in the SFMTA
Market St. subway at the time the Central Subway system is
released for revenue service.

B.  Provide Public Mimic information for the Central Subway
that can be used by SFMTA for display. Information shall be

in the same format similar to the Market St. Subway. APP-NO-
2



C. Provide an interface to the Subway Location Server (SLS).
The interface shall provide train location and predicted

arrival information similar to the Market St. Subway. APP-NO-
2

2.5 MAINTENANCE FUNCTIONS

A. The ATCS shall include all maintenance functional features
that are performed by the ATCS in the SFMTA Market St.
subway at the time the Central Subway system is released for
revenue service.

2.6 TAIL TRACKSTORAGE

A.  The ATCS shall perform all required safety and operational
functions should the tail tracks be occupied for any reason.
Terminal station headway performance may degrade in the
event that vehicles are forced to remain in this area, but CTS
station stopping shall be performed in AUTO in as little time
as possible given the stopping distance available.

B.  Tail tracks shall be designated as automatic coupling areas.

2.7 INTERACE WITH VENTILATION SYSTEM

A. To coordinate the train signal system automation in adherence to
NFPA 130 in regard to ventilation in the case of a train fire, the
ATCS logic shall be programmed to include constraints that
preclude more than one train in the sametunnel ventilation zones,
except as described in Section 2.8 below.

B. Implementation:

1. The Tunnel Ventilation Zones are defined as the tunnel
between station platforms. Only one train may occupy a
single ventilation zone at the onetime i.e.:

e A NB train at the Bryant St. Portal Pseudo Station
must hold at least until the lead train hasarrived at
YBM

e A NB train at YBM must hold at least until the
lead train has arrived at UMS.

e A NB train at UMS must hold at least until the
lead train has cleared the ventilation zones
between UMS and crossover cavern zone.

e A SB train at CTS must hold at least until the
lead train has cleared a track section between



crossover cavern zone and UMS (track section to
be defined at Final Design Review stage)

e A SB train that has departed at CTS must hold in
the crossover cavern if the lead train has not
arrived yet at UMS (only applies to
AUTO/CABS trains)

e A SB train at UMS must hold at least until the
lead train has arrived at YBM

e A SB Train at YBM must hold at least until the lead
train has arrived at the Bryant St. Portal Pseudo
Station

2. Inthe event of a communication failure (time out) of a train
OR a communicating train stopping unexpectedly while en-
route to a destination (excluding trains waiting due to an
obstruction), the train will be considered an Incident Train.
Specific Alarms will be provided via the SMC to alert
Operators as to any incident trains and impacted trains.

C. Route setting logic for NCT and CCT in Full Mode and Fallback
Modes is not impacted by these tunnel ventilation zones constraints
described in this Section and the Section 2.8 below, as this logic is
already more restrictive than ventilation constraints.

D. ATCS detection of an Incident Train and the associated restrictions

on train movements shall be implemented via SMC subsystem (non-
vitally).

2.8 OPERATION IN THE CTS CROSSOVER CAVERN
A. To improve operational flexibility through the crossover, parallel
moves of two trains shall be allowed in the crossover cavern
provided the routes do not intersect, under certain conditions as
agreed in the Appendix 7.
B. Ventilation related restrictions on train movements in and around

the crossover cavern shall be implemented via SMC subsystem
(non-vitally).

PART 3—EXECUTION NOT USED
END OF SECTION

END OF SECTION



Appendix 4
Hazard Analysis, dated July 21, 2020
Note this Appendix is included as information only.

See Attachment



Appendix 6
SFMTA January 27, 2021 Response to Thales RFI-070 (2-2-2021)

See Attachment



Appendix 7

Thales Letter: TTS-S1408-LTR-SF-0208 “PCC006 PDR MoM and Follow-Up” Dated
March 12th, 2021

See Attachment



Appendix 8

ATCS Schedule

Activity ID Activity Name

Activity
Status

Start

01/Sep/2020

A

Finish

30/Apr/2025

. PCC006 MUNI CS Schedule (inc. CMOD3)
B PCC006.MM Milestones
& Al1250 Acceleration NTP
& A1290 EAK Grounding complete
e A1300 Fiber Install complete
& MS1050 Loop Cable Rework Complete
&= MS1070 Installation Complete for Stand alone at TMC
&= MS1010 Installation Complete at Lenox
== MS1060 LRV's able to Enter Subway
e A1310 CMOD3 NTP
@ Al270 SFMTA FDR comments Received
e MS1040 Installation Complete at TMC
e A1280 BUILD 3.2 design frozen
&= A1330 Manuals Submission
@ A1340 SFMTA Comments on Manuals
&= MS1020 Substantial Completion (Handover to SFMTA)
&= MS1030 SFMTA-Final Acceptance

PCC006.1 Site Support
B PP

@ A1000 Installation support

PCC006.2 Static Test
B

@ A1010 Static SPICO

@ A1020 DCS Caonfiguration and Cutover-Site Prep

Completed

Not
Started

Not
Started

Not
Started

Not
Started

Mot
Started

Not
Started

Not
Started

Not
Started

Not
Started

Not
Started

Not
Started

Not
Started

Not
Started

Not
Started

In
Progress

In
Progress

In
Progress

01/Sep/2020
A

01/Mar/2021
A

01/Sep/2020
A

01/Sep/2020
A

19/Jan/2021
A

19/Jan/2021
A

01/Mar/2021
A

30/Apr/2025
03/Jan/2024
01/Mar/2021 A
12/Mar/2021*
12/Mar/2021*
09/Apr/2021*
09/Apr/2021*
09/Apr/2021*
09/Apr/2021*
16/Apr/2021*
21/Apr/2021
30/Apr/2021*
30/Apr/2021*
29/0ct/2021*
23/Nov/2021
29/Apr/2022
03/Jan/2024
30/Apr/2021
30/Apr/2021
30/Apr/2021
30/Apr/2021

30/Apr/2021



‘ PCC006.3 Engineering Test

A1050

A1030

A1060

A1070

A1080

A1260

A1100

A1110

A1180

A1120

A1130

A1170

A1140

A1180

0§ 0 0 0 0O 0D O B O o 0 0O O B

A1180

A1200

A1220

A1230

t 0 o g @

A1240

BUILD 3.1 S/W Development and SWAT
BUILD 3.0 (Existing) Field Test

BUILD 3.1 FAT

BUILD 3.1 Field Test

BUILD 3.1 Trial and Integration

PCC006.4 Dynamic Test

BUILD 3.2 FDR

BUILD 3.2 Design

BUILD 3.2 S/W Development and SWAT
BUILD 4.0 Design

BUILD 3.2 FAT

BUILD 3.2 SAT

BUILD 4.0 S/W Development and SWAT
BUILD 3.2 Trial and Integration

BUILD 4.0 FAT

BUILD 4.0 SAT

BUILD 4.0 Trial and Integration

PCC006.5 BUILD 5.0 (Punchlist)

BUILD 5.0 S/W Development and SWAT
BUILD 5.0 FAT
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01/Mar/2021
A

01/Mar/2021
A
03/May/2021
01/Jun/2021
03/Aug/2021
01/Nov/2021
01/Mar/2021
A
07/Apr/2021*
01/Mar/2021
A
03/May/2021
03/Aug/2021
01/8ep/2021
01/Nov/2021
01/0ct2021
04/Jan/2022
04/Jan/2022
01/Mar/2022
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01/Junv2022
01/Jun/2022
01/Sep/2023
02/0ct/2023
11/Mar/2022
11/Mar/2022*
02/May/2022
04/Jan/2022

04/Jan/2022"

02/May/2022

24/Dec/2021
31/May/2021
30/Jul’2021

30/Jul’2021

29/0ct/2021
24/Dec/2021
29/Apr/2022
07/Apr/2021
30/Apr/2021
31/Aug/2021
30/Sep/2021
29/0ct/2021
24/Dec/2021
24/Dec/2021
28/Feb/2022
28/Feb/2022
31/Mar/2022
29/Apr/2022
30/0ct/2023
31/Aug/2023
29/Sep/2023

30/0ct/2023

03/Jan/2024
24/Mar/2022
03/Jan/2024
30/Apr/2025
24/Mar/2022

30/Apr/2025



Appendix 9

Thales Letter: TTS-S1408-LTR-SF-0210 “Revised Quote for Implementing
Changes as per PCC 006 with Acceleration” Dated March 12th, 2021

See Attachment
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Agreement between the City and County of San Francisco
and
Thales Transport & Security, Inc.
for Procurement of Proprietary Equipment for the Advanced Train Control System
for the San Francisco Municipal Transportation Agency
Central Subway Project
(Third Street Light Rail Project, Phase 2)

Contract No. 1266-1

This Agreement between the City and County of San Francisco and Thales Transport &
Security, Inc. for Procurement of Proprietary Equipment for the Advanced Train Control System,
Central Subway Project (Third Street Light Rail Project, Phase 2) (hereinafter "Equipment
Contract") is made between the City and County of San Francisco, acting by and through its
Municipal Transportation Agency, a municipal corporation organized and existing under the laws
of the State of California, whose principal place of business is at 1 South Van Ness Avenue,
San Francisco, California 94102, U.S.A. (hereinafter referred to as “SFMTA” or "City"); and
Thales Transport & Security, Inc., a corporation organized and existing under the laws of the
State of Delaware, whose principal place of business is at 5700 Corporate Drive, Suite 750,
Pittsburgh, PA 15237, U.S.A., (hereinafter referred to as “Thales” or "Contractor”).

This Equipment Contract is dated for convenience as December 3, 2013.

When appropriate herein, SFMTA and Thales are individually hereinafter referred to as “Party”
and collectively referred to as “Parties”.

1. RECITALS.

1.1- Under the Central Subway Project, which is Phase 2 of the Third
Street Light Rail Project, the SFMTA is constructing a new subway line in San
Francisco, which runs approximately 1.6 miles from 4th and Brannan Streets, north
under Fourth Street to Stockton Street, and north under Stockton Street into
Chinatown.

1.2, Under Agreement CS-155-3, HNTB-B&C Joint Venture designed
the control, signaling and trackway systems for the Central Subway, which will be
constructed and installed by Tutor Perini, under SFMTA Contract 1300 (the
Construction Contract). .

1.3. The Advanced Train Control System (ATCS), further defined in
Section 2.5, is a specialized and proprietary system that was supplied to the
SFMTA by Thales (formerly Alcatel Transport Automation (U.S.) Inc.) under San
Francisco Municipal Railway contract MR-1034R, dated August 10, 1992.

14. The ATCS must operate as a single integrated system between
the new Central Subway and the Existing ATCS that services the SFMTA's subway

operations in the Market Street tunnels. Due to the proprietary nature of the
Existing ATCS, no vendor other than Thales can provide the SFMTA necessary

e
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ATCS design review and implementation services for the Central Subway, and this
Equipment Contract is necessarily therefore a sole source contract.

1.5. The SFMTA has determined that to avoid dual equipping its rail
vehicles with multiple control systems or segregating the vehicles to be used on the
Central Subway line, the Existing ATCS will be expanded to cover the Central
Subway operations.

1.6. Thales desires to supply to the SFMTA and the SFMTA desires to
procure from Thales such system engineering, design review, proprietary ATCS
elements, and oversight and inspection services for ATCS installation and
integration, implementation and testing consulting services and related professional
services described in this Equipment Contract and in the Implementation Contract
and as may be otherwise be necessary to complete the design, installation,
implementation, testing and certification, and warranty services of the ATCS

1.7. To avoid risks and delays to the Central Subway Project Schedule
and risks and costs arising from delays to the construction and installation of the
Work and implementation and testing of the ATCS, the SFMTA desires to procure
under this Equipment Contract certain Proprietary Equipment that are Long Lead
Items in advance of completion of negotiations for the services Thales will provide
under the Implementation Contract.

1.8. The SFMTA will procure ATCS engineering and design review,
installation oversight, testing and safety certification consulting and related and
ancillary services from Thales under the ATCS Implementation Contract, a separate
agreement to be negotiated between the SFMTA and Thales.

1.9. The Proprietary Equipment procured under this agreement shall
be installed by the Construction Contractor under the Construction Contract. The
Proprietary Equipment and any other Work performed under this Equipment
Contract is subject to the inspection, testing, warranty and reliability requirements
set out in the Implementation Contract and the Specifications referenced therein.

1.10. The parties intend that both the Equipment Contract and the
Implementation Contract will be assigned to the Construction Contractor, Tutor
Perini to be subcontracts under the Construction Contract CS-1300.

Now, therefore, in consideration of the facts represented above, the premises and
the mutual undertakings of the Partles herein contained, the Parties agree as follows:

2, DEFINITIONS.
For the purposes of this Equipment Contract, the following words and expressions shall have
the meanings set forth herein below. The terms defined in the Construction Contract shall also

apply to this Equipment Contract following Assignment. Where a term defined here conflicts
with a defined term in the Construction Contract, the definition provided here shall govern.

2.1. “Additional Services” means work requested by the City to be performed

that is not included in the scope of the Work to be performed as Base Services or
Optional Services.

-2
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2.2. “Affiliate” means an entity that controls, is controlled by, or is under the
common control, but only for as long as such control exists; for the purposes of this
Equipment Contract, control is deemed to exist when the company in question has
the authority by equity ownership, debt or contract, directly or indirectly through one
or more intermediaries, to direct the actions or policies of the affiliate company.

2.3. “Article” means a provision of this Equipment Contract designated by a
number title before the decimal.

2.4. “Assignment” means the assignment by the City and assumption by
the Construction Contractor of this Equipment Contract, by which Thales shall
become a subcontractor to the Construction Contractor in accordance with this
Equipment Contract.

2.5. “ATCS" means the Advanced Train Control System provided to the
SFMTA by Thales under this Equipment Contract and the Implementation Contract.

2.6. “ATCS Schedule” means the approved schedule for the design,
implementation and testing of the ATCS, which is a subcomponent of the Project
Schedule.

2,7. “Beneficial Use” shall have the meaning as defined in Section 2.08
("Owner's Beneficial Use") of the General Provisions of the Construction Contract.

2.8. “City” means the City and County of San Francisco, a municipal
corporation organized and existing under the laws of the State of California.

2.9. “"Confidential Information” means any and all information that is defined
as such in the Mutual Nondisclosure Agreement, appended to this Equipment
Contract as Appendix F.

2.10. “Contract Amount” means the total amount of compensation to be paid
to Thales under this Equipment Contract, as stated at Article 4 and in the Pricing
and Milestone Payment Schedule set out in Appendix C.

2.11. “Construction Contract” means the public works contract Agreement
No. CS-1300, between the City and Tutor Perini (the Construction Contractor), for
the construction of the surface, trackwork and systems elements of the Central
Subway Project.

2.12, “Construction Contractor" means Tutor Perini (also referenced as
“Tutor™), the contractor awarded the Construction Contract.

2.13. “Construction Schedule” means the approved schedule for the
performance and completion of the Construction Work

2.14. "Construction Work" means the work performed or subcontracted by
the Construction Contractor that is not work proprietary to Thales or otherwise
within Thales' scope of Work under this Equipment Contract.

2.15. “Days” mean consecutive calendar days, including weekends and
holidays, unless otherwise specified.

_3..
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2.16. “Design Manager” means the individual designated by City to be the
primary liaison from the Designer to Thales for the purposes of this Equipment
Contract.

2.17. “Designer” means HNTB-B&C Joint Venture, a joint venture of
professional engineering firms obligated by Agreement CS-155-3 to design the
signaling and control systems, traction power, trackway and other specified
elements of the Central Subway Project.

2.18. “Designs" means engineering documents, drawings and specifications
created by the Designer which Thales shall review under this Implementation
Contract.

2.19. “Director” means the Director of Transportation, who is the chief
executive officer of the SFMTA.

2.20. “Documentation” means any user documentation, instruction manuals,
warranty documentation, maintenance documentation and documentation for
Software and Proprietary Equipment and any updates or revisions thereof licensed
under this Equipment Contract or the Implementation Contract.

2.21. “Effective Date of this Equipment Contract” is the date on which the
authorized signatories of the City and Thales have executed this Equipment
Contract.

2.22. "Effective Date of the Assignment” means the date when the SFMTA
has executed a Contract Modification to the Construction Contract effecting the
Assignment of this Equipment Contract from the SFMTA to the Construction
Contractor. Such Contract Modification is expected to occur in 2013.

2.23. "Equipment Contract” means this agreement, Contract No. CS-1266-1,
for the procurement of Proprietary Equipment for the ATCS for the Central Subway
Project.

2.24. “Existing ATCS" means the Advanced Train Control System provided
to the City by Alcatel under Agreement No. 1034R (1992).

2.25. "Final Acceptance” means the date and written notice of acceptance of
the Work by the SFMTA to the Construction Contractor, issued in accordance with
Section 6.22(K) of the San Francisco Administrative Code, issued when the
Construction Contract has been fully performed, including all items on punch lists,
and when all contractual and administrative requirements have been fulfilled.

2.26. "Force Majeure” means any act of God or any other cause beyond a
Party’'s control (including, but not limited to, any restriction, strike, lock-out, plant
shutdown, material shortage, delay in transportation or any similar cause that
delays the completion of the Work and that the Party could not have reasonably
foreseen or mitigated.

2.27. "Implementation Contract' means SFMTA Contract No. 1266-2, which
is the agreement between Thales and the SFMTA under which Thales will provide
ATCS engineering and design review, installation oversight and testing, and safety
certification support services for the Central Subway Project.

-
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2.28. “Indemnitee” and "Indemnitees” are those individuals and
organizations listed in Section 7.1(a) to whom defense and indemnification of claim
or action is owed.

2.29. “Included Appendices” are those documents attached to the
Equipment Contract, identified herein and that are incorporated into this Equipment
Contract by reference.

2.30. “Milestone” means the dates set out in the Project Schedule or other
SFMTA approved schedule by which Thales shall have completed identified
portions of the Work.

2.31. “Non-Proprietary Equipment” means those elements of the ATCS that
are not proprietary to Thales and will be supplied by the Construction Contractor as
specified in the Implementation Contract or the Construction Contract.

2.32. "Optional Service(s)" means the Work identified in the Construction
Contract and bid documents for the Construction Contract as options which if the
City exercises an option and Thales performs the Work of that option, the City shall
compensate Thales the amount listed for that Optional Service in the Pricing and
Milestone Payment Schedule in Appendix C.

2.33. “Paragraph” means a provision of this Equipment Contract that is a
subpart of a Section.

2.34. "Project Schedule” means the schedule approved by the SFMTA for
completion of the all work under the Construction Contract, including but not limited
to the Work to be performed by Thales under this Equipment Contract and the
Implementation Contract as a subcontractor to the Construction Contractor.

2.35. “Proprietary Equipment” means the proprietary ATCS hardware,
computers, servers, configured work stations, and other ATCS components,
diagnostic and simulation tools, spare parts and other parts and electronic,
mechanical or electrical components that are proprietary to Thales and can only be
supplied by Thales, including but not limited to the ATCS Equipment, Software and
other ATCS elements listed in Appendix B to this Equipment Contract.

2.36. Section means a provision of this Equipment Contract that is a subpart
of an Article.

2.37. “Retention” shall mean funds held by the City or the Construction
Contractor as provided in Section 14.2 of this Equipment Contract.

2.38. “Revenue Service” means the commencement of passenger service
operations of the Central Subway as a public transit common carrier.

2.39. “SFMTA” means the San Francisco Municipal Transportation Agency,
a department of the City and County of San Francisco ("City"), whose principal
place of business is at 1 South Van Ness Avenue, San Francisco, California 94102,
U.S.A.

2.40, “Site(s)” means the location(s) where the Proprietary Equipment, Non-
Proprietary Equipment, Software or other ATCS elements are installed.

2B

Central Subway ATCS - Proprietary Equipment Procurement niptchas201 3\ 000387\00889657 doc FINAL 120513



2.41. “Software” means all or any part of the specific collection of computer
programs and/or machine-readable instructions bundled with or embedded in the
Proprietary Equipment (aka firmware) provided by Thales under this Equipment
Contract, whether as a stand-alone code product or pre-installed on Proprietary
Equipment (aka firmware). Software shall include any updates or upgrades to the
original ATCS software that may be licensed to the SFMTA pursuant to this
Equipment Contract and/or the implementation Contract, including but not limited to
those listed in Appendix B to this Equipment Contract.

2.42. "Specifications” means the ATCS construction and function
requirements listed in Article 3 and set out in Appendix H to this Equipment
Contract.

2.43. "Substantial Completion” shall have the meaning as defined in the
General Provisions of the Construction Contract at Section 1.01.A.93, which as
applied to this Equipment Contract means the Work is sufficiently complete in
accordance with the Contract Documents so that the ATCS can be utilized for the
purposes for which it is intended, including but not limited to Revenue Service.

2.44. “Term,” “Contract Term”, “Term of Equipment Contract” or “Contract
Period” means the period commencing on the Effective Date and terminating on the
effective date stated in any termination notice or the date when the SFMTA gives
Final Acceptance of the Work.

2.45. “Thales” means Thales Transport & Security, Inc., a corporation
organized and existing under the laws of the State of Delaware, whose principal
place of business is at 5700 Corporate Drive, Suite 750, Pittsburgh, PA 15237,
U.S.A.

2.46. ‘Thales Affiliate” means a legal entity that is under common control
with Thales Transport & Security, Inc.

2.47. “Work™ means the procurement and provision of the Proprietary
Equipment as provided in this Equipment Contract and performance of any ancillary
or incidental work by Thales necessary to procure and provide said Proprietary
Equipment, which are proprietary to, only available from, or otherwise appropriate to
be procured under a sole source contract to Thales and that are necessary for the
design, installation, implementation, testing and certification of the ATCS. The Work
under this Equipment Contract is not Construction Work. In certain contexts the
term "work" generally refers to the performance of tasks, duties and obligations by a
Party. Any reference to work, whether or not capitalized, that due to its proprietary
nature can only be performed or supplied by Thales, shall be considered an
obligation of Thales under this Equipment Contract. Any reference to work, whether
or not in lower case that is not proprietary to Thales, shall be considered an
obligation of the Construction Contractor.

3. SUMMARY OF AGREEMENT AND SCOPE OF WORK.

3.1. This Equipment Contract provides the legal and procedural framework
for Thales' provision of Proprietary Equipment and related benefits and services to
the Central Subway Project necessary for the procurement, manufacture,
installation, implementation and warranty of said Proprietary Equipment.

-6~

Central Subway ATCS - Proprietary Equipment Procurement n\pickas 20151100038 7\00889657. doc FINAL 120513



3.2. Due to the proprietary and unique nature of the Software, Proprietary
Equipment other elements of the Work, and the SFMTA's requirement that the
ATCS installed in the Central Subway be interoperational with the Existing ATCS,
this Equipment Contract is necessarily a sole source contract. It is equally
necessary, however, that the final designs, installation and testing of the ATCS in
the Central Subway be integrated and coordinated with the installation and testing
of all other systems that are to be procured and/or constructed under the
Construction Contract. As more specifically set out in Article 6 below, to best effect
that integration and coordination, this Equipment Contract shall be assigned to the
Construction Contractor.

3.3. The Proprietary Equipment shall meet the requirements set out in the
Construction Contract Specifications listed below (copies of which are appended to
this Equipment Contract at Appendix H) as those Specifications may be amended
and conformed:

a. ATCS General Requirements (Construction Contract Specifications
Section 34 42 23)

b. ATCS Functional Requirements (Construction Contract Specifications
Section 34 42 25)

c. ATCS Safety (Construction Contract Specifications Section 34 42 27)

d. ATCS System Assurance (Construction Contract Specifications Section
34 42 31)

e. ATCS Room Equipment (Construction Contract Specifications Section
34 42 35)

f. ATCS Wayside Equipment (Construction Contract Specifications
Section 34 42 37)

g. ATCS Central Equipment (Construction Contract Specifications Section
34 42 39)

h. ATCS Testing (Construction Contract Specifications Section 34 42 41)

If amended as part of the Construction Contract, the amended Specifications shall
govern.)

3.4. Pursuant to the requirements of Article 10, Thales shall warrant that
the Proprietary Equipment will operate as specified for a three-year period
commencing at Substantial Completion of the Construction Work, as further
described in the Implementation Contract and the Specifications referenced therein.

4. COMPENSATION.
4.1. Thales shall be compensated for the delivery of the Proprietary
Equipment listed in Appendix B and the Pricing Payment Schedule set out in
Appendix C to this Equipment Contract. Thales may submit an invoice (application

for payment) for said Proprietary Equipment (including for individual pieces of
Proprietary Equipment) when said Equipment has been delivered to the storage
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facility and transfer of title other required documentation of the Proprietary
Equipment has been delivered to the SFMTA, as provided in Section 4.8.c.

4.2. Any services performed by Thales or provision or procurement of Non-
Proprietary Equipment by Thales under the Construction Contract that is not
provided by Thales under this Equipment Contract or the Implementation Contract
shall be governed by a separate subcontract agreement negotiated between Thales
and the Construction Contractor.

4.3. The total cost to the SFMTA for the Proprietary Equipment and any
related Work provided under this Equipment Contract shall not exceed Three Million
Three Hundred Fifty Thousand Four Hundred Twenty-Four United States Dollars
($3,350,424 US).

4.4. No charges shall be incurred under this Equipment Contract nor shall
any payments become due to Thales until the Proprietary Equipment (and
certification of transfer of title), documentation, reports, services, or both, required
under this Equipment Contract are received from Thales and approved by the
SFMTA as being in accordance with this Equipment Contract, such approval not to
be unreasonably delayed or withheld. City may reasonably withhold payment in any
instance in which Thales has failed or refused to satisfy any material obligation
associated with this Equipment Contract. The City shall provide Thales written
notice by facsimile of suspension of payment and explanation of the suspension for
Thales' non-performance no later than the date payment is due.

4.5. For Work performed under this Equipment Contract by a subcontractor
other than a Thales Affiliate, the following shall apply:

a. The Controller is not authorized to pay invoices prior to Thales' submission of
HRC Progress Payment Form (attached hereto as Appendix E). If Progress
Payment Form is not submitted with Thales' invoice, the Controller will notify
the SFMTA and Thales of the omission. If Thales' failure to provide HRC
Progress Payment Form is not explained to the Controller's reasonable
satisfaction, the Controller will withhold 20% of the payment due pursuant to
that invoice until HRC Progress Payment Form is provided.

b. Following City’s payment of an invoice, Thales has ten (10) days to file an
affidavit using HRC Payment Affidavit verifying that all subcontractors have
been paid and specifying the amount.

4.6. The City will make a good faith effort to pay all undisputed invoices
within thirty (30) days of receipt, but the City shall have no liability to Thales for
interest due to late payment. In the event that City does not make payment within a
reasonable amount of time after such thirty (30) day period or is unable to make
payments after such thirty (30) day period, then Thales will have the right to
suspend the Work until such payment arrangements are mutually agreed upon by
the Parties.

4.7. Where Work or Additional Work is not paid on an agreed-lump sum
basis (such as cost-reimbursement plus fixed-fee basis), reimbursement of costs
and other payment arrangement shall be governed by 48 CFR Subparts 49.2 and
49.3 to the extent that those principles are in accord with the cost principles for local
governments set out in the Office of Management and Budget Circular A-97.
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4.8. The City shall not be obligated to pay for the Proprietary Equipment
provided by Thales under this Equipment Contract until the requirements and
conditions set out in this Section and applicable Specifications have been fully
satisfied.

a. Thales shall submit to the SFMTA with any request for payment proof of
purchase for the Proprietary Equipment by bills of sale, invoices, or other
documentation warranting that Thales has received such materials and that
said materials are free and clear of all liens, charges, security interests, and
encumbrances.

b. Title to the Proprietary Equipment shall be vested in the City upon payment by
City to Thales for said equipment. As a condition of payment, Thales shall
provide SFMTA with written confirmation of the transfer of title as a condition of
payment.

c. Thales shall store said Proprietary Equipment boxed or crated in a secure,
clean, dry, and climate controlled building located in the San Francisco Bay
Area until such time as the Construction Contractor requires delivery of said
Proprietary Equipment for installation. Upon reasonable notice to Thales, the
City may inspect the storage facility and said Proprietary Equipment at any
time. Thales shall be compensated $75,000 lump sum for transport of the
Proprietary Equipment to the storage facility and all storage costs. When
directed by the Construction Contractor to do so, Thales shall for no additional
compensation deliver the Proprietary Equipment (or required components
thereof) to the Site for installation by the Construction Contractor. When the
Construction Contractor requires delivery of the Proprietary Equipment or any
component thereof, the Construction Contractor shall provide Thales not less
than 30 Days notice prior to the required delivery date. If a Thales supplier or
subcontractor ships Proprietary Equipment or other materials to Thales at the
storage facility, such shipment terms shall not create any additional storage or
shipment charges for the City and shall be fully insured in transport either by
said supplier/subcontractor or by Thales. Thales shall provide the SFMTA with
a warehouse receipt, endorsed over to the City, for said stored Proprietary
Equipment. The City shall not make any payment for such Proprietary
Equipment until endorsed receipts and transfer of title documents in a form
acceptable to the City are delivered to the SFMTA.

d. Thales, at no additional cost to the City, shall insure stored Proprietary
Equipment for its full replacement value against theft, fire, loss, vandalism, and
malicious mischief covering said Proprietary Equipment while in the storage
facility (referenced in Section 4.8.c) and in transit to the storage facility .
Thales shall deliver the policy or certificate of such insurance to the Engineer
naming the City as additional insured or loss payee as applicable. Said
insurance shall not be cancelled without a minimum of 30 Days notice to the
SFMTA as provided in the notice requirements of this Equipment Contract, and
cancellation shall not be effective until such notice thereof is given to the City.
The Construction Contractor shall be responsible for any loss and all
replacement costs of the Proprietary Equipment lost or damaged at the Site.

e. Thales shall protect stored Proprietary Equipment from damage. Damaged
equipment and materials, even though paid for, shall not be incorporated into
the Work
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f.  Stored Proprietary Equipment shall be available for inspection by the City upon
request.

g. Thales shall deliver stored Proprietary Equipment from storage to the Site at no
cost to the City.

h. After delivery of Proprietary Equipment to the Site, if any inherent or acquired
defects are discovered therein, Thales shall remove such defective Proprietary
Equipment and replace it with non-defective equipment at no additional cost to
the City.

i.  Inthe event of loss of or damage to Proprietary Equipment prior to Substantial
Completion, Thales shall be responsible for replacing the lost or damaged
Proprietary Equipment at its own cost and shall be responsible for all delays
incurred on the Project as a result of such loss or damage. The City will credit
to Thales amounts subsequently recovered from the insurer for the loss of the
materials.

j.  Nothing in this Section shall relieve Thales of its responsibility for performing
the Work, including provision of services, Proprietary Equipment and Software
that conform to the requirements of the Equipment Contract and the
Implementation Contract.

k. Thales shall submit its payment applications pursuant to the Pricing and
Milestone Payment Schedule in Appendix C of this Agreement, Prior to
Assignment, the City shall pay Thales invoices for the Proprietary Equipment.
After Assignment, the Construction Contractor shall pay Thales invoices for the
Proprietary Equipment whereby Thales will submit a payment application to the
Construction Contractor for review prior to the Construction Contractor
submitting a final payment application to the SFMTA. Thales must submit its
payment applications to the Construction Contractor no later than seven Days
prior the Construction Contractor’s due date to submit its payment application
to the SFMTA. Thales shall include and submit supporting documentation with
each application for payment. Tutor (Construction Contractor) will be required
to submit for payment by the SFMTA, as part of Tutor's monthly invoice for
payment, any Thales invoices submitted in accordance with the requirements
of the Construction Contract and this document for Work by Thales that has
been properly performed and equipment delivered as specified.

4.9. Price Validation. Within 120 Days of the Effective Date of this
Equipment Contract, the SFMTA may engage a third party auditor to confirm that
the price for the Proprietary Equipment is fair and reasonable as required under
Federal Transit Administration, Department of Transportation contracting
requirements. [f the audit finds that the price is not reasonable, the Parties shall
confer to reconcile the price for the Proprietary Equipment with the audit. If it is not
possible to reconcile the price, the SFMTA may terminate or issue direction to the
Construction Contractor (as applicable) to terminate this Equipment Contract.

5. TERM AND EFFECTIVE DATE OF AGREEMENT.
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5.1. Term of the Equipment Contract. Subject to Section 14.1
(Certification of Funds) below, the Term of this Equipment Contract shall commence
from the Effective Date (as provided in Section 5.2, below), and unless terminated
earlier in accordance with the terms of this Equipment Contract, will continue in
force and effect until the expiration of the Warranty Period.

5.2, Effective Date of the Equipment Contract, NTP, and Assignment.
This Equipment Contract shall become effective when (a) authorized officers of both
Parties have approved and executed this Equipment Contract; (b) the SFMTA has
certified to the availability of funds as stated in Section 14.1, of this Equipment
Contract and Thales has been so notified in writing, and (c) the SFMTA has issued
Notice to Proceed ("NTP"), with such NTP to occur within 2013, to Thales to
commence procurement of the Proprietary Equipment.

6. ASSIGNMENT OF THIS AGREEMENT TO THE CONSTRUCTION CONTRACTOR.

6.1. Assignment of Equipment Contract. This Equipment Contract shall
be assigned from the SFMTA to the Construction Contractor selected to construct
the stations, surface improvements, trackway, and control, signaling, and power
traction systems for the Central Subway under the Construction Contract (SFMTA
Equipment Contract No. 1300), as provided in this Article 6. Said Construction
Contractor has been selected under the competitive low bid processes and
requirements for public works contracts set out in Chapter 6 of the San Francisco
Administrative Code and as otherwise required by law. The Construction
Contractor is required to accept the assignment of this Equipment Contract from the
SFMTA. Following Assignment of this Equipment Contract, Thales shall be a
subcontractor to the Construction Contractor. Thales agrees to said Assignment as
a condition and requirement of this Equipment Contract.

6.2. Effective Date of Assignment. The Assignment shall be effective
immediately upon the SFMTA's execution of a modification to the Construction
Contract effecting the Assignment of this Equipment Contract to the Construction
Contractor, which date shall be the Effective Date of the Assignment. The SFMTA
shall provide written nofice to Thales upon the SFMTA's execution of said
modification of the Construction Contract, which shall serve as notice to Thales that
the Assignment of this Equipment Contract has been effected.

6.3. Scope of Assigned Work. Following Assignment of this Equipment
Contract, Thales shall perform or continue to perform the Work described in this
Equipment Contract, including but not limited to provision of the Proprietary
Equipment. Thales may, by separate agreement with the Construction Contractor,
provide such other services as it is qualified to perform.

6.4. Compensation. Except as specifically provided in this Equipment
Contract or as provided under applicable law, the City's obligations to pay and
liability for payment of compensation to Thales under this Equipment Contract shall
be limited to the compensation stated in Article 4 and in the Pricing and Milestone
Payment Schedule set out in Appendix C of this Equipment Contract. Said
limitation not shall preclude Thales from seeking additional compensation under a
contract claim in accordance with the terms of this Equipment Contract prior to
Assignment or in accordance with the Construction Contract following Assignment,
or a claim in accordance with the requirements of California Government Code
section 900 et seq. and San Francisco Administrative Code Article 10.
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6.5, Terms and Conditions of Assignment. The following terms and
conditions shall apply to the Assignment of this Equipment Contract:

a. Assignment. Except as specifically set forth in this Equipment Contract as a
Reserved Right (as set out in Section 6.5.e., below), the SFMTA as assignor
shall assign, transfer and convey to the Construction Contractor as assignee
the SFMTA's right, title and interest in and to the Equipment Contract and all of
the SFMTA's duties and obligations there under, to the extent arising on or
after the Effective Date of the Assignment.

b. Assumption. The Construction Contractor shall be required to accept the
assignment transfer and conveyance of this Equipment Contract and shall be
required to perform all of the City's duties and obligations under the Equipment
Contract, to the extent arising on or after the Effective Date of the Assignment.

c. Further Assurances. From and after the Effective Date of this Assignment,
the City and Thales shall each do such things, perform such acts, and make,
execute, acknowledge and deliver such documents as may be reasonably
necessary or proper and usual to complete the conveyance contemplated by
this Assignment.

d. Successors; Third-Party Beneficlaries. Subject to the terms of the
Equipment Contract, this Assignment shall be binding upon, and inure to the
benefit of, the City and Thales and their respective successors and assigns.
Nothing in this Assignment, whether express or implied, shall be construed to
give any person or entity other than City, Thales, and the Construction
Contractor and their respective successors and assigns any legal or equitable
right, remedy or claim under or in respect of this Assignment or any covenants,
conditions or provisions contained herein. The City shall be a third party
beneficiary of all obligations of Thales set out in this Equipment Contract.

e. Reserved Rights. Following Final Acceptance of the Work performed under
the Construction Contract, for any claim or action that may arise or otherwise
become actionable after said Final Acceptance, the City and Thales shall each
have the right to seek any legal remedy and shall have the right to enforce any
provision of this Equipment Contract that survives the expiration or termination
of this Equipment Contract (as provided in Section 14.44) against the other.

6.6. City Is Third Party Beneficlary. Following Assignment of this
Equipment Contract to the Construction Contractor, as to the Work performed and
the Proprietary Equipment provided under this Equipment Contract, the City shall be
an intended third party beneficiary and shall have the right to enforce any provision
of this Equipment Contract subject to the requirements of Paragraph 6.7 below.

6.7. Notification Process for Third Party Beneficiary Rights. The
City agrees, through prior written notification, to only assert its right as a third party
beneficiary where Thales has failed to cure a material breach or default of this
Equipment Contract Notwithstanding the foregoing, the City will have no right to
exercise its third party beneficiary rights hereunder unless it first provides written
notification with reasonable detail a description of the material breach. Thales and /
or the Construction Contractor will have the time period specified in said Section
14.01 of the General Provisions to remedy any such material breach and upon the
expiration of such time period, if said breach is not cured or Thales fails to present a
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plan acceptable to the City to cure said breach, the City may then assert its third
party beneficiary rights.

6.8. Direct Remedy. Thales waives any defense or other right
(including but not limited to challenge of privity between Thales and the City
following Assignment) that might prevent or hinder the City from seeking its
remedies directly against Thales, rather than seeking said remedies from the
Construction Contractor.

6.9. Beneficial Use. As provided in Section 2.08 ("Owner's Beneficial
Use") of the General Provisions of the Construction Contract, the City may have
Beneficial Use of the Work prior to Final Completion and Final Acceptance. But the
City shall not have Beneficial Use of the ATCS until the Work under this Equipment
Contract has reached Substantial Completion and Thales has issued to the SFMTA
a safety certificate authorizing the SFMTA to commence Revenue Service.

6.10. Order of Precedence of Documents. Except as specifically
provided herein, upon the Effective Date of the Assignment, this Equipment
Contract shall be a subcontract to the Construction Contract and Thales shall be
subject to the terms and conditions of the Construction Contract as those terms are
applicable to a subcontractor.

6.11. No Limitation on Thales to Contract to Provide Non-
Proprietary Services, Equipment or Software. This Equipment Contract is
intended to cover Proprietary Equipment, Software and related services (Work) that
is proprietary to and available only from Thales. This Equipment Contract shall not
preclude Thales from providing on a negotiated, competitive basis such other
services, equipment, and software that are not proprietary to Thales, but which
Thales is qualified to provide to the Construction Contractor as a subcontractor or
supplier.

6.12. Reassignment of Contract to City. At Final Acceptance at or
when the Central Subway enters Revenue Service, the SFMTA will require by
modification of the Construction Contract that the Construction Contractor reassign
this Equipment Contract and the rights and obligations thereunder back to the City.
Thales agrees that it will not object to such reassignment of this Equipment
Contract, and will do all things reasonably necessary to assist in effecting said
reassignment.

f INDEMNITY.
7.1. Obligation to Defend and Indemnity.

a. To the fullest extent permitted by law and except as specifically provided
otherwise in this Equipment Contract, upon the City's providing notice to Thales
(as provided in Paragraph 7.1.b) as to any claim, administrative action, or
lawsuit brought by a third party against the City for any loss of or damage
caused by or arising from the negligent or intentional acts of Thales or its
subcontractors arising from the Work. Thales shall assume the defense of said
claim, administrative action, or lawsuit, indemnify and save harmless the City,
its boards, commissions, officers, and employees (collectively "Indemnitees").
Subject to the requirements and limitations in Paragraph 7.3.b, said
indemnification shall include any and all claims, suits, actions, losses, costs,
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damages, injuries (including, without limitation, injury to or death of an
employee of Thales or its subconsultants), expense and liability of every kind,
nature, and description (including, without limitation, direct, economic, indirect,
incidental and consequential (special) damages incurred by said third parties,
court costs, attorneys' fees, litigation expenses, fees of expert consultants or
witnesses in litigation, and costs of investigation), that arise out of, result from,
connected with, pertain or relate to, directly or indirectly, in whole or in part, the
negligence, recklessness, or willful misconduct of Thales, any of its
subconsultants or Affiliates, anyone directly or indirectly employed by them, or
anyone that they control (collectively, "Liabilities") in the performance of the
Work.

b. The indemnification contained herein is subject to the City: (i) providing Thales
with prompt written notice of the claim; (ii) granting Thales sole control of the
defense to the claim except that Thales may not enter into any settlement that
would adversely impact the City's rights or impose liability upon the City without
its prior written consent; and, (iii) providing reasonable cooperation in the
defense of the claim.

c. The terms, conditions, provisions, and failure to cover of any insurance policy
covering Thales' performance under this Equipment Contract shall not operate
to limit Thales' Liabilities under this Equipment Contract. Nor shali the amount
of insurance coverage operate to limit the extent of such Liabilities.

d. Thales assumes no liability whatsoever for the sole negligence, active
negligence, or willful misconduct of any Indemnitee.

T2 Limitation of Liabllity.

a. The City's total liability to Thales for the Work shall be limited to the value of the
Work completed in accordance with the requirements of this Equipment
Contract, said amount not to exceed the Contract Amount stated in Article 4, as
that amount may be modified by a properly approved and executed Change
Order.

b. Except as provided herein, Thales' aggregate liability to the City under the
Implementation Contract shall be limited to the aggregate sum of the Contract
Amounts of the Implementation Contract and this Equipment Contract, as those
amounts are stated in the respective Article 4 of each of those agreements,
and as those amounts and the aggregate sum of those amounts may be
modified by a properly approved and executed Change Order. Said limitation
on liability shall not apply to:

(1) damages and other liability caused by Thales's willful, intentional
acts or omissions;

(2) any applicable statute, City Ordinances, and Codes;

(3) damages that fall within the insurance coverages required under
the Equipment Contract and/or the Implementation Contract;

(4) Thales's warranty obligations under the Equipment Contract, the
Implementation Contract, and the Construction Contract;
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(5) damages and other liability arising under claims by third parties,
including indemnity or contribution for claims brought by a third party (see
Paragraph 7.1.a);

(6) liability for violation of regulations and laws;

(7) damages and other liability for infringement of any intellectual
property right as provided in Section 7.5;

(8) damages and other liability allocated to Thales by separate
agreement negotiated between Thales and the Construction Contractor arising
from work that is not covered under this Equipment Contract, that is, liability and
damages that do not arise from Thales' performance of "Work" (as the term
"Work" is defined in this Equipment Contract).

7.3. Limitations on Speclal Damages. The City and Thales's
respective liabilities to each other for special, incidental, consequential, and indirect
damages are hereby limited as follows:

a. The City, its boards and commissions, and all of their officers, agents,
members, employees, and authorized representatives shall have no liability to
Thales for any type of special, consequential, indirect or incidental damages,
including but not limited to losses of use, data, profit, revenue, income,
business, anticipated savings, reputation, and more generally, any losses of an
economic or financial nature, whether these may be deemed as consequential
or arising directly and naturally from the incident giving rise to the claim, arising
under or related to this Equipment Contract or under any cause of action
related to the subject matter of this Equipment Contract, whether in contract,
tort (including negligence), strict liability, or otherwise. This limit of liability
applies under all circumstances including, but not limited to, the breach,
completion, termination, suspension, cancellation or recession of the Work or
this Equipment Contract, negligence or strict liability by the City, its boards and
commissions, and their representatives, consultants or agents.

b. Except as specifically provided in this Equipment Contract, Thales, and its
Affiliates, employees, officers, directors and shareholders, shall not be liable to
the City for any special, consequential, indirect or incidental damages,
including but not limited to losses of use, data, profit, revenue, income,
business, anticipated savings, reputation, and more generally, any losses of an
economic or financial nature, whether these may be deemed as consequential
or arising directly and naturally from the incident giving rise to the claim arising
under or related to this Equipment Contract or under any cause of action
related to the subject matter of this Equipment Contract, whether in contract,
tort (including negligence), strict liability, or otherwise. Except as provided
herein, this limit of liability applies under all circumstances including, but not
limited to, the breach, completion, termination, suspension, cancellation or
recession of the Work or this Equipment Contract, negligence or strict liability
by Thales. Under no circumstances shall this limit of liability apply to or limit
Thales's liability with respect to any of the following:

(1) Thales's obligation to pay liquidated damages as defined by the
requirements and dollar limitations as set forth in Paragraph 13.3.a of this
Equipment Contract or as otherwise agreed with the Construction Contractor;
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(2) damages and other liability caused by Thales's willful, intentional
acts or omissions;

(3) liability (statutory damages) imposed on Thales by law, including
any applicable statute, City Ordinances, and Codes;

(4) damages and other liability arising under claims by third parties for
loss or damage to property or personal injuries, including death;

(5) liability for violation of environmental regulations and laws;

(6) damages and other liability for infringement of any intellectual
property right as provided in Section 7.4.a.

7.4. Indemnity for Infringement of Inteliectual Property Rights.

a. Thales shall indemnify, defend, and hold City and the Construction Contractor
harmless from all loss and liability, including attorneys’ fees, court costs and all
other litigation expenses for any infringement of the patent rights, copyright,
trade secret or any other proprietary right or trademark, and all other
intellectual property claims of any person or persons in consequence of the use
by City of the Proprietary Equipment or Software to be supplied in the
performance of this Equipment Contract. Thales shall at its sole expense and
election, provided any such election does not result in any cost to the City or
the Construction Contractor arising from the claim, either: (1) indemnify the City
and Construction Contractor; or (2) obtain the right to use the infringing item; or
(3) modify the infringing item so that it becomes non-infringing; or (4) replace
the infringing item with a non-infringing item, subject to the requirements of
Paragraph d., below.

b. Thales shall have no obligations hereunder with respect to intellectual property
infringements caused by: (1) Thales' compliance with the City's designs; (2)
City's use or combination of the Software or Proprietary Equipment with
products or data of the type for which the Proprietary Equipment and Software
was neither designed nor intended; or (3) the modification of the Software or
Proprietary Equipment without Thales' prior written consent.

c. The provisions of this Section 7.4 shall be the City's sole remedy for
infringement claims and is conditional upon City (and if applicable, the
Construction Contractor): (1) giving prompt notice in writing to Thales of any
claim or proceeding being made or threatened; (2) aliowing Thales to defend
and settle under its responsibility any proceedings or claims through counsel
chosen by Thales at Thales' own expense and (3) affording all reasonable
assistance in connection therewith.

d. Thales shall be entitled to modify or replace any infringing item so that it
becomes non-infringing, or in the event that such modification or replacement
is not possible using reasonable technical efforts, to replace the item
concerned with another item that meets the performance requirements relevant
to the replaced item.

e. The City may in its discretion enforce the provisions of this Section 7.5 and
seek its remedies directly against Thales or the Construction Contractor,
irrespective of the assignment of this Equipment Contract to the Construction
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Contractor. Thales shall not refuse to meet its obligations under this Section
7.5 based on any theory of a lack of privity between Thales and the City.

7.5. Responsibility for Equipment. City shall not be responsible for
any damage to persons or property as a result of the use, misuse or failure of any
equipment or tools provided by and used by Thales, or by any of its employees, for
the purposes of performing any services hereunder, irrespective of whether Thales,
the City or the Construction Contractor provided, rented or loaned said equipment
or tools to Thales.

7.6. Release of Hazardous Materials. Thales acknowledges that any
claims, demands, losses, damages, costs, expenses, and legal liability that arise
out of, result from, or are in any way connected with the release or spill of any
legally designated hazardous material or waste or contaminated material as a result
of the Work performed under this Equipment Contract are expressly within the
scope of the indemnity set out in this Article, and that the costs, expenses, and legal
liability for environmental investigations, monitoring, containment, removal, repair,
cleanup, restoration, remedial work, penalties, and fines arising from the violation of
any local, state, or federal law or regulation, attomey's fees, disbursements, and
other response costs are expressly within the scope of this indemnity.

7.7. Joint and Several Liability. If Thales is a joint venture
partnership, the requirements of this Article shall apply jointly and severally to each
joint venture partner.

8. INSURANCE.

Note: The parties agreed to amend this Section 8 prior to final execution of the Agreement; deleted text
is lined-through, and added text is underlined. The parties’ assent to these changes are indicated by
the authorized signatures of parties’ representatives at the end of this Section.

Thales shall maintain in full force and effect, from the Effective Date of this Equipment Contract
through Final Acceptance of all work performed under the Construction Contract, the insurance
as described in this Article, with the minimum specified coverages or coverages as required by
laws and regulations, whichever is greater, as set out below. Contractor may use the same
insurance policies to satisfy the aggregate insurance requirements of this Equipment Contract
and the insurance requirements of the Implementation Contract.

8.1. Worker's Compensation Insurance. Thales shall provide workers
compensation insurance in statutory amount, including Employers’ Liability coverage
with limits not less than Two Million Dollars ($2,000,000) each accident, injury, or
illness, including coverage, as applicable, for U.S. Long Shore and Harbor Workers'
Act benefits and Jones Act benefits, and Federal Employers Liability Act. The
Worker's Compensation policy shall be endorsed with a waiver of subrogation in
favor of the City for all work performed by Thales, its employees, agents and
subcontractors.

8.2. Commerclal General Liability insurance. Thales shall provide
commercial general liability insurance thatis-project-spesific-{i-o—specific-to-the
; i with agaregate coverage limits not less than
Fifty Million Dollars ($50,000,000) each occurrence combined single limit for bodily
injury and property damage, including coverage for Contractual Liability,
independent Thales, Explosion, Collapse, and Underground (XCU), Personal Injury,
Broadform Property Damage, products, and completed operations. Thales may
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meet this requirement with one or more insurance policies that generally cover its

corporate projects and operations, provided that should a claim or claims be paid by
said policy or policies that total in the aggregate more than Five Million Dollars

{$5.000.000 US), Thales shall within ten Days of receipt of such claim(s) provide
notice of same to the SFMTA and obtain additional insurance so that Thales' Work

under this Equipment Contract and the Implementation Contract is at all times fully
covered in the amount of Fifty Million Dollars ($50.000,000 US), as provided herein.

8.3. Commercial Automobile Liabllity Insurance. Thales shall
provide commercial automobile liability insurance with limits not less than Two
Million Dollars {$2,000,000) each occurrence combined single limit for bodily injury
and property damage, including owned, hired or non-owned vehicles, as applicable.

8.4. Risk of Loss Coverage for Proprietary Equipment. Thales
shall insure Proprietary Equipment and Software, to the extent that Software is
provided under this Equipment Contract, against loss prior to City's acceptance, as
required by Sections 4.8 and 14.14 of this Equipment Contract.

8.5. Forms of Policies and Other Insurance Requirements.

a. Before commencement of the Work of this Equipment Contract, certificates of
insurance and policy endorsements in form acceptable to the City and with
insurers acceptable to the City, evidencing all required insurance and with
proper endorsements from Thales's insurance carrier identifying as additional
insureds the Indemnitees, shall be furnished to the City, with complete copies
of policies to be furnished to the City promptly upon request. Thales shall
deliver appropriate bond and insurance certificates and endorsements
acceptable to the City within five Working Days of the date the Equipment
Contract is awarded.

b. Approval of the insurance by the City shall not relieve or decrease the extent to
which Thales or subcontractor of any tier may be held responsible for payment
of any and all damages resulting from its operations. Thales shall be
responsible for all losses not covered by insurance , excluding damage caused
by earthquake and flood (whether caused by storm or tidal wave) consistent
with section 7105 of the California Public Equipment Contract Code in excess
of 5 percent of the Equipment Contract Sum, including the deductibles. All
policies of insurance and certificates are subject to review by the City and shall
be satisfactory to the City.

c. Thales and its subcontractors shall comply with the provisions of California
Labor Code section 3700. Prior to commencing the performance of Work,
Thales and all of its subcontractors shall submit to the awarding department a
certificate of insurance against liability for workers compensation or proof of
self-insurance in accordance with the provisions of the California Labor Code.

d. Liability insurance, except for professional liability insurance, shall be on an
occurrence basis, and said insurance shall provide that the coverage afforded
thereby shall be primary coverage (and non-contributory to any other existing
valid and collectable insurance) to the full limit of liability stated in the
declaration, and such insurance shall apply separately to each insured against
whom claim is made or suit is brought, but the inclusion of more than one
insured shall not operate to increase the insurer's limits of liability.
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e. Except for professional liability insurance and general liability insurance, should
any of the required insurance be provided under a form of coverage that
included an annual general aggregate limit or provides that claims investigation
or legal defense costs be included in such annual general aggregate limit, such
general aggregate limit shall be two times the occurrence limits stipulated.

f.  Should any of the required insurance be provided under a claims-made form,
Thales shall maintain such coverage continuously throughout the Term of this
Equipment Contract, and without lapse, for a period of five (5) years beyond
the Equipment Contract Final Completion date, to the effect that, should
occurrences during the Equipment Contract Term give rise to claims made after
expiration of the Equipment Contract, such claims shall be covered by such
claims-made policies.

g. [f a subcontractor will be used to complete any portion of this agreement,
Thales shall ensure that the subcontractor shall provide all necessary
insurance and shall include the City and County of San Francisco, its officers,
agents and employees and Thales listed as additional insureds.

h. Allinsurance policies required to be maintained by Thales hereunder shall be
endorsed to provide for thirty (30) Days prior written notice of cancellation for
any reason, intended non-renewal, or reduction in coverage to the City. All
notices shall be made to:

Deputy, Contract Administration
Capital Programs and Construction
SFMTA

1 South Van Ness Avenue, 3rd Floor
San Francisco, CA 94103

and to:

Program Manager

Central Subway Project

SFMTA

1 South Van Ness Avenue, 3rd Floor
San Francisco, CA 94103

and to:

Risk Management Division

City and County of San Francisco
25 Van Ness Avenue, Suite 750
San Francisco, CA 94102

i.  Thales, upon notification of receipt by the City of any such notice, shall file with
the City a certificate of the required new or renewed policy at least 10 Days
before the effective date of such cancellation, change or expiration, with a
complete copy of new or renewed policy.
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j. If, at any time during the life of this Equipment Contract, Thales fails to maintain
any item of the required insurance in full force and effect, all Work of this
Equipment Contract may, at City's sole option, be immediately suspended, and
all Equipment Contract payments due or that become due will be withheld, until
notice is received by the City as provided in the immediately preceding
Paragraph 7 that such insurance has been restored to full force and effect and
that the premiums therefore have been paid for a period satisfactory to the City.

8.6. Joint and Several Liability. If Thales is a joint venture
partnership, the liability of each partner of the joint venture shall be joint and
several. No insurance policy providing coverage under this Equipment Contract
shall contain any provision prohibiting coverage of a joint venture partnership or
otherwise limiting coverage any joint venture partner.

8.7. Indemnitees.

a. For general liability insurance, Thales shall include as additional insureds the
City and County of San Francisco, its board members and commissions, and
all authorized agents and representatives, and members, directors, officers,
trustees, agents and employees of any of them.

b. With the exception of professional liability insurance, Thales shall include as
additional insured or exclusive loss payee on all policies the City and County of
San Francisco, its board members and commissions, and all authorized agents
and representatives, and members, directors, officers, trustees, agents and
employees of any of them.

8.8. Insurer Qualifications. Insurance companies providing coverage
for this Equipment Contract shall be legally authorized to engage in the business of
furnishing insurance in the State of California. All insurance companies shall have a
current A.M. Best Rating not less than "A-,VIII" and shall be satisfactory to the City.

8.9. Application of these Insurance Requirements.

a. Should Thales be awarded the Construction Contract (as a prime contractor or
as prime joint venture partner), Thales shall maintain the insurance provided in
this Article to cover the Work performed under this Equipment Contract, as set
out in this Equipment Contract, unless the City in its sole discretion determine
that such insurance is duplicative of the insurance provided by the Construction
Contractor. Should the City determine that said insurance is duplicative, the
City shall be entitled to a credit, subject to proof, of the insurance premium
saved by relieving Thales of said insurance requirements.

b. Should the City in its sole discretion determine that insurance required under
this Equipment Contract is duplicative of the insurance provided by the
Construction Contractor, the City shall be entitled to a credit, subject to proof,
of the insurance premium saved by relieving Thales of said duplicative

insurancefequirements.

Edward D. Reiskin n Brohm
Director of Transportation President & CEO
Thales Transport & Security, Inc.
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8. NO PRIOR AGREEMENT WITH OR EXCLUSIVE RELATIONSHIP TO
CONSTRUCTION CONTRACTOR.

9.1. Thales acknowledges that a material and central purpose of this
Equipment Contract is to ensure that as to the provision of ATCS Proprietary
Equipment and Software and related services necessary to construct and
implement the ATCS all qualified construction contractors are provided equal
opportunity to submit a bid for award of the Construction Contract, and no
contractor shall be provided an unfair advantage in the pricing of said ATCS
Proprietary Equipment and Software and related necessary services. Thales
therefore certifies and warrants that prior to the Effective Date of this Equipment
Contract it has not entered into or otherwise negotiated any exclusive agreement,
relationship, arrangement with any contractor that may bid on the Construction
Contract that would provide any contractor with an unfair competitive advantage in
bidding or could otherwise be considered collusion. Thales further agrees and
warrants that it shall not enter inte any such exclusive agreement, relationship or
arrangement or take any other action that may provide any potential bidder for the
Construction Contract with an unfair competitive advantage as to the design,
procurement, installation and testing of the ATCS and other services to be provided
under this Equipment Contract.

9.2, To help ensure that the bidding process for selection of the
Construction Contractor is fair and competitive, the SFMTA and Thales shall not
respond directly to any question or inquiry from any potential or actual Bidder to the
Construction Contract. The SFMTA shall receive questions from Bidders to the
Construction Contract concerning Thales' Work under this Equipment Contract and
the ATCS, and the SFMTA shall forward those questions to Thales. The SFMTA
shall receive Thales' responses and will publish those responses by addenda to the
Bid Documents for the Construction Contract or other appropriate publication.

10. WARRANTY.

a. Thales warrants that the Work will be performed in a professional and
workmanlike manner. Thales warrants that all Proprietary Equipment and
Software supplied under this Agreement shall be free from defects in material
and workmanship for a period of three (3) years (the "Warranty Period")
commencing upon the SFMTA's determination that all Work performed under
the Construction Contract has reached Substantial Completion. The Proprietary
Equipment procured under this Agreement and the Work provided under the
Implementation Contract are covered under a unified warranty that applies to
the operations of the ATCS and its constituent parts, including but not limited to
the Proprietary Equipment and Software.,

b. Thales’s obligation under this warranty shall be limited to the correction, repair
or replacement of the nonconforming Proprietary Equipment or Software, or
any part thereof. The City acknowledges that Thales' Software may contain
open source software or other software not developed by Thales. If during the
Warranty Period such open software, firmware or other software not developed
by Thales should malfunction or otherwise fail to operate in such a way that the
ATCS does not meet the performance specifications of this Equipment
Contract, Thales shall at no cost to the City replace or modify said software so
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that the ATCS meets said performance specifications. It is the intent of the
Parties that the warranty shall guarantee the utility and performance of the
ATCS; the choice of software and other constituent elements of the ATCS
implemented to meet the ATCS performance specifications are wholly within
the control of Thales.

¢. This warranty is conditioned on the City notifying Thales in writing of any defect
within the warranty period. The warranty shall not apply to wear and tear,
consumable items and to defects arising from or connected with: (i) The City's
or any third party’s improper receipt, transport, handling, storage, maintenance,
testing, installation, operation and use of the Proprietary Equipment or
Software; (ii) Such Proprietary Equipment or Software having been operated
beyond its rated capacity or not having been operated and maintained in all
respects in a normal and proper manner in accordance with the instructions or
manuals provided by Thales or having been subject to neglect or abuse after
delivery to the City or third parties; and/or (iii) an alteration, modification,
maintenance, overhaul or repair made on the Proprietary Equipment or
Software by anyone other than Thales or those specifically authorized by
Thales; provided further that this warranty shall not apply to third party products
or services that were not provided by Thales, third party Software, including,
but not limited to, Open Source Software, but which may be required for the
operation of the Proprietary Equipment or Software.

d. Contractor disclaims and the City waives any and all implied warranties,
including, but not limited to, any and all implied warranties that may be
applicable under the Uniform Commercial Code or other applicable statutes,
including implied warranties arising by usage or custom of trade.

11. SOFTWARE AND ATCS DOCUMENTATION LICENSE.

11.1. To the extent that any Software is provided under this Equipment
Contract, including but not limited to software, embedded code or other programming
contained in the Proprietary Equipment, the provisions of this Article shall apply.

11.2. The City is hereby granted a non-exclusive, non-transferable,
perpetual, restricted license to use the Software from the date of full payment for
same for the operation, monitoring, and maintenance of the ATCS. The City is
hereby granted a non-exclusive, non-transferable, perpetual, restricted license to
use the ATCS Documentation from the date of full payment for same for the
operation, monitoring, maintenance of the ATCS and for purposes of confirming the
safe operation and safety certification of the ATCS to the Federal Transit Agency,
the California Public Utilities Commission and other requlatory agencies. The City
has no right to grant sublicenses to the Software or Documentation. Thales
warrants that it has the title to and/or authority to grant said license(s) and
sublicenses(s) to the City.

11.3. Notwithstanding anything to the contrary contained in this
Equipment Contract, it is understood that the City receives no title or ownership
rights to the Software or Documentation, and all such rights shall remain with
Thales or its suppliers.

11.4. The Software, Documentation or any renewals, extensions or
expansions hereof shall, as between the Parties, be treated as proprietary and a
trade secret of Thales or its suppliers and be subject to the provisions of the Mutual
Nondisclosure Equipment Contract appended hereto as Appendix F.
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11.5. The City agrees that the license to use the Software may contain
freely available Software (referred to hereafter as “Open Source Software”)
obtained by Thales from a third party source. No license fee has been paid by
Thales for the inclusion of any such Open Source Software, and no license fee is
charged to City for its use. City acknowledges and agrees that neither Thales, nor
the third party source, provides any warranties for the Open Source Software, other
than stated in Section 10.b.

11.6. The City shall not:

a. Make any copies of the Software or parts thereof, except for archival back up
purposes and when making copies as permitted herein, shall transfer to the
copy/copies any copyright or proprietary legends or other marking on said
Software ; or

- b. Use said Software for any other purpose than permitted in this Article 11; or

c. Translate, reverse engineer, adapt, arrange or error-correct or make any other
alterations to said Software.

11.7. The City may as necessary for the continued maintenance and
certification of the ATCS, provide copies of ATCS System Documentation to
regulatory agencies with jurisdiction over the SFMTA and to consultants engaged
by the SFMTA to assist in the maintenance, operation and certification of the ATCS.
The City may release System Documentation and provide access to ATCS
Software to City consultants only under a confidentiality agreement that imposes on
City consultants the same obligations as to confidentiality of Thales' intellectual
property as is placed on the City under this Equipment Contract.

11.8. Thales shall comply with the Three Party Software Escrow
Agreement (to be entered as a prerequisite of Final Acceptance) between Thales,
City and Iron Mountain Intellectual Property Management, inc., with respect to the
updating of the Deposit Material escrowed there under. The Software license is
effective until terminated. The City may terminate this Software license at any time
by destroying or erasing all copies of the Software and accompanying written
materials in the City's possession or control. Said license will terminate upon
written notice and reasonable opportunity to cure (which shall not be less than 30
days) from Thales if the City fails to comply with the terms and conditions of this
license. Upon such termination, the City shall destroy or erase all copies of the
Software (together with all modifications, upgrades and merged portions in any
form) and any accompanying Documentation in the City’s possession or control.

11.9. Coples of Software and Documentation. SFMTA shall make
available to Thales as needed a copy of all the Software installed and related
Documentation, and a copy of certificates of the software licenses provided by third-
parties for integration of those products to the ATCS to other systems or other
purpose necessary for the Work.

11.10.  ATCS Documentation License. Thales shall supply two printed
copies and an electronic printable version of the Documentation to the City for
Proprietary Equipment and Software purchased under this Equipment Contract.
The City may make copies of the Documentation to the extent necessary to
maintain one (1) archive version and as required to train its employees in the
operation and maintenance of the ATCS provided always that all copyright,
confidentiality or proprietary legends or other markings shall be transposed onto
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such permitted copies. The Documentation and all permitted copies thereof shall at
all times be treated as proprietary and a trade secret of Thales or its subcontractors
and be subject to the provisions of this Equipment Contract for Confidential
Information.

11.11.  The City shall not have the right to make any modifications to the
Documentation.

12.  PROTECTION OF CONFIDENTIAL AND SECURITY SENSITIVE
INFORMATION.

12.1. Proprietary or Confidential Information. The Parties' respective
obligations as to proprietary and confidential information are set out in the Mutual
Nondisclosure Equipment Contract attached hereto as Appendix F, which is
incorporated by reference as if fully set out here. The City shall be entitled to
disclose Confidential Information on a need to know basis to consultants engaged
by the Agency to assist in the design, testing, certification, and maintenance of the
ATCS and the integration of ATCS data to other SFMTA systems, provided that
said consultant(s) abide by the confidentiality terms of this Equipment Contract.

12.2. Security Sensitive Information.
a. Design Documents are Security Sensitive Information.

(1) The Drawings and related design documents that are provided to
Thales to perform the Work under the Equipment Contract are Security Sensitive
Information ("SSI Documents"), as that term is defined under applicable federal
law and federal Department of Transportation security policies. 49 CFR 15 and
1520.

(2) The SSI Documents are identified by the markings printed on
individual drawings and exterior covers of drawing sets that indicate that they are
SSI Documents.

(3) The SSI Documents show detailed designs of the Central Subway
Project. Thales recognizes that access to the SSI Documents by unauthorized
persons or organizations would pose significant risk of grave harm to the Central
Subway Project and public safety.

b. Use of SSI Documents.

(1) Thales shall use the SSI Documents only for the purposes of
performing the Work under the Equipment Contract, and for no other purpose.

(2) Thales shall guard the SSI Documents safe and secure at all times
from disclosure to unauthorized personnel, and shall only allow access to the SSI
Documents to persons with a "need to know" for performing the Work. When the
SSI Documents are not being used to perform the Work, Thales shall keep the
SSI Documents in a locked, secure area so that the SSI Documents are not
physically or visually accessible to persons who are not directly involved in the
preparation of Thales' Proposal for the Equipment Contract. When unattended,
the SSI Documents must be secured in a locked container, office, or other
restricted access area with access to the keys or combination limited to those
with a need to know.

(3) Thales shall not copy, publish, circulate or use any of the SSI
Documents for any purpose other than performing the Work under this
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Equipment Contract, without first obtaining the SFMTA's written approval to do
Sso.

c. Disposal of the SSI Documents. After Final Acceptance of the Work or
earlier termination of the Equipment Contract, Thales may keep one set of the
SSI Documents for its internal use only, but shall return all other sets of SSi
Documents or destroy them, as follows:

(4) SSI Documents shall be returned to:

San Francisco Municipal Transportation Agency
Capital Programs and Construction

Attention: Shahnam Farhangi

1 South Van Ness, 3rd floor

San Francisco, CA 94103

(5) If not returned to the SFMTA, the SSI Documents must be
destroyed in a manner that ensures recovery of the information contained therein
would be difficult, if not impossible. Any means approved for the destruction of
national security classified material such as machine shredding, may be used to
destroy the SSI Documents. If no such means is available, the SSI Documents
may be destroyed by cutting or tearing them intc small pieces and assimilating it
with other waste material. Compact discs or other physical electronic media
containing the SSI Documents shall be broken to pieces. Electronic files
containing the SSI Documents or any portion of them shall be deleted. Thales
shall certify to the SFMTA in writing that the SSI Documents have been
destroyed as required herein.

d. Liability for Failure to Secure or Misuse of the SSI Documents. Thales
shall be fully liable for any and all harm and damages that may arise from
unauthorized persons or entities gaining access to the SSI Documents due to
or arising from Thales' failure to adhere strictly to the requirements of this
Article 12. In addition to civil liability, Thales is cautioned that violation of
applicable laws and regulations concerning protection and use of Security
Sensitive Information may subject Thales to federal penalties.

e. Subcontractors. Thales shall include the provisions of this Article 12 in any
agreement with Subcontractor or Supplier that will require access to the SSI
Documents, and Thales shall be responsible for its Subcontractors' and
Suppliers' adherence to the requirements of this Article.

f. Reference Documents Designated as Security Sensitive Information. The
Reference Documents and other materials designated Security Sensitive
Information shall be handled in accordance with the requirements set forth in
this Section.

13. SCHEDULE, DELAY AND LIQUIDATED DAMAGES.

13.1. Time s of the Essence; Central Subway Project Schedule.
Time is of the essence for the completion of the Work under this Equipment
Contract. Thales shall devote sufficient resources and personnel to complete its
Work within the Project Schedule, a copy of which is appended to this Equipment
Contract as Appendix |, which is hereby incorporated by reference.
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13.2. Commencement of Services. Thales' obligation to provide the

services hereunder shall begin on the Effective Date of the Assignment of this
Equipment Contract to the Construction Contractor.

13.3. Delays.

Delay Due to Thales. By entering into this Equipment Contract, Thales agrees
that in the event the Proprietary Equipment, Software or services Thales will
provide under this Equipment Contract are delayed the City will suffer actual
damages that will be impractical or extremely difficult to determine. For each
Day that the Work under this Equipment Contract is delayed beyond the date
for Substantial Completion stated in the Construction Contract, and such delay
causes delay to the Substantial Completion of the Work of the Construction
Contractor, and such delay is solely and directly attributable to Thales, then
Thales shall pay to the Construction Contractor liquidated damages in an
amount not to exceed Fifty Thousand Dollars ($50,000) for every Day of delay
for which the City assesses the Construction Contractor liquidated damages for
delay. if the City does not assess liquidated damages against the Construction
Contractor for delay that is solely and directly attributed to Thales, then Thales
shall not be liable to the Contractor for said liquidated damages. Said liquidated
damages are not a penalty, but are a reasonable estimate of the losses that the
Construction Contractor and City will incur based on the delay, established in
light of the circumstances existing at the time the City and Thales executed this
Equipment Contract. The City shall subtract said amounts of liquidated
damages from amounts that are due Thales. For the avoidance of doubt,
notwithstanding any other provision of this Equipment Contract, Thales's
liability for liquidated damages for delay to the Substantial Completion of the
Work shall not exceed the total Contract Amount of Equipment Contract as
stated in Article 4 and Appendix C of this Equipment Contract.

Delay Not Due to Thales. In the event that Thales incurs additional cost or
delay in the scheduled milestones or timelines of the Work prior to Assignment
due to: (1) any act, omission or delay of the City with respect to its obligations
under this Equipment Contract; or (2) any circumstance not solely and directly
attributable to Thales (3) another contractor or subcontractor to the Centrai
Subway Project; or (4) delay in approval by a regulatory agency where such
delay is not due to the ATCS not meeting regulatory requirements, the relevant
Milestone dates shall be modified accordingly such that the scheduled
milestones or timelines shall be extended for a period not less than the period
of delay unless otherwise mutually agreed by the Parties. If such delay is
attributable to the City, the City shall reimburse Thales for all reasonable
additional costs and expenses incurred by Thales as a result of such delay.

14. GENERAL PROVISIONS.

1441. Certification of Funds; Budget and Fiscal Provisions;

Termination in the Event of Non-Appropriation.

a.

This Equipment Contract is subject to the budget and fiscal provisions of the
City's Charter. This Equipment Contract shall not come into force and effect
and Thales shall have no obligation to perform hereunder until such time as
City has provided prior written authorization certified by the Controller
confirming the availability of funds to compensate the Thales for the Proprietary
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Equipment to be procured and the Work to be performed hereunder. The full
amount of the City’s payment obligations and Thales' performance obligations
under this Equipment Contract shall not at any time exceed the amount
certified for the purpose and period stated in such advance authorization. The
certification of funds for this Equipment Contract shall be included in the
certification of funds for the Construction Contract.

b. This Equipment Contract will terminate without penalty, liability or expense of
any kind to City at the end of any fiscal year if funds are not appropriated for
the next succeeding fiscal year. If funds are appropriated for a portion of the
fiscal year, this Equipment Contract will terminate, without penalty, liability or
expense of any kind at the end of the Term for which funds are appropriated.

c. City has no obligation to make appropriations for this Equipment Contract in
lieu of appropriation for new or other agreements. City budget decisions are
subject to the discretion of the Mayor and the Board of Supervisors. Thales'
assumption of risk of possible non-appropriation is part of the consideration for
this Equipment Contract.

d. The City shall pay charges under this Equipment Contract, exclusively from
legally available funds, to Thales or, in the event of an authorized assignment
by Thales to its assignee, according to the terms of this Equipment Contract.

e. Except as may be provided by laws governing emergency procedures, officers
and employees of the City are not authorized to request, and the City is not
required to reimburse Thales for Proprietary Equipment or services provided
beyond the agreed upon contract scope unless the changed scope is
authorized by amendment to this Equipment Contract and approved as
required by law. The Parties accept and agree that any change or variation to
this Equipment Contract shall be null and void unless the Parties have mutually
agreed to the terms and conditions of such change or variation and it has been
authorized by amendment and approved as required by law.

f.  Officers and employees of the City are not authorized to offer or promise, nor is
the City required to honor, any offered or promised additional funding in excess
of the maximum amount of funding for which the contract is certified without
certification of the additional amount by the Controller.

g. The Controller is not authorized to make payments on any contract for which
funds have not been certified as available in the budget or by supplemental
appropriation. The Controller is not authorized to make payments on any
contract for which funds have not been certified as available in the budget or by
supplemental appropriation. The City’s cbligation hereunder shall not at any
time exceed the amount certified by the Controller for the purpose and period
stated in such certification.

h. This Section 14.1. controls against any and all other provisions of this
Equipment Contract.

14.2. Payment.

a. Invoice Format. invoices furnished by Thales under this Equipment Contract
shall be in the form attached as Appendix D (Sample Invoice) and must
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reference this Equipment Contract and the Construction Contract and the tasks
or deliverables provided for which payment is sought. Prior to Assignment, the
City shall make payments directly to Thales. Following Assignment, the City
shall make payments to the Construction Contractor for all Work performed by
Thales and shall have no obligation to pay Thales directly for said services,
Proprietary Equipment or Software.

b. Retention. Prior to Assignment, the City shall withhold ten percent (10%) of
amounts due under each invoice for payment in the same manner as the City
retains funds due the Construction Contractor, as provided in the General
Provisions, Section 9.09 of the Construction Contract and as authorized by San
Francisco Administrative Code section 6.22.J. Following Assignment, the
Construction Contractor shall withhold ten percent (10%) of amounts due under
each progress payment. As provided in San Francisco Administrative Code
section 6..22.J, when Thales has completed fifty percent (50%) of the Work
under this Equipment Contract, the Construction Contractor shall release fifty
percent (50%) of funds held in retention to Thales, but shall withhold the
remainder until the ATCS has passed the Reliability Demonstration Test
(“RDT") and the SFMTA has issued Final Acceptance of the Work as provided
under the Construction Contract, General Provisions, Section 1.01A.46, in
accordance with in accordance with San Francisco Administrative Code section
6.22(K).

14.3. Submitting False Clalms; Monetary Penalties. Pursuant to San
Francisco Administrative Code §21.35, any Thales, and any of its subcontractors or
consultants who submits a false claim shall be liable to the City for the statutory
penalties set forth in that section. The text of Section 21.35, along with the entire
San Francisco Administrative Code is available on the web at
hitp://www.municode.com/Library/clientCodePage.aspx?clientiD=4201. A Thales,
subcontractor or consultant will be deemed to have submitted a false claim to the
City if Thales, subcontractor or consultant: (a) knowingly presents or causes to be
presented to an officer or employee of the City a false claim or request for payment
or approval; (b) knowingly makes, uses, or causes to be made or used a false
record or statement to get a false claim paid or approved by the City; (c) conspires
to defraud the City by getting a false claim allowed or paid by the City; (d)
knowingly makes, uses, or causes to be made or used a false record or statement
to conceal, avoid, or decrease an obligation to pay or transmit money or property to
the City; or (e) is a beneficiary of an inadvertent submission of a false claim to the
City, subsequently discovers the falsity of the claim, and fails to disclose the false
claim to the City within a reasonable time after discovery of the faise claim.

14.4. Disallowance and Certification to Non-Disbarment.

a. [f Thales claims or receives payment from City for a service, reimbursement for
which is later disallowed by the State of California or United States
Government, Thales shall promptly refund the disallowed amount to City upon
City’s request. At its option, City may offset the amount disallowed from any
payment due or to become due to Thales under this Equipment Contract, but
City shall provide Thales with no less than 30 Days notice prior to effecting
such offset.

b. By executing this Equipment Contract, Thales certifies that it is not suspended,
debarred or otherwise excluded from participation in federal assistance
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programs. Thales acknowledges that this certification of eligibility to receive
federal funds is a material term of this Equipment Contract.

14.5. Taxes.

a. Prior to Assignment, payment of any taxes, customs duties, fees, levies or
charges of any kind, including possessory interest taxes and California sales
and use taxes (hereinafter collectively referred to as “Taxes”) levied upon or as
a result of this Equipment Contract, or the services, Software or Proprietary
Equipment delivered pursuant hereto, shall be the obligation of Thales.
Following Assignment, payment of any taxes, customs duties, fees, levies or
charges of any kind, including possessory interest taxes and California sales
and use taxes (hereinafter collectively referred to as “Taxes") levied upon or as
a result of this Equipment Contract, or the services, Software or Proprietary
Equipment delivered pursuant hereto, shall be the obligation of the
Construction Contractor. Thales shall provide such information as may be
reasonably requested by the City to enable the City to comply with any tax
reporting requirements imposed by applicable law.

b. Thales recognizes and understands that this Equipment Contract may create a
“possessory interest” for property tax purposes. Generally, such a possessory
interest is not created unless the Equipment Contract entitles Thales to
possession, occupancy, or use of City property for private gain. If sucha
possessory interest is created, then the following shall apply:

(1) Thales, on behalf of itself and any permitted successors and
assigns, recognizes and understands that Thales, and any permitted successors
and assigns, may be subject to real property tax assessments on the possessory
interest;

(2) Thales, on behalf of itself and any permitted successors and
assigns, recognizes and understands that the creation, extension, renewal, or
assignment of this Equipment Contract may result in a “change in ownership” for
purposes of real property taxes, and therefore may result in a revaluation of any
possessory interest created by this Equipment Contract. Thales accordingly
agrees on behalf of itself and its permitted successors and assigns to report on
behalf of the City to the County Assessor the information required by Revenue
and Taxation Code section 480.5, as amended from time to time, and any
successor provision.

(3)  Thales, on behalf of itself and any permitted successors and
assigns, recognizes and understands that other events also may cause a change
of ownership of the possessory interest and result in the revaluation of the
possessory interest. (see, e.g., Rev. & Tax. Code section 64, as amended from
time to time). Thales accordingly agrees on behalf of itself and its permitted
successors and assigns to report any change in ownership to the County
Assessor, the State Board of Equalization or other public agency as required by
law.

(4) Thales further agrees to provide such other information as may be
requested by the City to enable the City to comply with any reporting
requirements for possessory interests that are imposed by applicable law.
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14.6. Payment Does Not Imply Acceptance of Work or Effect
Waiver. The granting of any payment by City, or the receipt thereof by Thales, shall
in no way lessen the liability of Thales to replace Work, Software, or Proprietary
Equipment provided by Thales that does not meet the requirements of this
Equipment Contract, although the nonconforming character of such Work, Software
or Proprietary Equipment may not have been apparent or detected at the time such
payment was made. Proprietary Equipment, Software, materials, components, or
services that do not conform to the requirements of this Equipment Contract may be
rejected by City prior to Substantial Completion or as provided in the Warranty
provisions of Section 10 herein and in such case(s) Thales shall without delay
replace/reperform or otherwise make such Work conform to the applicable
requirements of this Equipment Contract.

14.7. Thales Personnel.

a. Services under this Equipment Contract shall be performed by competent
personnel under the supervision of and in the employment of Thales, its
Affiliates or its approved subcontractors. Thales will comply with City's
reasonable requests regarding assignment and reassignment of its personnel,
but Thales shall be solely responsible for the supervision of its personnel,
including those assigned at City's request. Thales shall commit adequate
resources to perform the services and provide the Proprietary Equipment and
Software described in this Equipment Contract within the Central Subway
Project schedule.

b. Thales shall not assign to other projects or otherwise remove from performing
the Work under this Equipment Contract those persons identified as Key
Personnel in Thales's Proposal, without the express written permission of the
Engineer such consent not to be unreasonably withheld. If a person who is
identified as Key Personnel leaves Thales's employment or becomes
unavailable due to circumstances beyond Thales's control, Thales shall
immediately provide notice to the Construction Contractor and to the SFMTA
and shall within 15 Days of said notice, propose qualified replacement
personnel for the Engineer's review and approval. Persons replacing Key
Personnel must have equivalent experience and expertise as the Key
Personnel they replace.

c. Thales shall through the Engineer seek the SFMTA's prior approval if it wishes
to reassign to another project any person identified in its Proposal as Key
Personnel. The SFMTA shall not unreasonably deny such request, as long as
such reassignment does not delay, cause a loss or reduction in productivity, or
otherwise impair the Work.

14.8. independent Contractor; Payment of Employment Taxes and
Other Expenses.

a. Independent Contractor. Thales and/or any agent or employee of Thales
shall be deemed at all times to be an independent contractor and is wholly
responsible for the manner in which it performs the services and work under
this Equipment Contract. Thales or any agent or employee of Thales shall not
have employee status with City and shall not be entitled to participate in any
plans, arrangements, or distributions by City pertaining to or in connection with
any retirement, health or other benefits that City may offer its employees.
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Thales and/or any agent or empioyee of Thales is liable for the acts and
omissions of itself, its employees and its agents. Thales shall be responsible
for all obligations and payments, whether imposed by federal, state or local
law, including, but not limited to, FICA, income tax withholdings, unemployment
compensation, insurance, and other similar responsibilities related to Thales'
performing services and work, or any agent or employee of Thales providing
same. Nothing in this Equipment Contract shall be construed as creating an
employment or agency relationship between City and Thales or any agent or
employee of Thales. Any terms in this Equipment Contract referring to
direction from City shall be construed as providing for direction as to policy and
the result of Thales' work only, and not as to the means by which such a result
is obtained. City does not retain the right to control the means or the method
by which Thales performs work under this Equipment Contract. Any terms in
this Equipment Contract referring to direction from City shall be construed as
providing for direction as to policy and the result of Thales' services only, and
not as to the means or methods by which such a result is obtained. Thales
shall control the means or the method by which Thales performs services
under this Equipment Contract.

b. Payment of Employment Taxes and Other Expenses. Should City, in its
discretion, or a relevant taxing authority such as the Internal Revenue Service
or the State Employment Development Division, or both, determine that Thales
or any employee of Thales is an employee for purposes of collection of any
employment taxes, the amounts payable under this Equipment Contract shall
be reduced by amounts equal to both the employee and employer portions of
the tax due (and offsetting any credits for amounts already paid by Thales
which can be applied against this liability). City shall then forward those
amounts to the relevant taxing authority.

c. Remittal. Should a relevant taxing authority determine a liability for past
services performed by any employee of Thales for City, upon notification of
such fact by City, Thales shall promptly remit such amount due or arrange with
City to have the amount due withheld from future payments to Thales under
this Equipment Contract {(offsetting any amounts already paid by Thales which
can be applied as a credit against such liability).

d. Limited Employment Status. A determination of employment status related
to tax status shall be solely for the purposes of the particular tax in question,
and for all other purposes of this Equipment Contract, Thales and any of its
employees shall not be considered (an) employee(s) of City. Notwithstanding
the foregoing, should any court, arbitrator, or administrative authority determine
that Thales is an employee for any other purpose, then Thales agrees to a
reduction in City's financial liability so that City's total expenses under this
Equipment Contract are not greater than they would have been had the court,
arbitrator, or administrative authority determined that Thales was not an
employee.

14.9. Default; Remedles; Right to Injunctive Relief.

a. Events of Defauit. Each of the following shall constitute an event of default
(“Event of Default”) under this Equipment Contract:
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(1) Either Party, where applicable, fails or refuses to perform or
observe any term, covenant or condition contained in any of the following
Sections of this Equipment Contract and such failure or refusal materially affects
the performance of the Equipment Contract:

a. Aricle 4 - Compensation

Article 8 - Insurance

Article 11 - Software and ATCS Documentation License
Section 12.1 - Proprietary or Confidential Information
Section 14.3 - Submitting False Claims; Monetary Penalties

Section 14.6 — Payment Does Not Imply Acceptance of Work or
Effect Waiver

g. Section 14.16 - Assignment by Thales
h. Section 14.20 — MacBride Principles — Northern Ireland
i. Section 14.40 - Compliance with Laws

ol I

(2) Either Party, where applicable, fails or refuses to perform or
observe any other material term, covenant or condition contained in this
Equipment Contract, and such default continues for a period of thirty (30) Days
after written notice thereof from the other Party.

(3) Thales fails or refuses to perform or observe any term, covenant
or condition contained in any of the following Sections of this Equipment
Contract:

a. Aricle 6 — Assignment of this Equipment Contract to the
Construction Contractor

Article 8 - Insurance

Section 12.1 - Proprietary or Confidential Information

Section 12.2 -Security Sensitive Information

Section 14.3 - Submitting False Claims; Monetary Penalties
Section 14.5 - Taxes

Section 14.22 - Compliance with Americans with Disabilities Act
Section 14.30 — Resource Conservation

Section 14.40 - Compliance with Laws

Te ~oaeg

(4)  Thales (a) admits in writing that it is not paying its debts as they
become due, (b) files, or consents by answer or otherwise to the filing against it
of a petition for relief or reorganization or arrangement or any other petition in
bankruptcy or for liquidation or to take advantage of any bankruptcy, insolvency
or other debtors' relief law of any jurisdiction, (c) makes an assignment for the
benefit of its creditors, (d) consents to the appointment of a custodian, receiver,
trustee or other officer with similar powers of Thales or of any substantial part of
Thales' property or (e) takes action for the purpose of any of the foregoing.
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(5) A court or government authority enters an order (a) appointing a
custodian, receiver, trustee or other officer with similar powers with respect to
Thales or with respect to any substantial part of Thales' property, (b) constituting
an order for relief or approving a petition for relief or reorganization or
arrangement or any other petition in bankruptcy or for liquidation or to take
advantage of any bankruptcy, insolvency or other debtors' relief law of any
jurisdiction or {c) ordering the dissolution, winding-up or liquidation of Thales.

b. Remedies.

(1) All remedies provided for in this Equipment Contract may be
exercised individually or in combination with any other remedy available
hereunder or under applicable laws, rules and regulations. The exercise of any
remedy shall not preclude or in any way be deemed to waive any other remedy.
Nothing in this Equipment Contract shall be construed to restrict or prevent a
Party from applying or obtaining injunctive relief before any competent court
under any competent jurisdiction, in case of effective or threatened breach or
infringement in respect of Confidential Information or intellectual property rights.

(2) On and after any Event of Default, City shall have the right to
exercise its legal and equitable remedies, including, without limitation, the right to
terminate this Equipment Contract or to seek specific performance of all or any
part of this Equipment Contract. In addition, City shall have the right (but no
obligation) to cure (or cause to be cured) on behalf of Thales any Event of
Default; Thales shall pay to City on demand all costs and expenses incurred by
City in effecting such cure, with interest thereon from the date of incurrence at
the maximum rate then permitted by law.

(3) The City shall have the right to seek its remedies directly against
Thales under this Equipment Contract prior to and following Assignment. Thales
agrees that should a court of competent jurisdiction determine that there is
insufficient privacy between the City and Thales such that the City is precluded
from seeking its remedies directly against Thales under this Equipment Contract,
then the City shall have the right to seek those same remedies against Thales as
a third party beneficiary of the Construction Contract.

14.10. Termination for Cause. Subsequent to Assignment of this
Equipment Contract, termination of this Equipment Contract shall be governed by
the relevant provisions of the Construction Contract (See General Provisions,
Section 14.01). Prior to Assignment, a Party may terminate this Equipment Contract
for cause with written notification to the other Party upon occurrence of the following
events:

a. If the other Party shall commit any material breach of its obligations under this
Equipment Contract and fails to take action to remedy such breach within thirty
(30) Days from the date of receipt of the notifying Party’s written notice to the
Party in default, such notice specifying the nature of the breach.

b. In case of any action or proceeding against the other Party relating to
insolvency, bankruptcy, receivership or relief towards creditors, dissolution or

winding-up, which are not discharged or in which assets are otherwise not
available for completion of the Work within sixty (60) Days therefrom.
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14.11. Termination for Convenience.

a. Prior to Assignment, the City may terminate this Equipment Contract at any
time during the Term hereof, for convenience and without cause by giving
Thales written notice of termination, which shall specify the date on which
termination shall become effective. Upon any termination for convenience,
Thales shall commence and perform, with diligence, all actions necessary on
the part of Thales to effect the termination of the Equipment Contract on the
date of termination specified in said notice and to minimize the liability of
Thales and City to third parties as a result of termination. Such actions shall
include, without limitation:

(1) Halting the performance of all services and other work under this
Equipment Contract on the date(s) and in the manner specified by City.

(2) Not placing any further orders or subcontracts for materials,
services, Proprietary Equipment or Software other items.

(3) Terminating all existing orders and subcontracts.

(4) Completing performance of any services or work that City
designates to be completed prior to the date of termination specified by City.

(5) Taking such action as may be necessary, or as the City may
direct, for the protection and preservation of any property related to this
Equipment Contract which is in the possession of Thales and in which City has or
may acquire an interest.

b. Within thirty (30) days after the specified termination date, Thales shall submit
to the SFMTA an invoice, which shall set forth each of the following as a
separate line item and the SFMTA shall pay to Thales within thirty (30) days of
the date of such invoice or delivery of the materials listed below, as applicable,
whichever is later:

(1) The unpaid balance of the price of Proprietary Equipment and
Software delivered and services performed up to the date of giving notice of
termination that conform to requirements and specifications of this Equipment
Contract; and

(2) The unpaid balance of the Proprietary Equipment and Software in
manufacture on the date of giving notice of termination or, if less, the costs of
modifying the same for reuse or resale; and at City's option, be delivered to City;
and

(3) The unpaid portion of the price of Proprietary Equipment and
Software manufactured or purchased from third parties prior to the date of the
notice of termination, but not yet delivered on the date of giving notice of
termination (which Proprietary Equipment and Software shall, at City's option, be
delivered to the City);

(4) Costs and expenses resulting from any legally unavoidable
commitments due or to become due in respect of sub-contracts and orders
entered into and obligations incurred prior to the date of notice of termination,
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including demobilization costs and similar expenses, and if termination for
convenience is at the City’s election, an amount of ten per cent (10%) on such
costs and expenses; and

(5) Thales’s demaobilization costs associated with such termination by
the City.

c. City’'s payment obligations under this Section shall survive termination of this
Equipment Contract.

d. In no event shall City be liable for costs incurred by Thales or any of its
subcontractors or subconsultants after the termination date specified by City,
except for those costs specifically enumerated and described in the
immediately preceding Paragraph 14.11(b).

e. Subsequent to Assignment, the City may require the Construction Contractor to
terminate this Equipment Contract for convenience as provided in the
Construction Contract, General Provisions, Section 14.03. In such event,
Thales shall submit for documentation of its costs to the Construction
Contractor (which shall forward them to the Engineer) in the same manner as
provided in Section 41.11.b, above, for the City's review and payment in
accordance with the requirements of this Equipment Contract.

14.12. Conflict of Interest. Through its execution of this Equipment
Contract, Thales acknowledges that it is familiar with the provision of Section
15.103 of the City's Charter, Article Ill, Chapter 2 of City's Campaign and
Governmental Conduct Code, and Section 87100 et seq. and Section 1090 et seq.
of the Government Code of the State of California, and certifies that it does not
know of any facts which constitutes a violation of said provisions and agrees that it
will immediately notify the City if it becomes aware of any such fact during the Term
of this Equipment Contract.

14.13. Notices to the Parties. Notices. All notices, consents,
directions, approvals, instructions, requests and other communications to Thales
and/or to the SFMTA regarding the interpretation application, suspension,
termination breach or other provision of Equipment Contract shall be in writing, shall
be addressed to the respective persons and addresses set forth below. All notices
to the Construction Contractor shall be addressed to the person and address
identified in the Construction Contract to receive notices on behaif of the
Construction Contractor, All notices shall be (a) deposited in the U.S. mail, first
class, certified with return receipt requested and with appropriate postage, {(b) hand
delivered or sent via facsimile or email PDF (to the facsimile number and/or email
address provided below). All communications sent in accordance with this Section
shall become effective on the date of actual receipt or as provided in the California
Civil Code, whichever is provides the shorter notice period. From time to time
SFMTA, Thales, or the Construction Contractor may designate a new address for
purposes of this Section by notice to the SFMTA, Thales and the Construction
Contractor. Unless otherwise indicated elsewhere in this Equipment Contract, all
formal written notices sent by the Parties shall be signed by an authorized
representative of the sending Party, or by facsimile immediately confirmed in
writing. All notices under this Section of the Equipment Contract shall be considered
as validly served if mailed in the form of pre-paid registered letter, return receipt
requested, and shall be addressed as follows:
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To City: Municipal Transportation Agency
1 South Van Ness Avenue, 3rd floor
San Francisco, CA 94102
Fax No. 415-701-4300
Attention: John Funghi,
Program Manager
Central Subway Project
E-mail: john.funghi@SFMTA.org

with a copy to: Municipal Transportation Agency
1 South Van Ness Avenue, 3rd floor
San Francisco, CA 94102
Fax No. 415-701-4300
Attention: Shahnam Farhangi
Capital Projects and Construction
E-mail: shahnam.farhangi@sfmta.com

To Thales: SFMTA Account Manager
Thales Transport & Security, Inc.
5700 Corporate Drive, Suite 750
Pittsburgh, PA 15237

with a copy to: Thales Transport & Security, Inc.
Attn: Legal & Contracts
317 Madison Avenue, Suite 1600
New York, NY 10017

This Section shall only apply to formal legal notices between the Parties, not to the Parties'
communications made in the course of performing the Work.

Any notice of default must be sent by registered mail.

14.14.  Delivery, Title and Risk of Loss in Shipping and Storage.

a. Thales shall bear all risk of loss of Proprietary Equipment, including loss during
shipping to a storage facility (as provided in Section 4.8.c), transport to the Site,
and other times in which Thales has control of said Proprietary Equipment.
Thales shall bear all risk of loss of Software, including loss during shipping and
installation, until the work under the Construction Contract is completed and
accepted by the City. Thales shall, for its full replacement value, insure the
Proprietary Equipment against loss or damage occurring while Thales has
possession and/or control of the Proprietary Equipment.

b. Title to any Software, Documentation and other confidential information or data
delivered to the City under this Equipment Contract shall remain vested solely
in Thales or its licensors.

14.15. Subcontracting. Thales is prohibited from subcontracting this
Equipment Contract or any part of it unless City first approves such subcontracting
in writing, which shall not unreasonably be withheld, provided that Thales will
continue to be liable for the obligations of the subcontractor under this Equipment
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Contract. Neither Party shall, on the basis of this Equipment Contract, contract on
behalf of or in the name of the other Party. An agreement made in violation of this
provision shall confer no rights on any Party and shall be null and void.
Notwithstanding all of the foregoing, Thales is hereby granted authority to
subcontract all or any portions of the Work under this Equipment Contract to Thales
Affiliates.

14.16. Assignment by Thales. The Work to be performed by Thales
under this Equipment Contract is proprietary in nature (and therefore not available
from any other vendor), and except as provided in this Equipment Contract, neither
this Equipment Contract nor any duties or obligations hereunder may be assigned
or delegated by Thales unless first approved by City by written instrument lawfully
executed and approved. Notwithstanding the foregoing, Thales may assign any or
all of its rights and obligations under this Equipment Contract to a Thales Affiliate
with the prior consent of the SFMTA, such consent not to be unreasonably withheld.

14.17. Non-Waiver of Rights. The omission by either Party at any time
to enforce any default or right reserved to it, or to require performance of any of the
terms, covenants, or provisions hereof by the other Party at the time designated,
shall not be a waiver of any such default or right to which the Party is entitled, nor
shall it in any way affect the right of the Party to enforce such provisions thereafter.

14.18. Nondiscrimination; Penaities.

a. Thaies Shali Not Discriminate. In the performance of this Equipment
Contract, Thales agrees not to discriminate against any employee, City and
County employee working with such Thales or subcontractor, applicant for
employment with such Thales or subcontractor, or against any person seeking
accommodations, advantages, facilities, privileges, services, or membership in
all business, social, or other establishments or organizations, on the basis of
the fact or perception of a person's race, color, creed, religion, national origin,
ancestry, age, height, weight, sex, sexual orientation, gender identity, domestic
partner status, marital status, disability or Acquired Immune Deficiency
Syndrome or HIV status (AIDS/HIV status), or association with members of
such protected classes, or in retaliation for opposition to discrimination against
such classes.

b. Subcontracts. Thales shall incorporate by reference in all subcontracts the
provisions of §§12B.2(a), 12B.2(c)-(k), and 12C.3 of the San Francisco
Administrative Code (copies of which are available from the SFMTA) and shall
require all subcontractors to comply with such provisions. Thales' failure to
comply with the abligations in this Section shall constitute a material breach of
this Equipment Contract. Thales' failure to comply with the obligations of this
Section shall constitute a material breach of this Equipment Contract.

c. Nondiscrimination in Benefits. Thales does not as of the date of this
Equipment Contract and will not during the term of this Equipment Contract, in
any of its operations in San Francisco, on real property owned by San
Francisco, or where work is being performed for the City elsewhere in the
United States, discriminate in the provision of bereavement leave, family
medicai leave, health benefits, membership or membership discounts, moving
expenses, pension and retirement benefits or travel benefits, as well as any
benefits other than the benefits specified above, between employees with
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domestic partners and employees with spouses, and/or between the domestic
partners and spouses of such employees, where the domestic partnership has
been registered with a governmental entity pursuant to state or local law
authorizing such registration, subject to the conditions set forth in §12B.2(b) of
the San Francisco Administrative Code.

d. Condition to Equipment Contract. As a condition to this Equipment Contract,
Thales shall execute the “Chapter 12B Declaration: Nondiscrimination in
Contracts and Benefits” form (form HRC-12B-101) with supporting
documentation and secure the approvai of the form by the San Francisco
Human Rights Commission.

14.19. Incorporation of Administrative Code Provisions by
Reference. The provisions of Chapters 12B and 12C of the San Francisco
Administrative Code are incorporated in this Section by reference and made a part
of this Equipment Contract as though fully set forth herein. Thales shall comply fully
with and be bound by all of the provisions that apply to this Equipment Contract
under such Chapters, including but not limited to the remedies provided in such
Chapters. Without limiting the foregoing, Thales understands that pursuant to
sections 12B.2(h) and 12C.3(g) of the San Francisco Administrative Code, a penalty
of $50 for each person for each calendar day during which such person was
discriminated against in violation of the provisions of this Equipment Contract may
be assessed against Thales and/or deducted from any payments due Thales.

14.20. MacBride Principles - Northern ireland. Pursuant to San
Francisco. Administrative Code §12F.5, the City and County of San Francisco
urges companies doing business in Northern Ireland to move towards resolving
employment inequities, and encourages such companies to abide by the MacBride
Principles. The City and County of San Francisco urges San Francisco companies
to do business with corporations that abide by the MacBride Principles. By signing
below, the person executing this Equipment Contract on behalf of Thales
acknowledges and agrees that he or she has read and understood this Section.

14.21. Drug-Free Workpiace Policy. Thales acknowledges that
pursuant to the Federal Drug-Free Workplace Act of 1989, the unlawful
manufacture, distribution, dispensation, possession, or use of a controlled
substance is prohibited on City premises. Thales agrees that any violation of this
prohibition by Thales, its employees, agents or assigns will be deemed a material
breach of this Equipment Contract.

1422, Compliance with Americans with Disabilities Act. Thales
acknowledges that, pursuant to the Americans with Disabilities Act (ADA),
programs, services and other activities provided by a public entity to the public,
whether directly or through a Thales, must be accessible to the disabled public.
Thales shall provide the Services specified in this Equipment Contract in a manner
that complies with the ADA and any and all other applicable federal, state and local
disability rights legislation. Thales agrees not to discriminate against disabled
persons in the provision of services, benefits or activities provided under this
Equipment Contract, and further agrees that any violation of this prohibition on the
part of Thales, its employees, agents or assigns will constitute a material breach of
this Equipment Contract.
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14.23. Sunshine Ordinance. In accordance with San Francisco
Administrative Code §67.24(e), contracts, Thales’ bids, responses to solicitations
and all other records of communications between City and persons or firms seeking
contracts, shall be open to inspection immediately after a contract has been
awarded. Nothing in this provision requires the disclosure of a private person or
organization’s net worth or other proprietary financial data submitted for qualification
for a contract or other benefit until and unless that person or organization is
awarded the contract or benefit. Information provided which is covered by this
paragraph will be made available to the public upon request.

14.24. Limitations on Contributions. Through execution of this
Equipment Contract, Thales acknowledges that it is familiar with section 1.126 of
the City's Campaign and Governmental Conduct Code, which prohibits any person
who contracts with the City for the rendition of personal services, for the furnishing
of any Proprietary Equipment, Software or other materials or supplies, for the sale
or lease of any land or building, or for a grant, loan or loan guarantee, from making
any campaign contribution to (1) an individual holding a City elective office if the
contract must be approved by the individual, a board on which that individual
serves, or the board of a state agency on which an appointee of that individual
serves, (2) a candidate for the office held by such individual, or (3) a committee
controlled by such individual, at any time from the commencement of negotiations
for the contract until the later of either the termination of negotiations for such
contract or six months after the date the contract is approved. Thales
acknowledges that the foregoing restriction applies only if the contract or a
combination or series of contracts approved by the same individual or board in a
fiscal year have a total anticipated or actual value of $50,000 or more. Thales
further acknowledges that the prohibition on contributions applies to each
prospective party to the contract; each member of Thales' board of directors;
Thales' chairperson, chief executive officer, chief financial officer and chief
operating officer; any person with an ownership interest of more than 20 percent in
Thales; any subcontractor listed in the bid or contract; and any committee that is
sponsored or controlled by Thales. Additionally, Thales acknowledges that Thales
must inform each of the persons described in the preceding sentence of the
prohibitions contained in Section 1.126. Thales further agrees to provide to City the
names of each person, entity or committee described above.

14.25. Requiring Minimum Compensation for Covered Employees.

a. Thales agrees to comply fully with and be bound by all of the provisions of the
Minimum Compensation Ordinance (MCQ), as set forth in San Francisco
Administrative Code Chapter 12P (Chapter 12P), including the remedies
provided, and implementing guidelines and rules. The provisions of Sections
12P.5 and 12P.5.1 of Chapter 12P are incorporated herein by reference and
made a part of this Equipment Contract as though fully set forth. The text of
the MCO is available on the web at www.sfgov.org/clse/mco. A partial listing of
some of Thales' obligations under the MCO is set forth in this Section. Thales
is required to comply with all the provisions of the MCO, irrespective of the
listing of obligations in this Section.

b. The MCO requires Thales to pay Thales' employees a minimum hourly gross
compensation wage rate and to provide minimum compensated and
uncompensated time off. The minimum wage rate may change from year to
year and Thales is obligated to keep informed of the then-current requirements.
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Any subcontract entered into by Thales shall require the subcontractor to
comply with the requirements of the MCO and shall contain contractual
obligations substantially the same as those set forth in this Section. Itis
Thales' obligation to ensure that any subcontractors of any tier under this
Equipment Contract comply with the requirements of the MCO. If any
subcontractor under this Equipment Contract fails to comply, City may pursue
any of the remedies set forth in this Section against Thales.

c. Thales shall not take adverse action or otherwise discriminate against an
employee or other person for the exercise or attempted exercise of rights under
the MCO. Such actions, if taken within 90 days of the exercise or attempted
exercise of such rights, will be rebuttably presumed to be retaliation prohibited
by the MCO.

d. Thales shall maintain employee and payroll records as required by the MCO. if
Thales fails to do so, it shall be presumed that Thales paid no more than the
minimum wage required under State law.

e. The City is authorized to inspect Thales' job sites and conduct interviews with
employees and conduct audits of Thales

f. Thales' commitment to provide the Minimum Compensation is a Proprietary
Equipment material element of the City's consideration for this Equipment
Contract. The City in its sole discretion shall determine whether such a breach
has occurred. The City and the public will suffer actual damage that will be
impractical or extremely difficult to determine if Thales fails to comply with
these requirements. Thales agrees that the sums set forth in Section 12P.6.1
of the MCO as liquidated damages are not a penalty, but are reasonable
estimates of the loss that the City and the public will incur for Thales'
noncompliance. The procedures governing the assessment of liquidated
damages shall be those set forth in Section 12P.6.2 of Chapter 12P.

g. Thales understands and agrees that if it fails to comply with the requirements of
the MCO, the City shall have the right to pursue any rights or remedies
available under Chapter 12P (including liquidated damages), under the terms
of the contract, and under applicable law. If, within 30 days after receiving
written notice of a breach of this Equipment Contract for violating the MCO,
Thales fails to cure such breach or, if such breach cannot reasonably be cured
within such period of 30 days, Thales fails to commence efforts to cure within
such period, or thereafter fails diligently to pursue such cure to completion, the
City shall have the right to pursue any rights or remedies available under
applicable law, including those set forth in Section 12P.6(c) of Chapter 12P.
Each of these remedies shall be exercisable individually or in combination with
any other rights or remedies available to the City.

h. Thales represents and warrants that it is not an entity that was set up, or is
being used, for the purpose of evading the intent of the MCO.

i. If Thales is exempt from the MCO when this Equipment Contract is executed
because the cumulative amount of agreements with this department for the
fiscal year is less than $25,000, but Thales later enters into an agreement or
agreements that cause Thales to exceed that amount in a fiscal year, Thales
shall thereafter be required to comply with the MCO under this Equipment
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Contract. This obligation arises on the effective date of the agreement that
causes the cumulative amount of agreements between Thales and this
department to exceed $25,000 in the fiscal year.

14.26. Requiring Heaith Benefits for Covered Empioyees. Thales
agrees to comply fully with and be bound by all of the provisions of the Health Care
Accountability Ordinance {(HCAQ), as set forth in San Francisco Administrative
Code Chapter 12Q, including the remedies provided, and implementing regulations,
as the same may be amended from time to time. The provisions of section 12Q.5.1
of Chapter 12Q are incorporated by reference and made a part of this Equipment
Contract as though fully set forth herein. The text of the HCAO is available on the
web at www.sfgov.org/olse. Capitalized terms used in this Section and not defined
in this Equipment Contract shall have the meanings assigned to such terms in
Chapter 12Q.

a. Foreach Covered Employee, Thales shall provide the appropriate health
benefit set forth in Section 12Q.3 of the HCAO. If Thales chooses to offer the
health plan option, such health plan shall meet the minimum standards set forth
by the San Francisco Health Commission.

b. Notwithstanding the above, if Thales is a small business as defined in Section
12Q.3(e) of the HCAQ, it shall have no obligation to comply with part (a) above.

¢. Thales' failure to comply with the HCAO shall constitute a material breach of
this agreement. City shall notify Thales if such a breach has occurred. If, within
30 days after receiving City’s written notice of a breach of this Equipment
Contract for violating the HCAO, Thales fails to cure such breach or, if such
breach cannot reasonably be cured within such period of 30 days, Thales fails
to commence efforts to cure within such period, or thereafter fails diligently to
pursue such cure to completion, City shall have the right to pursue the
remedies set forth in 12Q.5.1 and 12Q.5(f)(1-6). Each of these remedies shall
be exercisable individually or in combination with any other rights or remedies
available to City.

d. Any Subcontract entered into by Thales shall require the Subcontractor to
comply with the requirements of the HCAO and shall contain contractual
obligations substantially the same as those set forth in this Section 14.27.
Thales shall notify City's Office of Equipment Contract Administration when it
enters into such a Subcontract and shall certify to the Office of Equipment
Contract Administration that it has notified the Subcontractor of the obligations
under the HCAO and has imposed the requirements of the HCAO on
Subcontractor through the Subcontract. Each Thales shall be responsible for
its Subcontractors’ compliance with this Chapter. if a Subcontractor fails to
comply, the City may pursue the remedies set forth in this Section against
Thales based on the Subcontractor's failure to comply, provided that City has
first provided Thales with notice and an opportunity to obtain a cure of the
violation,

e. Thales shall not discharge, reduce in compensation, or otherwise discriminate
against any employee for notifying City with regard to Thales' noncompliance or
anticipated noncompliance with the requirements of the HCAO, for opposing
any practice proscribed by the HCAQ, for participating in proceedings related to
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the HCAO, or for seeking to assert or enforce any rights under the HCAO by
any lawful means.

f. Thales represents and warrants that it is not an entity that was set up, or is
being used, for the purpose of evading the intent of the HCAO.

g. Thales shall maintain employee and payroll records in compliance with the
California Labor Code and Industrial Welfare Commission orders, including the
number of hours each employee has worked on the City Equipment Contract.

h. Thales shali keep itself informed of the current requirements of the HCAO.

i.  Thales shall provide reports to the City in accordance with any reporting
standards promulgated by the City under the HCAO, including reports on
Subcontractors and Subtenants, as applicable.

i-  Thales shall provide City with access to records pertaining to compliance with
HCAQ after receiving a written request from City to do so and being provided at
least ten business days to respond.

k. Thales shall allow City to inspect Thales' job sites and have access to Thales'
employees in order to monitor and determine compliance with HCAOQ.

I.  City may conduct random audits of Thales to ascertain its compliance with
HCAO. Thales agrees to cooperate with City when it conducts such audits.

m. [f Thales is exempt from the HCAO when this Equipment Contract is executed
because its amount is less than $25,000 ($50,000 for nonprofits), but Thales
later enters into an agreement or agreements that cause Thales' aggregate
amount of ail agreements with City to reach $75,000, all the agreements shall
be thereafter subject to the HCAO. This obligation arises on the effective date
of the agreement that causes the cumulative amount of agreements between
Thales and the City to be equal to or greater than $75,000 in the fiscal year.

14.27.  Prohibition on Poiitical Activity with City Funds. In
accordance with San Francisco Administrative Code Chapter 12.G, Thales may not
participate in, support, or attempt to influence any palitical campaign for a candidate
or for a ballot measure (collectively, “Political Activity”) in the performance of the
Services provided under this Equipment Contract. Thales agrees to comply with
San Francisco Administrative Code Chapter 12.G and any implementing rules and
regulations promulgated by the City's Controller. The terms and provisions of
Chapter 12.G are incorporated herein by this reference. In the event Thales
violates the provisions of this Section, the City may, in addition to any other rights or
remedies available hereunder, (i) terminate this Equipment Contract, and (ii) prohibit
Thales from bidding on or receiving any new City contract for a period of two (2)
years. The Controller will not consider Thales' use of profit as a violation of this
Section.

14.28. English Required. All data, documents, descriptions, diagrams,
instructions and correspondence shall be in the English language.

14.29. Protection of Private Information. Thales agrees to comply fully
with and be bound by all of the provisions of Chapter 12M of the San Francisco
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Administrative Code (the “Protection of Private Information Ordinance"), including
the remedies provided. The provisions of the Protection of Private information
Ordinance are incorporated herein by reference and made a part of this Equipment
Contract as though fully set forth. Capitalized terms used in this Section and not
defined in this Equipment Contract shall have the meanings assigned to such terms
in the Protection of Private information Ordinance. Consistent with the
requirements of the Protection of Private Information Ordinance, Thales agrees to
all of the following:

a. Neither Thales nor any of its subcontractors shall disclose Private Information
obtained from the City in the performance of this Equipment Contract to any
other subcontractor, person, or other entity, unless one of the following is true:

(1) The disclosure is authorized by this Equipment Contract;

(2) Thales received advance written approval from the Contracting
Department to disclose the information; or

(3) The disclosure is required by law or judicial order.

b. Any disclosure or use of Private Information authorized by this Equipment
Contract shall be in accordance with any conditions or restrictions stated in this
Equipment Contract. Any disclosure or use of Private Information authorized
by a Contracting Department shall be in accordance with any conditions or
restrictions stated in the approval.

c. Private information means any information that: (1) could be used to identify an
individual, including without limitation, name, address, social security number,
medical information, financial information, date and location of birth, and names
of relatives; or (2) the law forbids any person from disclosing.

d. Any failure of Thales to comply with the Nondisclosure of Private Information
Ordinance shall be a material breach of this Equipment Contract. In such an
event, in addition to any other remedies available to it under equity or law, the
City may terminate this Equipment Contract, debar Thales, or bring a false
claim action against Thales.

14.30. Resource Conservation. Chapter 5 of the San Francisco
Environment Code (“Resource Conservation”) is incorporated herein by reference.
Failure by Thales to comply with any of the applicable requirements of Chapter 5
will be deemed a material breach of contract.

14.31. Tropical Hardwood and Virgin Redwood Ban. Pursuant to
§804(b) of the San Francisco Environment Code, the City and County of San
Francisco urges its vendors and contractors not to import, purchase, obtain, or use
for any purpose, any tropical hardwood, tropical hardwood wood product, virgin
redwood or virgin redwood wood product.

14.32, Preservative-treated Wood Containing Arsenic. Thales may
not purchase preservative-treated wood products containing arsenic in the
performance of this Equipment Contract unless an exemption from the requirements
of Chapter 13 of the San Francisco Environment Code is obtained from the
Department of the Environment under Section 1304 of the Code. The term
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“preservative-treated wood containing arsenic” means wood treated with a
preservative that contains arsenic, elemental arsenic, or an arsenic copper
combination, including, but not limited to, chromate copper arsenate preservative,
ammoniacal copper zinc arsenate preservative, or ammoniacal copper arsenate
preservative. Thales may purchase preservative-treated wood products on the list
of environmentally preferable alternatives prepared and adopted by the Department
of the Environment. This provision does not preclude Thales from purchasing
preservative-treated wood containing arsenic for saltwater immersion. The term
“saltwater immersion” means a pressure-treated wood that is used for construction
purposes or facilities that are partially or totally immersed in saltwater.

14.33. Food Service Waste Reduction Requirements. Thales agrees
to comply fully with and be bound by all of the provisions of the Food Service Waste
Reduction Ordinance, as set forth in San Francisco Environment Code Chapter 16,
including the remedies provided, and implementing guidelines and rules. The
provisions of Chapter 16 are incorporated herein by reference and made a part of
this Equipment Contract as though fully set forth. By entering into this Equipment
Contract, Thales agrees that if it breaches this provision, City will suffer actual
damages that will be impractical or extremely difficult to determine; further, Thales
agrees that the sum of one hundred dollars ($100.00) liquidated damages for the
first breach, two hundred dollars ($200.00) liquidated damages for the second
breach in the same year, and five hundred dollars ($500.00) liquidated damages
for-subsequent breaches in the same year is a reasonable estimate of the damage
that City will incur based on the violation, established in light of the circumstances
existing at the time this Equipment Contract was made. Such amounts shall not be
considered a penalty, but rather agreed monetary damages sustained by City
because of Thales' failure to comply with this provision.

14.34. Audit and Inspection of Records. Thales agrees to maintain
and make available to the City, during regular business hours, accurate books and
accounting records relating to its work under this Equipment Contract. Thales will
permit City to audit, examine and make excerpts and transcripts from such books
and records, and to make audits of all invoices, materials, payrolls, records or
personnel and other data related to all other matters covered by this Equipment
Contract, whether funded in whole or in part under this Equipment Contract. Thales
shall maintain such data and records in an accessible location and condition for a
period of not less than five years after final payment under this Equipment Contract
or until after final audit has been resolved, whichever is later. The State of
California or any federal agency having an interest in the subject matter of this
Equipment Contract shall have the same rights conferred upon City by this Section.

14.35. Dispute Resoiution.

a. Prior to Assignment, for any dispute involving a question of fact, the aggrieved
Party shall furnish the other Party with a notice of dispute within fifteen (15)
Days of the determination of the dispute. The Party receiving a notice of
dispute shall submit a written reply with fourteen (14) Days of delivery of the
notice. The notice and response shall contain the following: (a) a statement of
the Party’s position and a summary of the arguments supporting that position,
and {b) any evidence supporting the Party’'s position. Disputes arising in the
performance of this Equipment Contract that are not resolved by negotiation
between the Parties shall be decided by a competent court of jurisdiction in
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California. If agreed to by both Parties, disputes may be resolved by a mutually
agreed to alternative dispute resolution process.

b. Following Assignment, and throughout the term of the Construction Contract,
disputes and claims shall be resolved as provided in the Construction Contract.
Thales may invoke the partnering and dispute resolution process between it,
SFMTA and the Construction Contractor, using the procedures for partnering
set out in Article 16 of the Construction Contract, concerning any dispute
regarding schedule, access to the Site, and payment. Tutor shall keep the
SFMTA informed of any claim or dispute concerning or between it and Thales.

14.36. Modification of Agreement. This Equipment Contract may not
be modified, nor may compliance with any of its terms be waived, except by as
provided for herein by written instrument lawfully executed and approved. Any
modification of this Equipment Contract must be signed by the City's Director of
Transportation (chief executive of the SFMTA) and the President or Corporate
Counsel of Thales.

14.37. Agreement Made In Caiifornia; Venue. The laws of the State of
California shall govern the formation, interpretation and performance of this
Equipment Contract. Venue for all litigation relative to the formation, interpretation
and performance of this Equipment Contract shall be in San Francisco.

14.38. Construction of Agreement.

a. All paragraph captions, headings and titles are for reference only and shall not
be considered in construing this Equipment Contract.

b. This Equipment Contract has been drafted through a cooperative effort of the
City and Thales, and each has had the opportunity to have the Equipment
Contract reviewed and revised by legal counsel of its choosing. The Parties
acknowledge and agree that neither of them shall be considered the sole
drafter. The Parties further agree that any presumption or rule of interpretation
or construction of contracts that a document or ambiguities in a document shall
be construed against the drafter of the document shall not apply to this
Equipment Contract.

c. Inthe event of any inconsistency between the provisions of any Appendix or
other document incorporated by reference and the provisions of this document,
the provisions of this document shall prevail.

d. This Equipment Contract may be modified only as provided in Section 14.36.

e. To the extent that any of the express provisions of this Equipment Contract
conflict with the terms and conditions of the Construction Contract, the express
provisions of this Equipment Contract shall govern the Work specifically
described in this Equipment Contract (that is, the provision of Proprietary
Equipment). As to all other matters and issues not expressly addressed in this
Equipment Contract and ATCS work that is not under this Equipment Contract,
the terms and conditions of the Construction Contract shall govern.

f.  Work under this Equipment Contract shall be performed in accordance with the
Project Schedule established under the Construction Contract and approved by
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the SFMTA. The ATCS Schedule shall be incorporated into the Project
Schedule through a Contract Modification to the Construction Contract by
which this Equipment Contract is assigned to the Construction Contractor. The
SFMTA shall provide notice to Thales concerning any change to the Project
Schedule that impacts the ATCS Schedule, and any conflicts shall be resolved
by a conference of the SFMTA, Tutor (the Construction Contractor) and Thales.

14.39. Entire Agreement. This Equipment Contract, its Included
Appendices, and any other documents incorporated by reference in this Equipment
Contract constitute the entire agreement between the Parties as to the matters
specifically set out herein. This Equipment Contract memorializes and sets out all
intended rights and obligations and supersedes any and all previous agreements,
correspondence, and understandings between them with respect to the subject
matter hereof.

14.40. Compliance with Laws. Thales shall keep itself fully informed of
the City's Charter, codes, ordinances and regulations of the City and of all state,
and federal laws in any manner affecting the performance of this Equipment
Contract, and must at all times comply with such local codes, ordinances, and
regulations and all applicable laws as they may be amended from time to time.

14.41.  Severability. Should the application of any provision of this
Equipment Contract to any particular facts or circumstances be found by a court of
competent jurisdiction to be invalid or unenforceable, then (a) the validity of other
provisions of this Equipment Contract shail not be affected or impaired thereby, and
(b) such provision shall be enforced to the maximum extent possible so as to effect
the intent of the Parties and shall be reformed without further action by the Parties
to the extent necessary to make such provision valid and enforceable.

14.42. Federal Agreement Requirements. Thales shall comply with all
applicable federal contracting requirements, including but not limited to those set
out in Appendix A to this Equipment Contract, which are incorporated by reference
as if fully set out here. if there is any conflict between any federal contracting
requirement and any provision of this Equipment Contract, the federal requirement
shall prevail. The SFMTA has not adopted the contract requirements of the Federal
Acquisition Regulations (FAR). As a department of the City and County of San
Francisco, exercising its home rule authority granted by the California constitution,
the SFMTA shall not be bound by any provision of the FAR.

14.43. Force Majeure.

a. Neither Party shall by reason of Force Majeure, be entitled to terminate this
Equipment Contract nor shall either Party have any claim for damages against
the other for any non performance or delay under the Equipment Contract as a
result of such Force Majeure. if the performance in whole or part of any
obligation under this Equipment Contract is delayed by reason of any such
event of Force Majeure for a period exceeding three (3) months, the Parties
shall discuss and review in good faith the desirability and conditions of
terminating this Equipment Contract.
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b. The prevented Party shall, as soon as it becomes aware of an event of Force
Majeure, immediately inform the other Party of the nature and the beginning
and the end of the Force Majeure circumstances preventing the performance of
the Equipment Contract.

14.44. Surviving Rights and Duties. This Section 14.44 and the
following Sections of this Equipment Contract shall survive Assignment, termination
or expiration of this Equipment Contract: Article 7 (indemnity), Article 11 (Software),
Section 12.1 (Proprietary or Confidential Information), Section 12.2 (Security
Sensitive Information),14.3 (Submitting False Claims; Monetary Penaities), Section
14.29 (Protection of Private Information)14.34 (Audit and Inspection of Records),
Section 14.37 (Equipment Contract Made in California, Venue).

14.45. Signatures, Execution by Counterparts. This Equipment
Contract may be executed in any number of counterparts all of which taken together
shall constitute one and the same instrument, and either of the Parties may execute
this Equipment Contract by signing any such counterpart. Delivery may be
completed by the Party concerned transmitting to the other Party a facsimile copy of
the counterpart signed by such Party. Any Party delivering any executed
counterpart of this Equipment Contract as provided herein shall confirm execution
by delivering by first class mail or courier an original of such executed counterpart to
the other Party.

15. INCLUDED APPENDICES.

The Appendices listed below are hereby incorporated by reference into the Equipment
Contract as if fully set out therein:

Appendix A.
Appendix B.

Appendix C.

Appendix D

Appendix E.

Appendix F
Appendix G
Appendix H
Appendix |

Federal Contract Requirements

Description of Proprietary Equipment, Software and Services

to be Provided by Thales

Pricing and Milestone Payment Schedule

Sample Invoice

HRC Progress Payment Form

Mutual Nondisclosure Agreement (in re Confidential Information)
Software Escrow Agreement

ATCS Specifications

Project Schedule

16. APPROVAL BY COUNTERPARTS .

This Implementation Contract may be executed in any number of counterparts all of
which taken together shall constitute one and the same instrument, and either of the Parties
may execute this Implementation Contract by signing any such counterpart. Delivery may be
completed by the Party concerned transmitting to the other Party a facsimile or electronic copy
of the counterpart signed by such Party. Any Party delivering any executed counterpart of this
Implementation Contract as provided herein shall confirm execution by delivering by first class
mail or courier an original of such executed counterpart to the other Party.
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IN WITNESS WHEREOF, the Parties hereto have executed this Equipment Contract on the day
first mentioned above.

San Francisco Municipal
Transportation Agency

APPROVED:

EDWARD D. REISKIN
Director of Transportation

Authorized by:

SAN FRANCISCO MUNICIPAL
TRANSPORTATION AGENCY BOARD OF
DIRECTORS

Attest:
Adopted by Resolution No, |% - 260
Decemee 2 2013

R Foomen

Secretary, San Francisco Municipal
Transportation Agency

Approved as to Form:

Dennis J. Herrera
City Attorney

| e

2.27. 2014
Robert K. Stone
Deputy City Attorney

CAD n\piclas20 11100008 N00889657 doc FINAL 120513

Thales Transport & Security, Inc.

By signing this Equipment Contract, Thales
certifies that it complies with the requirements
of the Minimum Compensation QOrdinance,
which entitle Covered Employees to certain
minimum hourly wages and compensated and
uncompensated time off.

Thales has read and understood
Section14.20, the City’s statement urging
companies doing business in Northern Ireland
to move towards resolving employment
inequities, encouraging compliance with the
MacBride Principles, and urging San
Francisco companies to do business with
corporations that abide by the MacBride
Principles.

B T
JOKMN BRQHM

Presi CEO

Thales Transport & Security, Inc.
5700 Corporate Drive, Suite 750,
Pittsburgh, PA 15237

Fax No. 412-366-8817

City vendor number:
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APPENDIX A

FEDERAL CONTRACT REQUIREMENTS
1. COMPLIANCE AND PRECEDENCE

Thales shall comply with ali applicable federal contracting requirements. This
Agreement is subject to contract requirements imposed on contracts funded by the Federai
Transit Agency ("FTA"), including but not limited to the contract requirements set out in this
Appendix A of this Agreement. If there is any conflict between any federal contracting
requirement and any provision of this Agreement, the federal requirement shall prevail. The
SFMTA has not adopted the contract requirements of the Federal Acquisition Regulations
(FAR). As department of the City and County of San Francisco, exercising its home rule
authority under the California constitution, the SFMTA shall not be bound by any provision of the
FAR.

2. DEFINITIONS

The following terms shall have the meanings stated in this Section for purposes of the
reqguirements of this Appendix A.

A Agreement means the Equipment Contract for procurement of Proprietary
Equipment for the Central Subway ATCS.

B. Approved Project Budget means the most recent statement, approved by the
FTA, of the costs of the Project, the maximum amount of Federal assistance for which the City
is currently eligible, the specific tasks (including specified contingencies) covered, and the
estimated cost of each task.

C. Contractor or Thales means the individual or entity awarded a third party
contract financed in whole or in part with Federal assistance originally derived from FTA.

D. Cooperative Agreement means the instrument by which FTA awards Federal
assistance to a specific Recipient to support a particular Project or Program, and in which FTA
takes an active role or retains substantial control.

E. Federal Transit Administration (FTA) is an operating administration of the U.S.
DOT.

F. FTA Directive means any FTA circular, notice, order or guidance providing
information about FTA's programs, application processing procedures, and Project
management guidelines. In addition to FTA directives, certain U.S. DOT directives also apply to
the Project.

G. Grant Agreement means the instrument by which FTA awards Federal
assistance to a specific Recipient to support a particular Project, and in which FTA does not
take an active role or retain substantial control, in accordance with 31 U.S.C. § 6304.

H. Government means the United States of America and any executive department
or agency thereof.
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l Project means the task or set of tasks listed in the Approved Project Budget, and
any modifications stated in the Conditions to the Grant Agreement or Cooperative Agreement
applicable to the Project. In the case of the formula assistance program for urbanized areas, for
elderly and persons with disabilities, and non-urbanized areas, 49 U.S.C. §§ 5307, 5310, and
5311, respectively, the term "Project® encompasses both “Program” and “each Project within the
Program," as the context may require, to effectuate the requirements of the Grant Agreement or
Cooperative Agreement.

J. Recipient means any entity that receives Federal assistance directly from FTA to
accomplish the Project. The term "Recipient" inciudes each FTA "Grantee" as well as each FTA
Recipient of a Cooperative Agreement. For the purpose of this Agreement, Recipient is the

City.

K. Secretary means the U.S. DOT Secretary, including his or her duly authorized
designee.

L. Third Party Agreement means a contract or purchase order awarded by the
Recipient to a vendor or Thales, financed in whole or in part with Federal assistance awarded
by FTA.

M. Third Party Subcontract means a subcontract at any tier entered into by Thales
or third party subcontractor, financed in whole or in part with Federal assistance originally
derived from FTA.

N. U.S. DOT is the acronym for the U.S. Department of Transportation, including its
operating administrations.

3. BUY AMERICA

A. The Parties agree that the ATCS is a "System" as that term is defined in 49 CFR
§ 661.3 and an "End Product" subject to Buy America "Rolling Stock" requirements and
certification under 49 CFR § 661.3, Appendix A, 11(1). The ATCS is also a "Component" as that
term is defined under Buy America regulations at 49 CFR 661.11, Appendix C. The Parties
agree that the elements of the ATCS that Thales shall supply under this Agreement will not
comprise an entire ATCS; Thales will only supply proprietary Subcomponents of the ATCS, as
the term Subcomponent is defined in 49 CFR § 661.11(c). Thales shall comply with all
provisions of Buy America requirements applicable to Subcomponents for an ATCS.

B. The parties agree that the nonproprietary subcomponents of the ATCS will be
procured and installed under the Construction Contract, and the Construction Contractor will
install the ATCS as a System (Component) of the Central Subway at the project site (that is, in
the stations and tunnels of the project), in accordance with the definition of installation provided
in 49 CFR §661.11(r).

C. Thales certifies that the ATCS as finally installed under the Construction Contract
shall meet the Buy America requirements applicable to train control equipment under the Rolling
Stock requirements set out in 49 CFR § 661.3, Appendix A, ¥ (1) and 49 CFR § 661.11,
Appendix C. To the extent applicable, Thales agrees to comply with all Buy America
requirements for a System, an End Product and a Component, as provided in the authorities
referenced in this Section 3. This Agreement and the Buy America certificate submitted by
Thales as part of its Proposal shall serve as certification that Thales shall comply with the
aforesaid Buy America requirements.
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D. Thales shall be solely responsible for all costs related to its compliance with Buy
America requirements. Failure to comply with these Buy America requirements shall constitute
a material breach of this Agreement. See 49 CFR § 661.17. Thales acknowledges that
contractors and vendors who intentionally or willfully fail to comply with the Buy America
requirements may also be subject to debarment or suspension proceedings. 49 CFR §§
661.18, 661.18.

4, NATIONAL ITS ARCHITECTURE POLICY,

If providing Intelligent Transportation Systems (ITS) property or services, Thales shall
comply with the National ITS Architecture and standards to the extent required by 23 U.S.C. §
512, FTA Notice, "FTA National ITS Architecture Policy on Transit Projects," 66 FR 1455, et
seq., January 8, 2001, and later published policies or implementing directives FTA may issue.

5. CARGO PREFERENCE REQUIREMENTS - Use of United States-Flag Vesseis

Thales agrees: (a) to use privately owned United States-Flag commercial vessels to
ship at least 50 percent of the gross tonnage (computed separately for dry bulk carriers, dry
cargo liners, and tankers) involved, whenever shipping any equipment, material, or commodities
pursuant to the underlying Agreement to the extent such vessels are available at fair and
reasonable rates for United States-Flag commercial vessels; (b) to furnish within 20 Working
Days following the date of loading for shipments originating within the United States or within 30
Working Days following the date of leading for shipments criginating outside the United States,
a legible copy of a rated, “on-board” commercial ocean bill-of-lading in English for each
shipment of cargo described above to the Division of National Cargo, Office of Market
Development, Maritime Administration, Washington, DC 20590 and to the FTA recipient
(through Thales in the case of a subcontractor's bill-of-lading.); and (c) to include these
requirements in all subcontracts issued pursuant to this Agreement when the subcontract may
involve the transport of equipment, material, or commodities by ocean vessel.

6. ENERGY CONSERVATION REQUIREMENTS

Thales agrees to comply with mandatory standards and policies relating to energy
efficiency which are contained in any state energy conservation plan issued in compliance with
the Energy Policy and Conservation Act.

7. ACCESS TO RECORDS AND REPORTS

a. Thales agrees to provide the City and County of San Francisco, the FTA
Administrator, the Comptroller General of the United States or any of their authorized
representatives access to any books, documents, papers and records of Thales which are
directly pertinent to this Agreement for the purposes of making audits, examinations, excerpts
and transcriptions. Thales also agrees, pursuant to 49 C.F.R. 633.17, to provide the FTA
Administrator or his authorized representatives, including any PMO contractor, access to
Thales' records and construction sites pertaining to a major capital project, defined at 49 U.S.C.
5302(a)1, which is receiving Federal financial assistance through the programs described at 49
U.S.C. 5307, 5309 or 5311.

b. In all contracts between the City and County of San Francisco and Thales for a
capital project or improvement (defined at 49 U.S.C. 5302(a)1) entered into through other than
competitive bidding, Thales shall make available records related to the to the Purchaser, the
Secretary of Transportation and the Comptroller General or any authorized officer or employee
of any of them for the purposes of conducting an audit and inspection.
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c. Thales agrees to permit any of the foregoing parties to reproduce by any means
whatsoever or to copy excerpts and transcriptions as reasonably needed.

d. Thales agrees to maintain all books, records, accounts and reports required
under this Agreement for a period of not less than three years after the date of termination or
expiration of this Agreement, except in the event of litigation or settlement of claims arising from
the performance of this Agreement, in which case Thales agrees to maintain same until the City
and County of San Francisco, the FTA Administrator, the Comptroller General, or any of their
duly authorized representatives, have disposed of all such litigation, appeals, claims or
exceptions related thereto. 49 CFR 18.36(i){11).

8. CLEAN AIR REQUIREMENTS

a. Thales agrees to comply with all applicable standards, orders or regulations
issued pursuant to the Clean Air Act, as amended, 42 U.S.C. §§ 7401 et seq. Thales agrees to
report each violation to the City and County of San Francisco and understands and agrees that
the City and County of San Francisco will, in turn, report each violation as required to assure
notification to FTA and the appropriate EPA Regional Office.

b. Thales also agrees to include these requirements in each subcontract exceeding
$100,000 financed in whole or in part with Federal assistance provided by FTA.

9, CLEAN WATER REQUIREMENTS

a. Thales agrees to comply with all applicable standards, orders or regulations
issued pursuant to the Federal Water Pollution Control Act, as amended, 33 U.S.C. 1251 et seq.
Thales agrees to report each violation to the City and understands and agrees that the City will,
in turn, report each violation as required to assure notification to FTA and the appropriate EPA
Regional Office.

b. Thales also agrees to include these requirements in each subcontract exceeding
$100,000 financed in whole or in part with Federal assistance provided by FTA.

10. RECYCLED PRODUCTS

Thales agrees to comply with all the requirements of Section 6002 of the Resource
Conservation and Recovery Act (RCRA), as amended (42 U.S.C. 6962), including but not
limited to the regulatory provisions of 40 CFR Part 247, and Executive Order 12873, as they
apply to the procurement of the items designated in Subpart B of 40 CFR Part 247.

11. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT

a. Overtime requirements - No Thales or subcontractor contracting for any part of
the Agreement Work which may require or involve the employment of laborers or mechanics
shall require or permit any such laborer or mechanic in any workweek in which he or she is
employed on such work to work in excess of forty hours in such workweek unless such laborer
or mechanic receives compensation at a rate not less than one and one-half times the basic
rate of pay for all hours worked in excess of 40 hours in such workweek.

b. Violation; liability for unpaid wages; liquidated damages - In the event of any
violation of the clause set forth in paragraph a. of this Section Thales and any subcontractor
responsible therefore shall be liable for the unpaid wages. In addition, such Thales and
subcontractor shall be liable to the United States for liquidated damages. Such liquidated
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damages shall be computed with respect to each individual laborer or mechanic, including
watchmen and guards, employed in violation of the clause set forth in paragraph a. of this
section, in the sum of $10 for each Day on which such individual was required or permitted to
work in excess of the standard workweek of 40 hours without payment of the overtime wages
required by the clause set forth in paragraph a. of this section.

C: Withholding for unpaid wages and liquidated damages - The MTA shall upon its
own action or upon written request of an authorized representative of the Department of Labor
withhold or cause to be withheld, from any moneys payable on account of work performed by
Thales or subcontractor under any such contract or any other Federal contract with the same
prime Thales, or any other federally-assisted contract subject to the Agreement Work Hours and
Safety Standards Act, which is held by the same prime Thales, such sums as may be
determined to be necessary to satisfy any liabilities of such Thales or subcontractor for unpaid
wages and liquidated damages as provided in the clause set forth in paragraph b. of this
section.

d. Subcontracts - Thales or subcontractor shall insert in any subcontracts the
clauses set forth in paragraphs a. through d. of this section and also a clause requiring the
subcontractors to include these clauses in any lower tier subcontracts. The prime Thales shall
be responsible for compliance by any subcontractor or lower tier subcontractor with the clauses
set forth in paragraphs a. through d. of this section.

12. NO GOVERNMENT OBLIGATION TO THALES OR THIRD PARTIES

a. The City and Thales acknowledge and agree that, notwithstanding any
concurrence by the Federal Government in or approval of the solicitation or award of the
underlying contract, absent the express written consent by the Federal Government, the Federal
Government is not a party to this Agreement and shall not be subject to any obligations or
liabilities to the City, Thales, or any other party (whether or not a party to that contract)
pertaining to any matter resulting from the underlying contract.

b. Thales agrees to include the above clause in each subcontract financed in whole
or in part with Federal assistance provided by FTA. Itis further agreed that the clause shall not
be modified, except to identify the subcontractor who will be subject to its provisions.

13. PROGRAM FRAUD AND FALSE OR FRAUDULENT STATEMENTS
AND RELATED ACTS

a. Thales acknowledges that the provisions of the Program Fraud Civil Remedies
Act of 1986, as amended, 31 U.S.C. §§ 3801 et seq. and U.S. DOT regulations, “Program Fraud
Civil Remedies,” 49 C.F.R. Part 31, apply to its actions pertaining to this Project. Upon
execution of this Agreement, Thales certifies or affirms the truthfulness and accuracy of any
statement it has made, it makes, it may make, or causes to be made, pertaining to this
Agreement or the FTA-assisted project for which this Agreement work is being performed. In
addition to other penalties that may be applicable, Thales further acknowledges that if it makes,
or causes to be made, a false, fictitious, or fraudulent claim, statement, submission, or
certification, the Federal Government reserves the right to impose the penalties of the Program
Fraud Civil Remedies Act of 1986 on Thales to the extent the Federal Government deems

appropriate.

b. Thales also acknowledges that if it makes, or causes to be made, a false,
fictitious, or fraudulent claim, statement, submission, or certification to the Federal Government
under a contract connected with a project that is financed in whole or in part with Federal
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assistance originally awarded by FTA under the authority of 49 U.S.C. § 5307, the Government
reserves the right to impose the penalties of 18 U.S.C. § 1001 and 49 U.S.C. § 5307(n)(1) on
Thales, to the extent the Federal Government deems appropriate.

c. Thales agrees to include the above two clauses in each subcontract financed in
whole or in part with Federal assistance provided by FTA. itis further agreed that the clauses
shall not be modified, except to identify the subcontractor who will be subject to the provisions.

14. CIVIL RIGHTS REQUIREMENTS

a. Nondiscrimination - In accordance with Title Vi of the Civil Rights Act, as
amended, 42 U.S.C. § 2000d, section 303 of the Age Discrimination Act of 1975, as amended,
42 U.S.C. § 6102, section 202 of the Americans with Disabilities Act of 1990, 41 U.S.C. §
12132, and Federal transit law at 49 U.S.C. § 5332, Thales agrees that it will not discriminate
against any employee or applicant for employment because of race, color, creed, national
origin, sex, age, or disability. In addition, Thales agrees to comply with applicable Federal
implementing regulations and other implementing requirements FTA may issue.

b. Equal Employment Opportunity - The following equal employment opportunity
requirements apply to this Agreement:

(1) Race, Color, Creed, National Origin, Sex - In accordance with Title VII of
the Civil Rights Act, as amended, 42 U.S.C. § 2000e, and Federal transit laws at 49
U.S.C. § 5332, Thales agrees to comply with all applicable equal employment
opportunity requirements of U.S. Department of Labor (U.S. DOL) regulations, “Office of
Federal Agreement Compliance Programs, Equal Employment Opportunity, Department
of Labor,” 41 C.F.R. Parts 60 et seq., (which implement Executive Order No. 11246,
“Equal Employment Opportunity,” as amended by Executive Order No. 11375,
“Amending Executive Order 11246 Relating to Equal Employment Opportunity,” 42
U.S.C. § 2000e note), and with any applicable Federal statutes, executive orders,
regulations, and Federal policies that may in the future affect construction activities
undertaken in the course of the Project.

(2) During the performance of this Agreement Thales agrees as follows:

a. Thales agrees to take affirmative action to ensure that applicants
are employed, and that employees are treated during employment, without
regard to their race, color, creed, national origin, sex, or age. Such action shall
include, but not be limited to, the following: employment, upgrading, demotion or
transfer, recruitment or recruitment advertising, layoff or termination; rates of pay
or other forms of compensation; and selection for training, including
apprenticeship. Thales agrees to post in conspicuous places, available to
employees and applicants for employment, notices to be provided setting forth
the provisions of this nondiscrimination clause.

b. Thales will, in all solicitations or advertisements for employees
placed by or on behalf of Thales, state that all qualified applicants will receive
considerations for employment without regard to race, color, religion, sex, or
national origin.

o Thales will send to each labor union or representative of workers
with which he has a collective bargaining agreement or other contract or
understanding, a notice to be provided advising the said labor union or workers'
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representatives of Thales' commitments under this Section, and shall post copies
of the notice in conspicuous places available to employees and applicants for
employment.

d. Thales will furnish all information and reports required by
Executive Order 11246 of September 24, 1965, as amended, and by rules,
requlations, and orders of the Secretary of Labor, or pursuant thereto, and will
permit access to his books, records, and accounts by the administering agency
and the Secretary of Labor for purposes of investigation to ascertain compliance
with such rules, regulations, and orders.

e. In the event of Thales' noncompliance with the nondiscrimination
clauses of this Agreement or with any of the said rules, regulations, or orders,
this Agreement may be canceled, terminated, or suspended in whole or in part
and Thales may be declared ineligible for further Government contracts or
federally assisted construction contracts in accordance with procedures
authorized in Executive Order 11246 of September 24, 1965, as amended, and
such other sanctions may be imposed and remedies invoked as provided in
Executive Order 11246 of September 24, 1965, as amended, or by rule,
regulation, or order of the Secretary of Labor, or as otherwise provided by law.

f. Thales will include the provisions of subsections 1 and 2 in every
subcontract or purchase order unless exempted by rules, regulations, or orders
of the Secretary of Labor issued pursuant to section 204 of Executive Order
11246 of September 24, 1965, as amended, so that such provisions will be
binding upon each subcontractor or vendor. Thales will take such action with
respect to any subcontract or purchase order as the administering agency may
direct as a means of enforcing such provisions, including sanctions for
noncompliance: Provided, however, that in the event a Thales becomes involved
in, or is threatened with, litigation with a subcontractor or vendor as a result of
such direction by the administering agency, Thales may request the City and the
United States to enter into such litigation to protect the interests of the City and
the United States.

(3) Age - In accordance with section 4 of the Age Discrimination in
Employment Act of 1967, as amended, 29 U.S.C. § 623 and Federal transit law at 49
U.S.C. § 5332, Thales agrees to refrain from discrimination against present and
prospective employees for reason of age. In addition, Thales agrees to comply with any
implementing requirements FTA may issue.

(4)  Disabilities - in accordance with section 102 of the Americans with
Disabilities Act, as amended, 42 U.S.C. § 12112, Thales agrees that it will comply with
the requirements of U.S. Equal Employment Opportunity Commission, “Regulations to
Implement the Equal Employment Provisions of the Americans with Disabilities Act,” 29
C.F.R. Part 1630, pertaining to employment of persons with disabilities. In addition,
Thales agrees to comply with any implementing requirements FTA may issue.

G Equal Opportunity Clauses
(1) As used in these specifications:

a. "Covered area" means the geographical area described in the
solicitation from which this Agreement resulted;
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b. “Director" means Director, Office of Federal Agreement
Compliance Programs, United States Department of Labor, or any person to
whom the Director delegates authority;

¢, "Employer identification number" means the Federal Social
Security number used on the Employer's Quarterly Federal Tax Return, U.S.
Treasury Department Form 941.

d. "Minority" includes persons who are:

(2) Black (all persons having origins in any of the Black African racial groups
not of Hispanic origin);

(3) Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South
American or other Spanish Culture or origin, regardless of race);

(4)  Asian and Pacific Islander (all persons having origins in any of the original
peoples of the Far East, Southeast Asia, the Indian Subcontinent, or the Pacific Islands);
and

(5) American Indian or Alaskan Native (all persons having origins in any of
the original peoples of North America and maintaining identifiable tribal affiliations
through membership and participation or community identification).

d. Whenever Thales, or any Subcontractor at any tier, subcontracts a portion of the
work involving any construction trade, it shall physically include in each subcontract in excess of
$10,000 the provisions of these specifications and the Notice which contains the applicable
goals for minority and female participation and which is set forth in the solicitations from which
this Agreement resulted.

e. If Thales is participating (pursuant to 41 CFR 60-4.5) in a Hometown Plan
approved by the U.S. Department of Labor in the covered area either individually or through an
association, its affirmative action obligations on all work in the Plan area (including goals and
timetables) shall be in accordance with that Plan for those trades which have unions
participating in the Plan. Thales must be able to demonstrate their participation in and
compliance with the provisions of any such Hometown Plan. Each Thales or Subcontractor
participating in an approved Plan is individually required to comply with its obligations under the
EEO clause, and to make a good faith effort to achieve each goal under the Plan in each trade
in which it has employees. The overall good faith performance by other Thales or
Subcontractors toward a goal in an approved Plan does not excuse any covered Thales' or
Subcontractor's failure to take good faith efforts to achieve the Plan goals and timetables.

f. Thales shall implement the specific affirmative action standards provided in
paragraphs 7.a through p of these specifications. The goals set forth in the solicitation from
which this Agreement resulted are expressed as percentages of the total hours of employment
and training of minority and female utilization Thales should reasonably be able to achieve in
each construction trade in which it has employees in the covered area. Covered Construction
Contractors performing construction work in geographical areas where they do not have a
Federal or federally assisted construction contract shall apply the minority and female goals
established for the geographical area where the work is being performed. Goals are published
periodically in the Federal Register in notice form, and such notices may be obtained from any
Office of Federal Compliance Programs office or from Federal procurement contracting officers.
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Thales is expected to make substantially uniform progress in meeting its goals in each craft
during the period specified.

g. Neither the provisions of any collective bargaining agreement, nor the failure by a
unien with whom Thales has a collective bargaining agreement, to refer either minorities or
women, shall excuse Thales' obligations under these specifications, Executive Order 11246, as
amended, or the regulations promulgated pursuant thereto.

h. In order for the nonworking training hours of apprentices and trainees to be
counted in meeting the goals, such apprentices and trainees must be employed by Thales
during the training period, and Thales must have made a commitment to employ the apprentices
and trainees at the completion of their training, subject to the availability of employment
opportunities. Trainees must be trained pursuant to training programs approved by the U.S.
Depariment of Labor.

i Thales shall take specific affirmative actions to ensure equal employment
opportunity. The evaluation of Thales' compliance with these specifications shall be based
upon its effort to achieve maximum results from its actions. Thales shall document these efforts
fully, and shall implement affirmative action steps at least as extensive as the following:

(1) Ensure and maintain a working environment free of harassment,
intimidation, and coercion at all sites, and in all facilities at which Thales' employees are
assigned to work. Thales, where possible, will assign two or more women to each
construction project. Thales shall specifically ensure that all foremen, superintendents,
and other supervisory personnel assigned to the Work are aware of and carry out
Thales' obligation to maintain such a working environment, with specific attention to
minority or female individuals working at such sites or in such facilities.

(2) Establish and maintain a current list of minority and female recruitment
sources, provide written notification to minority and female recruitment sources and to
community organizations when Thales or its unions have employment opportunities
available, and maintain a record of the organizations' responses.

(3) Maintain a current file of the names, addresses and telephone numbers of
each minority and female off-the-street applicant and minority or female referral from a
union, a recruitment source or community organization and of what action was taken
with respect to each such individual. If such individual was sent to the union hiring hall
for referral and was not referred back to Thales by the union or, if referred, not employed
by Thales, this shall be documented in the file with the reason therefore, along with
whatever additional actions Thales may have taken.

(4) Provide immediate written notification to the Director when the union or
unions with which Thales has a collective bargaining agreement has not referred to
Thales a minority person or woman sent by Thales, or when Thales has other
information that the union referral process has impeded Thales' efforts to meet its
obligations.

(5) Develop on-the-job training opportunities and/or participate in training
programs for the area which expressly include minorities and women, including
upgrading programs and apprenticeship and trainee programs relevant to Thales'
employment needs, especially those programs funded or approved by the Department of
Labor. Thales shall provide notice of these programs to the sources compiled under 7.b
above.
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(6) Disseminate Thales' EEO policy by providing notice of the policy to
unions and training programs and requesting their cooperation in assisting Thales in
meeting its EEQ obligations; by including it in any policy manual and collective
bargaining agreement; by publicizing it in the company newspaper, annual report, etc.;
by specific review of the policy with all management personnel and with all minority and
female employees at least once a year; and by posting the company EEO policy on
bulletin boards accessible to all employees at each location where construction work is
performed.

(7) Review, at least annually, the company's EEQ policy and affirmative
action obligations under these specifications with all employees having any responsibility
for hiring, assignment, layoff, termination or other employment decisions, including
specific review of these items with onsite supervisory personnel such as
Superintendents, General Foremen, etc., prior to the initiation of construction work at
any the Site. A written record shall be made and maintained identifying the time and
place of these meetings, persons attending, subject matter discussed, and disposition of
the subject matter.

(8) Disseminate Thales' EEQ policy externally by including it in any
advertising in the news media, specifically including minority and female news media,
and providing written notification to and discussing Thales' EEQ policy with other Thales
and Subcontractors with whom Thales does or anticipates doing business.

(9) Direct its recruitment efforts, both oral and written, to minority, female and
community organizations, to schools with minority and female students and to minarity
and female recruitment and training organizations serving Thales' recruitment area and
employment needs. Not later than one month prior to the date for the acceptance of
applications for apprenticeship or other training by any recruitment source, Thales shall
send written notification to organizations such as the above, describing the openings,
screening procedures, and tests to be used in the selection process.

(10)  Encourage present minority and female employees to recruit other
minority persons and women and, where reasonable, provide after school, summer and
vacation employment to minority and female youth both on the Site and in other areas of
a Thales' work force.

(11) Validate all tests and other selection requirements where there is an
cbligation to do so under 41 CFR Part 60-3.

(12) Conduct, at least annually, an inventory and evaluation at least of all
minority and female personnel for promotional opportunities and encourage these
employees to seek or to prepare for, through appropriate training, etc., such
opportunities.

(13) Ensure that seniority practices, job classifications, work assignments and
other personnel practices, do not have a discriminatory effect by continually monitoring
all personnel and employment related activities to ensure that the EEO policy and
Thales' obligations under these specifications are being carried out.

(14) Ensure that all facilities and company activities are nonsegregated,
except that separate or single-user toilet and necessary changing facilities shall be
provided to assure privacy between the sexes.
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(15) Document and maintain a record of all solicitations of offers for
subcontracts from minority and female Construction Contractors and suppliers, including
circulation of solicitations to minority and female Thales associations and other business
associations.

(16) Conduct a review, at least annually, of all supervisors' adherence to and
performance under Thales' EEO policies and affirmative action obligations.

A Thales are encouraged to participate in voluntary associations which assist in
fulfilling one or more of their affirmative action obligations (Paragraphs i(1) through i(16). The
efforts of a Thales association, joint contractor -union, contractor-community, or other similar
group of which Thales is a member and participant, may be asserted as fulfilling any one or
more of its obligations under Paragraphs i(1) through i(16) of these Specifications provided that
Thales actively participates in the group, makes every effort to assure that the group has a
positive impact on the employment of minorities and women in the industry, ensures that the
concrete benefits of the program are reflected in Thales' minority and female workforce
participation, makes a good faith effort to meet its individual goals and timetables, and can
provide access to documentation which demonstrates the effectiveness of actions taken on
behalf of Thales. The obligation to comply, however, is Thales' and failure of such a group to
fulfill an obligation shall not be a defense for Thales' noncompliance.

k. A single goal for minorities and a separate single goal for women have been
established. Thales, however, is required to provide equal employment opportunity and to take
affirmative action for all minority groups, both male and female, and all women, both minority
and non-minority. Consequently, Thales may be in violation of the Executive Order if a particular
group is employed in a substantially disparate manner (for example, even though Thales has
achieved its goals for women generally, Thales may be in violation of the Executive Order if a
specific minority group of women is underutilized).

l. Thales shall not use the goals and timetables or affirmative action standards to
discriminate against any person because of race, color, religion, sex, or national origin.

m. Thales shall not enter into any Subcontract with any person or firm debarred from
Government contracts pursuant to Executive Order 11246.

n. Thales shall carry out such sanctions and penalties for violation of these
specifications and of the Equal Opportunity Clause, including suspension, termination and
cancellation of existing subcontracts as may be imposed or ordered pursuant to Executive
Order 11246, as amended, and its implementing regulations, by the Office of Federal
Compliance Programs. Any Thales who fails to carry out such sanctions and penalties shall be
in violation of these specifications and Executive Order 11246, as amended.

o. Thales, in fulfilling its obligations under these specifications, shall implement
specific affirmative action steps, at least as extensive as those standards prescribed in
paragraph 7 of these specifications, so as to achieve maximum results from its efforts to ensure
equal employment opportunity. If Thales fails to comply with the requirements of the Executive
Order, the implementing regulations, or these specifications, the Director shall proceed in
accordance with 41 CFR 60-4.8.

p. Thales shall designate a responsible official to monitor all employment related
activity to ensure that the company EEO policy is being carried out, to submit reports relating to
the provisions hereof as may be required by the Government and to keep records. Records
shall at least include for each employee the name, address, telephone numbers, construction
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trade, union affiliation if any, employee identification number when assigned, social security
number, race, sex, status (e.g., mechanic, apprentice trainee, helper, or laborer), dates of
changes in status, hours worked per week in the indicated trade, rate of pay, and locations at
which the work was performed. Records shall be maintained in an easily understandable and
retrievable form; however, to the degree that existing records satisfy this requirement, Thales
shall not be required to maintain separate records.

q. Nothing herein provided shall be construed as a limitation upon the application of
other laws which establish different standards of compliance or upon the application of
requirements for the hiring of local or other area residents (e.g., those under the Public Works
Employment Act of 1977 and the Community Development Block Grant Program).

15. DBE/SBE ASSURANCES.

Pursuant to 49 C.F.R. section 26.13, Thales is required to make the following assurance
in its agreement with SFMTA and to include this assurance in any agreements it makes with
subcontractors in the performance of this contract:

Thales or subcontractor shall not discriminate on the basis of race, color, national origin,
or sex in the performance of this contract. Thales shall carry out applicable
requirements of 49 C.F.R. Part 26 in the award and administration of DOT-assisted
contracts. Failure by Thales or subcontractor to carry out these requirements is a
material breach of this contract, which may result in the termination of this contract or
such other remedy as SFMTA deems appropriate.

16. DRUG AND ALCOHOL TESTING

To the extent Contractor, its subcontractors or their employees perform a safety-
sensitive function under the Agreement, Contractor agrees to comply with, and assure
compliance of its subcontractors, and their employees, with 49 U.S.C. § 5331, and FTA
gagulations, "Prevention of Alcohol Misuse and Prohibited Drug Use in Transit Operations," 49

FR Part 655.

17. SUBSTANCE ABUSE

Thales shall comply with U.S. DOT regulations, “Drug Free Workplace Requirements
(Grants)” 49 C.F.R. Part 29, Subpart F, and other applicable U.S. DOT and FTA regulations and
guidance pertaining to substance abuse (drugs and alcohol) that may be promulgated.

18. FALSE OR FRAUDULENT STATEMENTS AND CLAIMS
19. DEBARMENT AND SUSPENSION

See Certification Regarding Debarment, Suspension, and Other Responsibility Matters.
20. FLY AMERICA

Thales agrees to comply with 49 U.S.C. 40118 (the “Fly America” Act) in accordance
with the General Services Administration’s regulations at 41 CFR Part 301-10, which provide
that recipients and subrecipients of Federal funds and their Thales are required to use U.S. Flag
air carriers for U.S. Government-financed international air travel and transportation of their
personal effects or property, to the extent such service is available, unless travel by foreign air
carrier is a matter of necessity, as defined by the Fly America Act. Thales shall submit, if a
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foreign air carrier was used, an appropriate certification or memorandum adequately explaining
why service by a U.S. flag air carrier was not available or why it was necessary to use a foreign
air carrier and shall, in any event, provide a certificate of compliance with the Fly America
requirements. Thales agrees to include the requirements of this Section in all subcontracts that
may involve international air transportation.

21. INCORPORATION OF FEDERAL TRANSIT ADMINISTRATION (FTA) TERMS

The preceding provisions include, in part, certain Standard Terms and Conditions
required by DOT, whether or not expressly set forth in the preceding contract provisions. All
contractual provisions required by DOT, as set forth in FTA Circular 4220.1F, are hereby
incorporated by reference. Anything to the contrary herein notwithstanding, all FTA-mandated
terms shall be deemed to control in the event of a conflict with other provisions contained in this
Agreement. Thales shall not perform any act, fail to perform any act, or refuse to comply with
any (name of grantee) requests which would cause (name of grantee) to be in violation of the
FTA terms and conditions.

22. FEDERAL CHANGES

Thales shall at all times comply with all applicable FTA regulations, policies, procedures
and directives, including without limitation those listed directly or by reference in the Master
Agreement between the City and FTA, as they may be amended or promulgated from time to
time during the term of this Agreement. Thales' failure to so comply shall constitute a material
breach of this Agreement.

23. FEDERAL RULES OF ACQUISITION NOT APPLICABLE

The City has not adopted the Federal Rules of Acquisition (FRA). Except as specifically
stated in this Agreement: (1) this Agreement is not subject to the FRA, and, (2) for purposes of
interpreting or enforcing the Agreement, the City shall not be bound by the FRA or any court
decision interpreting the FRA.

24. TEXTING WHILE DRIVING; DISTRACTED DRIVING

Consistent with Executive Order 13513 “Federal Leadership on Reducing Text
Messaging While Driving”, Oct. 1, 2009 (available at http://edocket.access.gpo.gov/2009/E9-
24203.htm ) and DOT Order 3902.10 “Text Messaging While Driving”, Dec. 30, 2009, SFMTA
encourages Thales to promote policies and initiatives for employees and other personnel that
adopt and promote safety policies to decrease crashes by distracted drivers, including policies
to ban text messaging while driving, and to include this provision in each third party subcontract
involving the Work.

25. SEAT BELTUSE

In compliance with Executive Order 13043 “Increasing Seat Belt Use in the United
States”, April 16, 1997 23 U.S.C. Section 402 note, the SFMTA encourages Thales to adopt and
promote on-the-job seat belt use policies and programs for its employees and other personnel
that operate company owned, rented, or personally operated vehicles, and to include this
provision in each third party subcontract involving the Work.
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APPENDIX B

SCOPE OF WORK:

PROPRIETARY EQUIPMENT, SOFTWARE AND SERVICES TO BE PROVIDED BY THALES

BILL OF QUANTITIES FOR ATCS SUBSYSTEM COMPONENTS

Current Thales Part
Item/Location Number (Subject to Quantity
Change)
Central Control
Workstation (Simblé) | 300-3-01 909 o 2
Workstation rack mountable rails 500-3-00652 1
Workstation Mouse 300-3-01875 3
Workstation Keyboard 300-3-01725 3
gng\tiast:)?'?SD:\sAs;gr:r-;li al;1301 (firp:l: others) 300_?-01771 S
PBA - ADAPTER PRO/1000 GT 1-PT DSKTP CAT5 | 401-3-00334 3
PBA-GRAPHIC PCIE 124MB DUAL HEAD LP 401-3-00548 3
ADAPTER-DISPLAY PORT TO DVI-D 20CM 300-3-01871 3
DCS Rack 500-3-0474 i
Data CTF - Central 3CU10065EHAA 1%
Data CTF - Equipment Room 3CU10065DZAA 2
CTF Mounting Hardware 3CU10031AHAA 4*
Feed In Devices (FID) - 2 channel 3CU10078CWAA 3*
Entry FID (EFID) 3CU10078BGAA 1*
Remote Loop Boxes 3CU10014AFAA 16*
OpticaliModem V1 29dB 3CU20217ADAA 13*
Optical Modem V2 29dB 3CU20217ABAA 13*

Central Subway ATCS — Proprietary Equipment B-1
Procurement




VCC:

300-3-01264

CAT 5 Patch panel
MM Patch Panel 500-3-00477 3
SM Patch Panel 500-3-00475 3
Storage tray 500-3-00652 3
VCC Rack 3CU10360ABAA 2*
VCC 1/0 Rack 3CU70702ACAA 2
VCC DT-13 LOOP/ 3 STC 3CU70703ABAA 2"
VCC CO Terminal PC 300-3-01690 3*
CL/RS232 Converter 300-3-00402 4*
RACK ASSEMBLY - INTERFACE 3CU10023EHAA 1*
RACK ASSEMBLY - VCC DCS INTERFACE 3CU70705AAAA 1*
| STC and PDIU: i35 g
3rd Gen Snooper Rack 3CU10187BJAAHAZZA | 1*
PSU Rack 3CU10028WFAA ™
Relay Rack 3CU 10028 WFAA 1*
FEC based STC Relay Rack 1*
ACE Power Rack 1*
CTF Mounting Hardware 3CU10031AHAA 3*
STCID Plug 300-2-00172-xxx 2*
STC Interconnect Cable 3CU30500AAAA 1*
Axle Counter Equipment RN i
Rail Contact 30K 8,0m cable (subst) 3JA84527AAAA 22*
Pedestal, variable 400mm 7THAO02204BAAA 22*
Electronic Unit Zp30K, 120V 7HA02212AABA 22*
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10. Graphical User Interface and Line Overview (GUI)

11. Platform Data Distribution (PDD)

12.Track-Vehicle Simulator (TVS)

13.Snooper

14.VCC Software

15.SMC Pre-processors

16.TAS Platform

17.SMC Software

Central Subway ATCS ~ Proprietary Equipment B-3
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Subrack ACE 3-32 without filter (2v3) 3CR0O1897AAAA i
Processor EPCM, 128 MB CF 3JA80325AABA 3*
DC/DC Converter ACE 60V 3CR31041AAAA 5*
Serial I/0 for ACE 3 x 3CR01858PFAC 22*
Covering Plate (Blank Board) 3CR014390014 4*
Power Data Coupline Unit (PDCU) 3CR01892BAAB 22*
DC/DC Converter 48V-60V/100V (for DP) -9754343224 8*
Test Unit incl. Dummy Wheel -1998228201 1*
WAYSIDE Special Tools and Test :
FID Extender Card 5822201380 1*
SNOOPER TBD 1*
Sniffer (w/s + software) TBD 1*
SOFTWARE

1. Intersig (STC)

2. ACE Database

3. LCP Database

4. LCP Application

5. ACE

6. SPR (CPU-A)

7. PST (CPU-B)

8. VOBC Software

9. Schedule Regulation Subsystem (SRS)




HARDWARE

ATCS Workstations

Axle Counters/EAK

Axle Counter Evaluators (ACE)

ATCS Cable Termination Frame (CTF)

ATCS Rack to Rack Cables in Train Control Room

ATCS Card Files and Extenders

ATCS Chassis Cabinets

Entry Feed-In Device (EFID)

ORIN|ID AWM=

. Feed-In Device (FID)

10.ATCS Firmware (ROM, PROM, EPROM) for Furnished equipment

11.Local System Management Center (LSMC)

12.ATCS Operations Simulators

13.ATCS Power Supplies - Rack mounted for furnished equipment

14.ATCS Processors/Vital Processors/Relays

15.ATCS Remote Loop Box (RLB)

16.ATCS Loop Termination Box

17.ATCS Racks

18. Station Controller Subsystem

19.ATCS Communication Controller

20. System Management Center Hardware Upgrades

21.VCC Subsystem

22.VCC Snooper

23.VCC/CCOT

24.ATCS Vital Relays

25.Switch Control Electronics
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APPENDIX C

PRICING AND MILESTONE PAYMENT SCHEDULE

Milestone | pescription Components Value | Sub-Value
1 Mobilization $495,774.32
NTP $495,774.32
2 Initial $778,482.05
Submittals Preliminary Project Schedule Review with
Tutor $129,747.01
Configuration Management Plan Training $129,747.01
Program Plan $518,988.04
778,482.0
3 Preliminary $2,075,952.14
Design System Assurance Plan Documentation on $643,942.97
how to calculate MTBHE Product Data for all $129,747.01
equipment and software Description of Theory $247,411.00
of Operation Preliminary Design $129,747.01
Review Package $925,104.16
$2,075,952.14
4 Intermediate $3,113,928.22
Design AZLM Test results Interface Control Document $896,983.22
Safety Related Design Assumptions $643,942.97
Description of Safety $129,747.01
Assurance Concepts and Program Description $247,411.00
of overall ATCS System Standards used to $129,747.01
design Vital ATCS Software Preliminary $129,747.01
Hazard Analysis Intermediate $518,988.04
Design Review Package $417,361.97
5 Final Design $2,594,940.18
Recommended Spare Parts List Testing and $129,747.01
Startup Program Plan Standards used to $247,411.00
design Class 1 Hardware Fault Tree Analysis $129,747.01
ATCS Reliability Analysis Maintainability $518,988.04
Analysis Schematic Drawing of ATCS Room $247,761.81
Equipment Room Layout Drawings Final $247,761.81
Design Review Package $518,988.04
$403,795.76
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6 Factory $2,366,270.67
Acceptance | Release BOM for Procurements Test Lab $389,173.39
Tests Available Complete Flow Diagrams, $235,629.52
Complete Functional Block Diagrams $494,274.32
FMECA of Class 1 Hardware $494,274.32
FAT Test Results $752,919.12
‘.‘” » ,7.;

7 Hardware $2,912,783.08
Procurement | Rack Layout Drawings Equipment $235,629.52
Arrangement Drawings Power Distribution $394,271.74
Drawings and power Calculations Wire $394,274.32
Routing Diagrams Equipment Plans and $389,173.39
Installation Drawings Circuit Plans for all I/O $494,274.32
functions Schematics of new Hardware $235,629.52
Components Shop Drawings for all Equipment $298,271.23
Foundation, Grounding Arrangements $235,629.52
$235,629.52
$2,912,783.08

8 Deliver $3,425,424.00

Hardware Deliver Hardware

,424.00

9 Installation, $2,580,867.84
Software Installation Procedures Preventative $448,444.11
Testing Maintenance Plan Guideway Correspondence $212,066.57
Testing PICO Test results Operating and $270,072.62
Maintenance Manuals ATCS Reliability $448,444.11
Demonstration Test Plan ATCS Maintainability $212,066.57
Demonstration Test Plan Book of Plans for $132,066.57
each Train Control Room $157,195.20
Book of Plans for each Central Control $350,256.05
Equipment Room $350,256.05
$2,580,867.84

10 Start up and $2,220,059.05
Testing as-built drawings for train control rooms $681,203.55
as-built $681,203.55
drawings for central control equipment room $857,651.96
SAT test reports $2,220,059.05

11 Substantial $1,235,685.80
Completion | System integration Tests Completed $494,274.32
System Integration test reports - Draft $494,274.32
SFMTA training completed $247,137.16
$1,235,685.80
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12 Final $988,548.64
Acceptance | Final system integration test reports $494,274.32
Successful completion of reliability $494,274.32
demonstration test plan
Totals $24,788,716.00 | $24,788,716.00
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APPENDIX D

SAMPLE INVOICE
THALES [ Invoice 90885344 |
Tt Trmoagortf Encsal o ooy kst Invaica Date: 20 AUG 2012
PITTSBURGH PA 15237 Payment Due Date: 19 SEP 2012
USA Page: 10f 1
Bill To 1000013995 ~ Ship To 1000013995

CITY AND COUNTY OF SAN FRANCISCO

CITY AND COUNTY OF SAN FRANCISCO

MUNICIPAL RAILWAY MUNICIPAL RAILWAY
1 SOUTH VAN NESS 1 SOUTH VAN NESS
3RD FLOOR 3RD FLOOR
SAN FRANCISCO CA 94103-1267 SAN FRANCISCO CA 84103-1287
USA USA
Altentiort  Accounts Payable Altention: Receiving

Payment Terms: Due 30 days from invoice date
Print Date: 20 AUG 2012
Purchaso Order: DPPT10000024A
Sales Ordor: 366203
Order Date: 19JUL 2011

Sold To: 1000013995
IncoTerms: FOB
Complete Dolivery: YES

[ N fomNumber  Rev Shipped BackomerUM  ListPrice Discount  NePrcs  ExtPrico
1 SERVICE-ENGINEERING NA NA EA 436,438.00 436,438.00
Remarks: Service Engineering
Maintenance Agreement Extension
(July 1,2012- June 30, 2013)
Curroncy:  USD Line Total 436,436.00
Tax Date: 20 AUG 2012
Total 436,436.00
Wire Transter: Bank: JP Morgan Chase Bank Naw Yok, NY
ABA#021000021 ACCTH 400-336835 SWIFT# CHASUSI3 ACCT NAME: Thales Finance Corporation
Check ramilio: Thales Transport & Securdy, Inc.
5700 Corporete Deve, Sulls 750, Fitsburgh, PA 15237
‘The Tenms and Conditions of the Contract between the parties shali spply unless agresd and dod hereto.
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APPENDIX E
HRC PROGRESS PAYMENT FORM
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APPENDIX F
MUTUAL NONDISCLOSURE AGREEMENT (IN RE CONFIDENTIAL INFORMATION)
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APPENDIX G
SOFTWARE ESCROW AGREEMENT
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APPENDIX H
ATCS SPECIFICATIONS
ATCS CONSTRUCTION AND FUNCTION SPECIFICATIONS

The Proprietary Equipment Thales supplies to the Central Subway Project under

this Equipment Contract shall comply with the following Specifications:

a.
b.

c.

ATCS General Requirements (Construction Coniract Specifications Section 34 42 23)
ATCS Functional Requirements (Construction Contract Specifications Section 34 42 25)
ATCS Safety (Construction Contract Specifications Section 34 42 27)

ATCS System Assurance (Construction Contract Specifications Section 34 42 31)
ATCS Room Equipment (Construction Contract Specifications Section 34 42 35)

ATCS Wayside Equipment (Construction Contract Specifications Section 34 42 37)
ATCS Central Equipment {Construction Contract Specifications Section 34 42 39)
ATCS Testing (Construction Contract Specifications Section 34 42 41)
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ATTACHMENT 2: Thales
L etter dated 01/31/19



THALES

Thales Transport & Security, Inc.
5500 Corporate Drive

Suite 500

Pittsburgh, PA 15237

Tel: 412-366-8814

Fax: 412-366-8817
www.thalesgroup.com/usa

January 31, 2019

Edward D. Reiskin

Director of Transportation

SFMTA

1 South Van Ness Avenue, 7th floor
San Francisco, CA 94102

RE: Reassignment of Contracts 1266-1 and 1266-2
Dear Mr. Reiskin:

This letter confirms that Thales Transport & Security, Inc. (Thales) will not object to the proposed early
reassignment from Tutor Perini Corporation (TPC) to the SFMTA of Contracts 1266-1 and 1266-2 (ATCS
Contracts) for an Advanced Train Control System (ATCS) for the SFMTA'’s Central Subway Project. SFMTA
has represented that it anticipates that the SFMTA Board of Directors will approve the modification of Contract
1300 between the SFMTA and Tutor Perini and the reassignment of the ATCS Contracts at its meeting on
February 19, 2019. The reassignment will be effected by modification to Contract 1300 to construct the
stations, trackway and control systems.

Under the ATCS Contracts, Thales will provide the proprietary equipment, software, design and testing services
necessary to implement the ATCS for the SFMTA’s Central Subway Project. Following the SFMTA Board’s
approval of the modification of Contract 1300 and the reassignment of the ATCS Contracts, the ATCS
Contracts will be modified to address: (1) work schedule and sequencing, acceleration, milestones, and
coordination of Thales’ work with Tutor installation and testing of ATCS equipment; (2) value of remaining work,
payment and payment milestones; (3) Thales’ access to the Central Subway tunnels and stations; and, (4)
hourly rates to compensate Thales if staff are idled because scheduled site access is denied on short notice and
Thales is unable to mitigate the impact. Thales affirms that it will not seek to modify provisions of the ATCS
Contracts that address allocation of risk, indemnity, and liability. But Thales may seek contract modifications to
address the issues outlined above and to address items of additional work, changed work, and changes to
specifications and designs, changes to equipment and other necessary contract modifications that are usually
addressed by change order in the ordinary course of a project.

Thank you for your patience. If there are any questions, please do not hesitate to contact me.

Kind regards,

Duncan Lewis
CEO
Thales Transport & Security, Inc.
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SAN FRANCISCO
MUNICIPAL TRANSPORTATION AGENCY
BOARD OF DIRECTORS

RESOLUTION NO. 190219-023

WHEREAS, Design and construction of the 1.75-mile Central Subway (Central Subway
Project) is Phase 2 of the Third Street Light Rail Transit Project; and,

WHEREAS, On May 21, 2013, the SFMTA Board of Directors awarded Contract No.
1300 (Contract 1300) to Tutor Perini Corporation (TPC) to construct one street-level and three
subway stations, trackways, and systems for the Central Subway Project, in an amount not to
exceed $839,676,400, and for a term of 1700 days to substantial completion; and,

WHEREAS, Operation of trains in the Central Subway will require an Advanced Train
Control System (ATCS) that is interoperable with the ATCS currently in the Muni Metro; and,

WHEREAS, The ATCS for the Muni Metro is a proprietary system that is available only
from Thales Transport & Security, Inc. (Thales); and,

WHEREAS, On December 3, 2013, the SFMTA Board of Directors awarded Contract
1266-1 to Thales for procurement and provision of proprietary equipment for an ATCS, for a
total amount not-to-exceed $3,425,424 and a term not-to-exceed 1000 calendar days; and,

WHEREAS, On December 3, 2013, the SFMTA Board of Directors adopted Resolution
No. 13-260 awarding Contract 1266-2 to Thales for proprietary software and systems integration,
systems testing, and system safety certification support, system warranty, and related professional
services necessary to implement the Central Subway ATCS, for a total amount not-to-exceed
$21,363,292 and a term not-to-exceed 1700 calendar days; and,

WHEREAS, Under Special Provision No. 36 of Contract 1300, Contracts 1266-1 and
1266-2 (ATCS Contracts) were assigned from the SFMTA to TPC, thereby making the ATCS
Contracts subcontracts to Contract 1300 and Thales a subcontractor to TPC; and,

WHEREAS, To achieve Substantial Completion, both TPC and Thales are to cooperate
their efforts to build a fully integrated ATCS; and,

WHEREAS, The SFMTA issued Modification No. 73 unilaterally to establish separate
emergency stop pushbuttons for trains operating in the Central Subway tunnels, which increased
Contract 1300 amount by $96,516; and,

WHEREAS, Contract Modification Nos. 1 through 92 addressed unexpected site
conditions and changes in the Project design, and increased the amount of Contract 1300 by
$15,218,064.28, and extended Contract 1300 duration by 140 days; and,

WHEREAS, Disputes regarding schedule, design, and coordination responsibilities have
impeded an effective subcontract relationship between TPC and Thales, which has delayed
completion of ATCS designs and threatens to delay Substantial Completion of the Project and
Revenue Service; and,

WHEREAS, The SFMTA issues Unilateral Contract Modification No. 93, exercising the
Agency’s authority under San Francisco Administrative Code Section 6.22(1) and Contract 1300,
General Provisions Sections 6 (Unilateral Contract Modification) and 14.03 (Termination for
Convenience), to partially terminate Contract 1300 for the Agency’s convenience, and amending



Contract 1300 to delete certain ATCS design, equipment procurement, system configuration, and
startup and testing, and effecting an early re-assignment of the ATCS Contracts from TPC back
to the SFMTA,; and,

WHEREAS, The SFMTA Board of Directors finds that such partial termination of
Contract 1300 is intended to mitigate and avoid further delay to the Project, and therefore is in
the best interests of the City; and,

WHEREAS, Following reassignment of the ATCS Contracts back to the SFMTA, Thales
will under those reassigned contracts perform the ATCS design, proprietary equipment
procurement, system configuration, and testing work that is hereby deleted from Contract 1300,
and the SFMTA will be responsible for providing that equipment and work to the Project; and,

WHEREAS, Modification No. 93 deletes Payment Item AL-14 from Contract 1300,
which reduces the contract amount by $17,945,922, and reduces the amount of Modification No.
73 by $90,787, for a total reduction in the contract amount of $18,036,709; and,

WHEREAS, SFMTA’s Contract Compliance Office has determined that TPC is in
compliance with the Small Business Enterprise requirements of Contract 1300: and,

WHEREAS, The Central Subway Final Supplemental Environmental Impact
Statement/Supplemental Environmental Impact Report (Central Subway SEIS/SEIR) evaluated
the environmental impacts of the Central Subway Project, including construction of the subway
stations; on August 7, 2008, the San Francisco Planning Commission certified the Final SEIR
(Case No. 1996.281E); on August 19, 2008, the SFMTA Board of Directors approved
Resolution 08-150 adopting Central Subway Project Alternative 3B as the Locally Preferred
Alternative, the CEQA Findings, Statement of Overriding Considerations, and the Mitigation
Monitoring and Reporting Plan; and,

WHEREAS, The modification to Contract 1300 described herein comes within the
scope of the Central Subway SEIS/SEIR; and,

WHEREAS, The Central Subway SEIS/SEIR is on file with the SFMTA Board of
Directors and may be found in the records of the Planning Department at 1650 Mission Street in
San Francisco, and is incorporated herein by reference; therefore, be it

RESOLVED, That the SFMTA Board has reviewed and considered the Central Subway
SEIS/SEIR and record as a whole, and finds that the Central Subway SEIS/SEIR is adequate for
the Board’s use as the decision-making body for the actions taken herein relative to construction
of the Project, and incorporates the CEQA findings by this reference as though set forth in this
Resolution; and be it

FURTHER RESOLVED, The SFMTA Board of Directors authorizes the Director of
Transportation to approve Modification No. 93 to Contract No. 1300, Third Street Light Rail
Program Phase 2 - Central Subway Stations, Surface, Track and Systems (Contract 1300) with
Tutor Perini Corporation (TPC), to exercise the SFMTA’s right to partially terminate Contract
1300 to: (1) delete certain elements of the Advanced Train Control System (ATCS) work from
Contract 1300; (2) effect an early reassignment of Contracts 1266-1 and 1266-2 with Thales
Transport and Security from TPC back to the SFMTA for ATCS design, equipment
procurement, and operations start-up and testing; (3) amend the definition of Substantial
Completion for Contract 1300 to relieve TPC of responsibility for ATCS operations start-up and
testing; and, (4) reduce the amount of Contract 1300 by $18,036,709, for a modified Contract
Amount of $839,708,081.28; and be it



FURTHER RESOLVED, That the SFMTA Board of Directors authorizes the Director
or Transportation, in consultation with the City Attorney, to take such action as the Director
deems necessary to effect the intent and purposes of this Resolution.

| certify that the foregoing resolution was adopted by the San Francisco Municipal
Transportation Agency Board of Directors at its meeting of February 19, 2019.

J oo _
yoard of Directors

San Francisco Municipal Transportation Agency
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central@subway

Connecting people. Connecting communities.

SFMTA Contract No. 1266-2, ATCS Implementation Consultant: Thales Transport & Security, Inc.
5500 Corporate Drive, Suite 500

CONTRACT MODIFICATION No. 01

Pittsburgh, PA 15237

Contract Modification No. 01 — Early Re-Assignment of ATCS Implementation Work

1.

2,

a.

3.

a.

Summary and Purpose. The Parties execute this Contract Modification No. 1 to amend Contract
No. 1266-2 to: (a) affirm the early reassignment of this Contract from Tutor Perini Corporation
(TPC) to the SFMTA,; (b) to establish a contract value for remaining re-assigned ATCS
Implementation Work; and. (¢) to memorialize agreement of the parties that potential cost and time
issues pre-dating and unrelated to the early reassignment will be dealt with in a separate, future
contract modification(s).

Background.

Contract 1266-2 ("ATCS Implementation Contract”) between the SFMTA and Thales establishes
the rights and obligations of the parties for the design, implementation, installation oversight, and
testing of the ATCS for the Central Subway ("ATCS Implementation Work").

The SFMTA awarded Contract 1300 to TPC in May 2013 to construct the Central Subway
stations, trackway and systems. Contract 1266-2 provided that the SFMTA would assign
Contract 1266-2 to TPC for Thales to perform ATCS Implementation Work as a subcontractor to
TPC. On April 8, 2014, the SFMTA assigned Contract No. 1266-2 to TPC for Thales to
commence performance of its ATCS Implementation Work as a subcontractor to TPC. Contract
1300 and Contract 1266-2 further provided that TPC would re-assign Contract 1266-2 back to the
SFMTA at Final Acceptance of Contract 1300 or upon commencement of Revenue Service, and
thereafter Thales would fulfill its warranty obligations directly for the SFMTA.

Disagreements arose between TPC and Thales regarding ATCS design, schedule and
coordination. To mitigate any potential impact or defay to the Project caused by the
disagreements, the SFMTA notified TPC that it would exercise its right under Contract 1300 to
implement a partial termination for convenience of Thales’ ATCS design, system testing and
equipment procurement, so that Thales would no longer be a subcontractor to TPC, but would
perform ATCS work directly for the SFMTA. Construction-related ATCS Work to be performed by
TPC was not terminated and remains under Contract No. 1300. This action effected an early
reassignment of Contract 1266-2 from TPC back to the SFMTA. In a letter dated January 31,
2019, Thales confirmed it had no objection to that early reassignment of Contract 1266-2.

On February 28, 2019, the SFMTA certified Contract Modification No. 093 to Contract No. 1300
effectuating the termination for convenience of ATCS Implementation Work under Contract No.
1266-2. This Contract Modification memorializes and confirms that reassignment of Contract
1266-2, which will allow the SFMTA to create an administrative account for payment to Thales for
the services it has performed and will perform under the reassigned Contract 1266-2.

Contract 1266-2 is amended as set out below.
Reassignment of Contract. Section 6.12 is deleted and replaced in its entirety as follows:

6.12 Reassignment of Contract to City: By Contract Modification 93 to the Construction
Contract (Contract 1300, Construction of Central Subway Stations, Trackway and System) with
Tutor Perini Corporation, dated February 28, 2019, the SFMTA partially terminated ATCS Work
under Contract 1300, and directed that Contract 1266-2 be reassigned to the SFMTA, and that
the Work Thales shall perform under Contract 1266-2 be provided directly to the SFMTA. Thales

SFMTA | Municipal Transportation Agency m 530 Bush Street, Suite 400

San Francisco, CA 94108



Contract No. 1266-2
central@subway Contract Modification No. 01

In Witness Whereof, the parties have executed this Madification in San Francisco, California as of this

day 2= of et Nee™ 2019,

THALES TRANSIT & S . CITY AN U OF SAN FRANCISCO
By: By: e
Duncan Léwis ¥ Torf) Maguire
CEQ Interim Director of Transportation
Thales Transport & Security, Inc. San Francisco Municipal Transportation Agency
APPROVED AS TO FORM:

> /Q&/«%%/

Robert K. Stone '’
Deputy City Attorney
n:\ptc\as2019\1000387101396081.docx

| ici i OO0 5308usn street, suite 400
S FMTA } Municipal Transportation Agency San Frandisco, CA 84108
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CN 1266-1 Payments by TPC to Thales As of 08/26/19
CN 1266-2
Percent
SUBTOTALS |SOV by elements Complete |Pald to Date Remaining Amount
1|NTP 495,774 495,774 100%)| 495,774 0
2|Initial Submittals 778,482 778,482 100%)| 778,482 0
3|Preliminary Design 2,075,952 2,075,952 100%| 2,075,852, 0
4 Design 3,113,928 2,531,771 582,157
4.1]AZLM Test results 896,983 85% 762,436
4.2Interface Control Dy 643,943 85% 547,352|
4 y Related Design A i 129,747 68% 88,228]
4.4|Description of Safety A Concepts and Program 247,411 85% 210,299}
4.5|Description of overall ATCS System 129,747 68% 88,228(
4.6]|Standards used to design Vital ATCS Software 129,747 85% 110.285[
4.7lP y Hazard Analysi 518,988] 85% 441,140]
4 diate Design Review Package 417,362 68% 283,806
3,113.928
5|Final Design 2,594,940 703,708 1,891,232
5.1|R ded Spare Parts List 129,747 68% 88,228
5.2 Testing and Startup Program Plan 247,411 68% 168,239
5.3|Standards used to design Class 1 Hardware 129,747 85% 110,285/
5.4[Fault Tree Analysis 518,988 0% 0
5.5[ATCS Reliabllity Analysis 247,762 68% 168,478
5.6|Maintainability Analysi 247,762 68% 168,478
5.7|Sch ic Drawing of ATCS Room Equi 518,988 0% 0
5.8|Room Layout Di 403,796 0%, 0
5.9|Final Design Review Package 150,740 0%! 0
2,594,940
8|FAT C 2,366,271 0 2,366,271
6.1|Release BOM for Procurements 389,173 0% 0
6.2|Test Lab Available 235,630 0% 0
6.3|Complete Flow Diag Functional Block Diag: 494,274 0%| 0
6.4|FMECA of Class 1 Hardware 494,274 0% 0
6.5|FAT Test Results 752,919 0% [
2,366,271
7|Hardware Procurement 2,912,783 468,391 2,444,392
7.1|Rack Layout Drawings 235,630 0%) 0
7.2|Equip Arrang D g 394,272 0% 0
7.3|Power Di D gs and power C. 394,274 68% 268,107
7.4|Wire Routing Diag 389,173 0% 0
7.5}E Plans and Drawing: 494,274 0% 0
7.6|Circuit Plans for all 1/O functions 235,630 0% 0
7.7|Sch ics of new Hardware Components 298,271 0% 0
7.8|Shop D for all Equi 235,630 0% 0
7.9|Foundation, Grounding Arrang 235,630 85% 200,285
2,912,783
8|Deliver Hardware 3425424 0 3,425,424
8.1|Deliver Hardware 3,425,424 0% 0
ft 2,580,868 0
9.1 Proced! 448,444 0% 0 2,580,868
9.2|P Mail Plan 212,067 0% 0
9.3|Guideway Ci d Testing 270,073 0% 0
9.4|PICO Test results 448,444 0% 0
9.5|Operating and Mall M [ 212,067 0% 0|
9.6]JATCS Reliability D Test Plan 132,067 0%| 0
9.7JATCS N ility D Test Plan 157,195 0%) 0
9.8]Book of Plans for each Train Control Room 350,256 0% 0
9.9|Book of Plans for each Central Contro! Room 350,256 0% 0
2,580,868
10]Start up & Testing 2,220,059 0 2,220,059
10.1}as built vings for train control rooms 681,204 0% 0
10.2}as bullt drawings for central control equip room 681,204 0%| 0
10.3|SAT test reports 867,652 0%) 0)
2,220,059
11 C: 1,235,686 0 1,235,686
11.1]Sy g Tests C d 494,274 0% 0
11.2|Sy Integ test reports  Draft 494,274 0% 0
11.3|SFMTA training completed 247,137 0% 0
1,235,886
12}Final A 988,549 0 988,549
12.1|Final system test reports 494,274 0% 0|
12.2|S i of reliability jon test plan 494,274 0% 0
988,549
Total 24,788,716 24,788,718 nfa 7,054,079 17,734,637
Contract 1266-1 -3,425,424
1266-1 3,425,424 CMOD 073 90,787
1266-2 21,363,292 New Contract 1266-2Amount 14,400,000

Attachment A(2) to CMOD Analysis



Agreement between the City and County of San Francisco
and
Thales Transport & Security, Inc.
for Design Review, Software, Implementation and Testing Services
for an Advanced Train Control System,
San Francisco Municipal Transportation Agency
Central Subway Project

(Third Street Light Rail Project, Phase 2)

Contract No. 1266-2
Second Amendment

February 19, 2021
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Agreement between the City and County of San Francisco
and
Thales Transport & Security, Inc.
for Design Review, Software, Implementation and Testing Services
for an Advanced Train Control System,
San Francisco Municipal Transportation Agency
Central Subway Project
(Third Street Light Rail Project, Phase 2)

Contract No. 1266-2

Second Amendment
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Now, therefore, in consideration of the facts represented above, the
premises and the mutual undertakings of the Parties herein contained, the Parties
agree as follows:

2. DEFINITIONS.
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7. INDEMNITY.
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14. GENERAL PROVISIONS.

14.1.  Certification of Funds; Budget and Fiscal Provisions; Termination in
the Event of Non-Appropriation.
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Any notice of default must be sent by registered mail.

14.14. Delivery, Title and Risk of Loss in Shipping and Storage.
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14.18. Nondiscrimination; Penalties.
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14.25. Requiring Minimum Compensation for Covered Employees.
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cl M Cirh ald (O C0d Coadihl Crl 0o Crth O HCath Carl Clec 1 al i
OrdTalcl IHCUL L al [ Trth [ Hall Cralclell OdC [Mifralm CLd Chalilr 1201,
Meldm th e Cd o Crid 0d, ald [0 O] COmc e A atthi rat f datl o
alldid w0 Ch O Cr Do OO e 120 0 CEChallr 120 arld
Melriiralld CrfiTrTelald Hadlla farl T ThiT e Crraim Chlractal i th
(I LM th h D0 Ch O OO th D HC OO Matam@tim D thi Do ald

OO IO L Calimamid () C1EEEd Mt Cfelmlald Crrd e d 0 thir
1 00 Oai Chrac Challhal ) thi O Calmdatmtd (M Ceh [Ir 01 Challlr
120010

a. Cr fach CUCrid D0 LML Chalmd Chatirirdi thidal el Cr@l]
hialth D th 0 Orem 1203 (T HCHD D T hallld
chi I i thiThialth fal (o, (Tch hiath ffatl thalir fr
(OO O Claldard L Trth T thi Cal) Cral el HEalh
CUO 0 Mmoo

b. Amrhardim thidal i Mbhali Ma CHalli e Habdomd
T OCeM20 B h THC O, [rhallhal Tl ) D (1
clmirh fartlatarrri]

C. ChallTTallr] [MclD O Oih thOHCOD Chalic I Ma Dallr@l]
Crlach Chmalr 00 D CH Chalr o Chall I ch a [riach
halllcclrrid] M) CTh30 dallalllr rlc ] C I e (el
(a Criach (O O i Crlrac I LAl thiHC O,
Challl @i (melrl)[Tch Crfach [r, [ Tch (rlach cal 1]
rlal[alllclrid CThil (Teh Crid (17830 dal 1] Challl @l i
clI O el L (M elrl) LA [Teh Crid, Cr (A rCallllr @l
A T ) L O] CTeh er T et LI, CiIl Chalhal ol (hid
riTh O Cor O RO O CA T O rth 1200 00 acd 1200 (0 (i
Cach Ch O e cd i Cha i) CErelTal i md md calm Cr (1]
cll Cmalm Oith alt I thlCr rTh( Cr el LT altamatim ) CrIll

d. O nrCe I ract CCTrCd [ O Dhallio Cha b i) (i
el rac!Tr el LI Hh thi et et 0 CEm Crth THC O ald
Challclall el raciTal [ mall T atmamihi fal Hatll
(T COETrth [0 Th OCe M 1 2000 Dhalll Cha e CI
O e L0 o) O mo COOrac 0d O [MiTra (o Ch OO0 MO0 O [
‘Tcha el raclald Challel il ] e O I Crradi
CliTract dl] Miralml ] thallThatlCmd i CfelHiracr [
DMt trdir thitHCOH ald hat i Crerd thio e e ) COm
ThOTHCOD [ Ot el I ractr thrilh thil D el irac!l Hach [halfll !
Cha T eCC T e (0 e Cirac il Tel ) Cal et Hith thir)
ChalITr(1a D el raclllr (@l [ el L thi)CHm Hatl Crrt i il
riC CdO O rth (@ th OCe alalli Thalll falld i
el rac I [@mrl] el Ciy Criidid thal Cllltha I [1r 1]

CoM202 000 do o2 a8 e Ofcrcart10], 2021
[c@202010003101002(1 dcl!



Criidid Chalmo Cirth Crietald all CEE i i Caila el f1
th) CI@lm ]

Chal Chalirrdimchart ], ridCet) el CEralm, Cr CIRCrEmT
derl Mallalal a0 Do [ DOrime CHn Hith riiard ([
ChalirrirellH@alel) rallicllalld (el H@lel] Hih (h]
rOCCIA ] O O HC O, e DO alt Cractie ) Criferiid C
ThTHCOIL, [Mr Cariealm ] [ Crietd et fatnd (M hOHCOH, [r
Tr (L0 Maltirtir Corealt i rithm ordir thiyHCOD Cal
@urr fatrr

UhalOrrl I Mald Darral 1l tha i O cal) Comm thalal crd
(0] Cr [0 OO0 e d, (e (A0 e CCC0) D fad 0 i O] i e
HCO

Chall Challllalfam] (] Cmrrard faltriirtelrd O el fral el
Jth thilCalllrila [allr Cidilald mdiimal ] Crart) G L I
Crdlrl) Med o it (O e CEhCErd fach DO Ot that et d

I CHIN T LI S CL rac

Chalm Challm ey e Cd Crrth el Cr e e ) L LT
HCLI

UhalChalllrirdOrl rimmh ClIl M acclrdalcl] LTh alll
rC ) Cfaldard O 0 CTald O thO Crlirdir thooHCOH,
[Teld M rl MO0 O el aclrald D mraln] allal i ieal ]

UhalChalrird CIIl Oith acc L I ricrd U CICrlA T [T
cl@alel) Oth HCOO alllr rlcma Dl e ) CIm
dOoMald 000 cridid alTal oo e dar o m e rrrd

Uhal ChaTaim ) CIIl [ M e halli L] Ciiald hallJaccl 1]
(I Cha O O oo Crd Cre 00 O OO0 ald d O D) 0 e L0 (iat el
Lth HCOO [

Cimtatlclidlclraldll] aldim I hallllMalclri@all [
cllalct Uith HCU O Thalmal i el Cralll Cith CHl
OhiD etrdiem T ch aldIm]

[Mha [0 [ 0000 OO0 b HCOD DhOD i [0 00 D@ [
Clrac I [ Tellld call ] [Mall L that) (20,000
(10,000 [Mr L) OO had @ OO (MM allalr e L
(ralr ] halcall Il Challl Tallrlalall [ all

alrD 000 dh CU M rliach 1,000, althOdalr L DO Cha o
thirtallr (0 Tem hOHCOOD O Uhm COMa I armr o 0 i
e dal ChCalr O thatcal L e Clalmal (O
OCalr000 OO 0O 000 DhalDald ho Cn I 00 DCaldm Cr
Crlalllr thall (11,000 [ (h( (Mcalllarl]

Prohibition on Political Activity with City Funds. [laccirdalcl][Ih
Ual] Dralcllcl OdO [Mralll ] Cd 0 Challlr 1211, [halllJall [ arlcTalll [

CLEICr) Cr @ limo) I [ Ceat i fimeal cal ) falll 1 [Tra caldidalll [r [Tra [alll]

Oallri e eI, (eal Te M thil Crrimralet) L c Drrtiel i friidid

LdCr (hi D O Draimd Cldrac M DhalllDalrD00] M elD O Oirh Dall Dralellel

CoM202 000 do o2 Oall0 (0 012 Ofcrcart10], 2021

LM¢@a2020100031010021 dcl!



do miralm Crdi Chal 1 12000 ald al 1o T CIme) CCE - ald i@
CriCmatmd DOt O CH C L I Ch ) el Clald CrCCImec CrChal i 12000 artl
Melriiralid hCrtm CO A eEec e 0 M th O CEEE T hal i C@ e ey CeC e e
Otelmiy thi1CimlHaly Maddm ) malt e ridh(m Cr el Cd 0 alta@atimh e rdor,
T Mall A o) (i G ract)ald (M Ch T halio) iec ) Cidd e el Cr
rictimmtat ) Clielrac iTra Crid OO 20 arl T Ch CUOm T DI
clldir Challl T Crimalla (i@ CErh i e

14.28. English Required. [lldala, dlcl[ 11110} diermim ] dalrall]
M rCelMald el rd el Chadi) [ thD OO0mh @i alisd

14.29. Protection of Private Information. [thallllalr 111 ¢l I I CTh
ald 00 d Ddar thd Cr o - Challlr 12M ChD Dall Cralellc
Od 0 MMiralm Crd Mh O " O Ce M (O rma M My D a ] DrdMale ') [Meld 0] thi
r 0 Cd O Cridcd O ChO Cr OO0 O D O D0e 0 D00 a0 0D a o Ord [alcl
arl] Melrlralid hirm O rfmr felJald Dadfla Carl 0 O CCraimo CH racl]
alllh[Th MmOt Calmammid Trl) CCrd [ him OCeDalrd Cordomrd [ him
I 0 Cralm Cll rac Chalhal Lt D Cal i at i merd o Ceh M) D1 thi
Or0em) (a0 D a o Ord Ta e C OO0 mh th O eCC 0 COI DA
OrMemD OO0rma [ MTrJalll Ord Malel, ChallDa OO0 M a d i O I e

a. OOmhCr Challl) (r al O L0 (e Cracr O Chaldd e M [ Criall
Mr0alm] amnd w0 hD Cl m thD OorrDalel] oA
(I O] Cramo Chlrac M al i hir (el racr, [rl 0], [r
(Th(r OO0 0O0ED 000 00t O MmO A [ w000

10 ChiodDem Ll mMalihCrmrd OO i o O C i
Clrac(

200 [halllriclinrd adralcll Oriatiriral 1 i
CliTractm D art L d e T i mrallmi

B Chodmer il el 0d (@l fr mdicatirdir]

b. Ooodem D) Cr DD O rMalm M rDalmdatrhCrmrd ot
(I ] (I ramo] Cl ractCha o (Macel rdal el Cith al e d ]
Cr rl RG] CTalrd [ (T T 0 C@mt Corac I D0
dIe I Cr CCD O 0rmaln D almlal thirmrd Ca Chlracil ]
Dl arl [ Thall 1 Macclrdalcl] h al el dm I 1r
rl I (rald [ thalriall

C. UrMall (MTrCDall O CalJald mirdamm ] thali Celod (o orrd
M A Mal mdmdral] [Telld M Dmh CCOD falmic, Call 0, addriil]
[(Te@al llTelri I, [Jrdeal [Mralll] MTalc@llmTralll]
dalllald [Tcallll] (rh, ald Call (O CCriJalr T r [20h0 A
MridOat) o0 on ddememmed

d. O @O (O Chamd e L Cith thO OOcd e ) Cdrali
(MTrJallll OrdMal el [halllJa [allr@alriach [ITh(
I 00 amo Clrac D D [Tch all L) M add ] [Mal hir

ri CdCaram@i i i rdor DO Cr @], thi Crm dall mrl] [Tallll
th [ OO0 @ Cllac, ) diar Challl Cr Cridl a [allclaln
acllllJalalll I hallT

ClUM2002 0o odo e Dalld 0 02 OCrCard10, 2021

LM¢@a2020100031010021 dcl!



14.30. Resource Conservation. Challlr [J[ITh Dall Cralclde DO o frd
CldU IR Crell CU L rla M Me L rallld hrOmm OO e CalllrD) 0 Chald
el Orh al i trhtatrmeal 0 el O CO COCha oy O DM dirrrd a
[Jallriallrlach [Tl lracll

14.31. Tropical Hardwood and Virgin Redwood Ban. [Ilrilal i r0rmey
thi Dall Dralclel OO0 e rdh, thi Clillald CLOLM L Jall Cralieled Crl i [
(dirJald el racIr L0 [ O] Crchally D@l D DO o el Do e, ald
r I calhardId, il icalhardJd Od CridlCel,) e rid O 00d Cr Cirmrcd 0 d
od Cridielm

14.32. Preservative-treated Wood Containing Arsenic. [halllllalirl]
rchal ) CriCrfallimfiald Jord CridcMell Jalimlart e I 0 CriirDale] L)
T 0 OO CErallm ) Corac O a ) e Cme e e e o L Chaltir 13
L thD Dall Dralelle DO 0 CoCid 0 m Oalmd i thi) DCCar Orrr i
OO0 0 ed Cr Ol 1300 thO Crdo ChD M) (MrlCrfaliiCalid Cord
cllammmar I IelI] falll0id flald [ih a (rilrlallll thalcllallllar1]]Ic,

L] Cratarl e, [rallarl e cll [ r el [Tall] Meld i, D room [md 1,
chriJalllcll [ Trarlllalllrilriallll, alllJJacalcl I [ITcarlallrilrialll]
(ralll [ Jacalcl I Irarlllallriirialll]halldallrchal ] r I Trralml]
rlalnd Oord Crid e O O o o C@im e ral i allralmr o i arld
aldadllId (OthO DOrardm CC e O o) SO e e d O e e Ce nd
(hal 1 Crchal IO Cr T rfalllmiald O0d cliaimar 1 I¢ [Tr [alllallr

O Crme ) ChiD D) (Mal@alr O Crcm0d Calda i rdialid Oord thalird
T d T el e (0 Cr facMI thalarl ] far@lm Cr [Malm o crrd 10
falallrd]

14.33. Large Vehicle Driver Safety Training Requirements. .

a. ClIIracTr alri I thal i al ) DO o0 O ald
(el racirdril] @rt ) (Chiel ) Crhil thi Clmald CLLIm ]
HallCralelmel, (0 00 Cmiald (el Iracirl] Chall
(Tec LTI e L Cthr faltho OOMOOI Carl D OChielll Crlal]
Dr(I101 ] Dl (ra i) Criral) O (1A rallii Criral) thal 1 (i)
ho OOMOOmairid [Taldard0r @ri 1] CChiem Crial driii]
falln hO OOMOdmalirii i d flaldard ) r @rl 1 CChiell (rial
dr(I0 Lali Malam@ain (r diiiTad all
OOOMmMOMODel ] marl T hiemira i Tardard (T h e 0 0]
dO Al i dre e CrCCd O d OO el DhCar) (]
(0 000 O (O e fac D L th O C O rac I 00y Cr 00 (LD
(T, Marl0 [ThemoD Caldald DO [Chel O ¢00 Cia o O
‘ThielMald ralllr [th all(1iad 0 O00hir 110,000 (1 rdiir
(0rl fra faddirmrd Mearr 10 Cr O e O]

b. O 0] I (00 (00t O 00 O C O rae T alr 0 tha i (o Cered
() ClJraclr @l [Mcl W Orh thi Carlld OChem Drillr Dall
ral0 ROCIA0 (0 th CHID Iy aclaldal a1 thal (]
(0 Craceal L (O Cmd e O d i) (O rth Cr, COCdacl T
alriOhaldh] 10 O m o ohilrraltd DOmar 1,000
(O M) Cr (el iac T Ch O [nd [Mdridla @r ) [Thiel
[ (M@ Mo OOh O r000C0) 0000 [ O00Ca O0Ca) O ma
rCallalll mmalim o rth med thaOC I D Telr Calld i tht
Clraclr [allr ] (Mel ] O Orh im0 OO Crratmhid ([0
[ThhCD elre 0 aled oo altho O thim Cl rac Dald

CoM202 000 do o2 Oall0 (0 012 Ofcrcart10], 2021
[c@202010003101002(1 dcl!



allarddIClI[Jalldidicla [T iyl L0 (hD [T Idalid
dalJal ] a0 di m Clracr i ch did eI halll
(O etlrdirid a [all) rathlralriid O tarlidallall ]
(Tald (O Cm Hcal L LCH rac ([ [@r ] (I el ]

14.34. Audit and Inspection of Records. [hallllalri [ [Jallallald [lall]
alalal o CH dir el Har O ThcrD] acelralll (T ald accl I
rlCclrdrii@ o o O vt Ord Cr thi [0 00 D@ CLdrac ) Dhal o DI (e
[Mald(Tralmald Daltl elrfald rallermm ] [Tch (I ald rielrd] ald
(M OalaldlammIr e ] Dallr@l] falrilm] rielrd]r CCr LI Iald [Ihl r dala
rijalld [Madthir DalllrelIrid DI Dm0 D@t Cllract) DhihCr mrdid [0
Oh O Cr [0 Carl 1 tdCr (A OO0 (i aimi) Cllrac Challl ChalllJallialll [Tch dala
ald riclrdlMallacc LI McalllJald cdI] [Tra CCriid (OO thal O
[(Tarfalllr (Mallal ) odor i m Omo O Jalmo COracr O Mallr MTalaldiThal]
(o d, ChiehCE Ty [Mallrl] Chil D@l COCalllrJa [ralllmdiralal T cllhal il
all [MTr T D COOMetalr CEh im0 Cirafm ) Clmac Thathal o thi fal [
rlTth el mrrid (0 Cl O thim D Ce M

14.35. Dispute Resolution. [rallldICO0 OO a DO Cack) thid
allrd DarmChallrith thi (thir Darl Jh a Doied) Ced o O T ammmes (00
Dal [ hOdOmrd Ma i ot O d 0 ChiD CarrCe DM a e CEd e Chall
() Ma Or rD00 O Mo mod A 00Dald Crd O r O OO rth D DOm0 Chid e ald
rl 0 Challe @ th MmO aa Cald OO h O Dari oo ald a
(0 DarD O ar 000 OO0 COO0Cr M0 tha 00, altd (0a 00 O0d Oce O COO0cr e
th( Dar [ COCmmO0 DOOOmo ar M [ o Cordrd ale D DO 00 0 D@ o
Clraclthalarl] (o d DO O ma o Do e thi Car0 Challl diedid [a
cl M el I TrId e ] M Calllrial] Malrird oo Oh Carldi ] dirrmifal]
(0 mrd (a O Omaalrd [MalrCamo d I e CCC e Crle 0T

14.36. Modification of Agreement. Ch(l ([ (I D@l Coliract Hal ]
O dmd, (i Daldel Hmalel Dih a0 DO el O 00 Dalild, Oreddal Croidid
h Cr 0 0 e (0 e D@ o e d ald al e d OO 00 O Cd Teall (i
0 O Craim CHrac ) CEr T Cird ot I D ey L ral T @il [eh T
ettt MO0 rald i O d ey Clhrliralll COr T halii T

14.37. Agreement Made in California; Venue. Chil@Uo o hC D@l ]
Calllrlia Challl I ri i Mriall] miririaimdald Crriralel] LA
I 00 Ao CUrac D OO (T a I a M0 rJa [ [0 ) D aliic], T Cr @]
ald CrirUalcl o m m Cmd D@ Chlrac it ha o [ Hall CralelIe ]

14.38. Construction of Agreement.

a. OaralralCh cal M) h{admJald [ard M e C0e )
ald Cthalll e dirid e e thalm o CT0) O a e
Cllrac(

b. Ch (T OO0 @i Clldrachall L drallid (hrilTh a

cll I rall mr I thidCimald [halll] ald [Jach hal’had h(]
O OO (M ha C O T D L ChlraeCr i d ald
riord OO Mrale i eh i) Chi CarTact o md
aldalrJthallJJhCr Lrh0 Challld el dirid i (O drallir]
UhC Dart MrthCr alr0 halCa o) CrCCC0 ) Do Cr e £
M@ Cr e n e (el facl thala dicl I [ r

CoM202 000 do o2 Oall0 (0 012 Ofcrcart10], 2021
[c@202010003101002(1 dcl!



al) Mo Ma die ) Dthali ) et d alali i hi dralr [
thid el Crthal i a e Tt I CIe Crrai Gl Trac!

(o (M th O 0000 e 00 [Me D0 mmoe O 000 000 thD CrOCmmOd Cra i
OCrdm e CihCr diel D CETelrralnd (e T el lald (hi
CrOCmo0 OOt md Cel0 OO D CrOCmmo0 Othmd Ce 00 CrChalm
Critall

d. Chim o e e Gt rac I at Cn) C Cdird Cimal frirdid (0
Orem 13

14.39. Entire Agreement. [hi{l I I CC@mm Gl iract) [ elid - d
O diell ) ald alldChCr diel M0 e el ralld DO e Ce D 0 T T I O] Tl

ClLracc M thi T alr 00 OO0 OO0 thD DarOal) [0 thiD D alllrd
CHCelmeallm CE I rh Cr e D i Cre Ciaim Corae ) D Cr@aimr Hald (O Ciraln
Mdid rithMald CMalmHald Chriidialdald allr i al e Do)

clrrilrdiiel], ard Crdiriard i WO thin Orh el el i CTOTel T alir
hCrOmChim o O (i Cllractald thi O (i Cil rac Chali o riad
Mthirald Chal el imiid el imelith Cach (Ihiriimcal [l (el clall
cOme 0 000 thD DOm0 DOOC Oracfald D (M OO0 OJa ] COrack) h

(I i) Canm ) Cllirac IC L rac 120 120 rhalial [ frieldilclald (i)

14.40. Compliance with Laws. [hallllChaf i mmmn il Cd CErho
CimmCharllr, cld ] [rdMalclald riJami o thio Climald [Tallllal] ald mdiral]
@O MallDallralllcl] MO O rmralc) L O (afm Chl rach)ald
O Talamm el O oirh [(Teh Mealeldl] [rdMalel ] ald rl @ ald all
alleallll @dalh D Dalad tidid i) (0o O i 0 Cd

14.41. Severability. Uh0d thialmea ) Cra o) eI i
(I 0 DA Clrac M a ) Cardear [@clll Cr clre ] (alic 0 mird [(Ha el
cl O MmO mrimd e ] (m ) mrald Cr I realm, i @tth fatd o O A
Cr OO0 COth 0 O Ca i Gl rac Chadr i alied Cr [ Carld i1 ] ald
(M Teh Crmm Cha o O mreld (M RO Clalim C0) CCMorooe T mm Cal [ et i
MO0 Carfmald Chaldi e Cd OmhCCmrih Cr ac 0 D0 ] Cartmic ] ([ thi
O e Tard [ Jalll (leh Crimmo fald ald Crelalii]

14.42. Federal Agreement Requirements. [halllhallcl ]I Th alll
allJical Il Idral e rac I e 0 DO e d M CCcoom md - (0 i D) CECE e
OOOCd I O I ([ O e Clhdracl,) Uhich arld MelrCralld Cordr el all 1o
T L Ch e (thCrD) Mat et e T rmrrat mdiral el rac i e r e e
ald a1 CrCIe Ot ([ O Cams Chrack,) thi Md Cra L e 0 D ha I rCaln
ChiOOMOD hatd i rad Oomd thio elrac D ) DO CErh O Drd Cra Ce DT
RO@amo ORI Da dart I h Cilald CL I L Jall Cralellel,
O reMm Mh 0 CrCmalth il Cralind o th Callirta e TImE, hil COMOD
Chal o crd Crato CrCCc] ot CO0RE

14.43. Force Majeure.

a. Oy Dar Challlrfalfo) Crdcre Mali ], C0 Ced 0
(r] [Malll thim [ O (amd Chract L ChaldlithCr Darhal 1]
alllc@ll [IrdalallJala hl (hir Mr alld OOmcrimralicl
(rdJadiiidir tho [ OO0 ammd Clracala rl I T eh
OlreOMalllrtmh D (o MrDaled [ DhI Cr Carl ) al D a (i
LrdCr (hi D 00 DratmoD ClJracmdiarld Chrial o Coaln

CoM202 000 do o2 Oalld e Ofcrcart10], 2021
[c@202010003101002(1 dcl!



Cleh DR rtre i Malmr ) e a Clriid et Ed i thrl 1 1300
O O Cartmc Chattd el rald e [ erid [alth il

diIrallmald cd 0] OO0 [Ma 0 i 00 Dm0 CC@&imo
Clrac
b. ChC] Cri 00d Carl Chaflal o al mice O (i alar fal]

OO rel Mallr D, (0 O Cd@ i ) thi Crhlr CDar R
Callrdald i OJ0momoard thio Ord CrhD DiredMalll e
clrcl ) LlalcU Crl 0 thiD Doy al el CEth ) 00 o) O @ e
Cllrac(

14.44. Surviving Rights and Duties. Chiitemi0mald i
OCe MO CIOh [ 0 O O o Chractha i e LI COCT IO C0G) (e [Malimio Cr
CC el ) CE T T ) e GO rac 1 e ) Camd 10 UL Drfie i 4 (meimart )
Olem12M MrilrMart Cr COOmd Ot aimio ) Drem 122 MmCe i CCEIT
MO almiL cd O ) Cad Cal LM art Cralien,) Cfe i 1 020
(O 0 O a ) MWD a i 80 mmid Mald e PR Celrd L) DEe
1030 MO0 O Mad D [ Calllra, DO

14.45. Signatures, Execution by Counterparts. [l I I Cfaim Clhilrac!
Call ] O etd [Mall o0 O e mrCarlall i hich @0 M hiCr Challl
cLITII ald thil fall O I CEGald CfhCr CETh O Dartiid Cal DT el i
0 O Craim G rac o - at i fch et Cmrtart DO el Hal f el cimird
(O hD Dar@elelrid wall 1] M I i Chir Darlla [@c I [ Cr Cidem 6 el [
thi eI rCarmd D0 ch Dar 000 Darid O a o D e Hid ercar 0]
A O raim Cllractat Cridid hEr I Challe ) Crre e Cd I
il clalllHalllr clriirall CrilTal I Tch (T clid el IrCar i hi] (Thir Carlll]

15. INCLUDED APPENDICES.

Choooorrdetmrrd CETE art hCrCr el ralid CO e Ce ] T
[ 0 a0 CHdracCa O D COoo00h Cr o

OO dimmn OodiralCrlrac RO (10T

OOd o DOcerTimo 00 m@Ar D DOm0 OO OOmardacd 06
() 00 Oricded £ Chalin

O dmC  Orielald MO Cal ) Cr DichCd O

OO dmD  Cal D el

DO dImo 0OMOD 00D 0O0m 000CO 00000000 D0OMO00
DOCIOROOITI

OO0 dmD MOmalrDoed e e D000 00 0 C O OO I i

OO WD OWard OCerd 00000 00

OO dimH  00CH O clgal]

OO dmn OOCH Dorirrd Dehid o

CoM202 000 do o2 Oalld e Ofcrcart10], 2021
[c@202010003101002(1 dcl!



T o000 O HOROO L, thi CartmhCrt i hal T CETetimd i ) D) CEradmi

Clrac 1 thidal [ Comd altir]

CITY

San Francisco Municipal
Transportation Agency

CONTRACTOR
Thales Transport & Security, Inc.

(1700 Clrilrall Drii, LT 00,
QMO CrCh, OO0 10230

NI NN EEENEEEEEEEEEEEE
(MO0 OO0 [
Dirfclr [(Tral @i

ACrtrId al e

DI HC el ra
C I O

LT

NI NN EEENEEEEEEEEEEEE
ROOCrO0 00 [mo0
D Coom C i O 00

ROCOMMOODOD Dad000M 2300001 0O
e
1
OO OO0 | OO0 OO OO0 000000000000
(A O ] DemD DO 00Ta
ChIIOOCch OO0 O (e O IraMalallr
DCOROOODL

Celmd O frrrar ] OCh (e Dl r
(a0 Cra 0 R OO0 COIT

00 OO thD D000 004 COOracIr
aclldi ) thalilhallrlad ald
(rdiriTaldO e 10330 ar 1 CCh(el
DrIr Dallm Dra o R OO0 D

C > D rr10000000 A 1

[6@r2020M0003 11010021 [dcl

CoM202 000 do o2

a0 e

Ofcrcart10], 2021
LM¢@a2020100031010021 dcl!




APPENDIX A
FEDERAL CONTRACT REQUIREMENTS

1. COMPLIANCE AND PRECEDENCE
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APPENDIX B
SCOPE OF WORK:

PROPRIETARY EQUIPMENT, SOFTWARE AND SERVICES TO BE PROVIDED BY
THALES

Thales shall provide the Proprietary Equipment and Software listed below.

BILL OF QUANTITIES FOR ATCS SUBSYSTEM COMPONENTS
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APPENDIX B.1
Contract Modification No. 02

Portal Wayside Equipment Relocation and Station Controller Design Changes
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APPENDIX C

PRICING AND MILESTONE PAYMENT SCHEDULE

10 o rdmC Criellald MO Cal o CrrHehCd Cmomal frdod al I e

CN1266-2 Payments to CN 1266-2 Payment to Remaining
Milestone Contract Total Thales under Contract Thales Contract
No. Description Components under CN 1300 CN 1300 Amount To-Date Value
1 ML Malm Doo OO0, (132 OO0, (132 0100 OO0, 032 70100
Item 1 Total $495,774.32 $495,774.32 $0.00 $495,774.32 $0.00
2 [Mma D000 Malm OrJD Mar OrdOeoch Cd O o _ o _ (0100 o _
ROIII0 OTh CCIr OO0, R0 OO0, R0 OO0, R0 000
Item 2 Total $778,482.06 $778,482.06 $0.00 $778,482.06 $0.00
3 Cr [0 Mar D OO0 O TraCed d@n 000 000
D e D@ 0 (2,000,210 (2,000,210 (2,000,210
Item 3 Total $2,075,952.15 | $2,075,952.15 $0.00 | $2,075,952.15 $0.00
4 My Cd@m Do O0OCM DOCR OO O, rr3nr2 02,8010 M30, 00010 [T, 13122 000
[Mrfact CUIrD el ) 3,20 0,301 2 000, 00O 3, 2mJ 000
DallmRO@md Do o 00,2200 0, Moon o 000
00 0D M20, 000701 M20, 000701
D erim O alm O T ral el o [210,20030 BO11100 o 000
ClcMald Orrall 201011100 201011100
D erim (O T ralroCH o 0,22 000 0, Moon o 000
. M20, 00701 M20, 000701
O@aldardD O [Md OO0 Dragd - 110,200 M0, 0000 e 000
00CO DOIDard M20,000001 M20, 000001
OrJm0 MarJHalCard Ofalrm AL 00 11M,130183 000, 00021 AL 00 000
%]a[]g[]a Eiiﬁ[[ DOm0 RO O30 0 (203,00010 133,00183 T30 0 000
Item 4 Total $3,113,928.23 | $2,531,770.48 $582,154.75 | $3,113,928.23 $0.00
5 OMal DT R0 did OrarC Dar [ O 20,1701 [17,227700 1,701 20,7701 00
O alrd D@rdo Oriral O@l 207,711100 M,231700 T1,102100 207,711100 000
CoM2002 000 0dD OO c OrCard10, 2021
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CN1266-2 Payments to CN 1266-2 Payment to Remaining
Milestone Contract Total Thales under Contract Thales Contract
No. Description Components under CN 1300 CN 1300 Amount To-Date Value
Caldardl)(1d mdim Call 7110,203100 0100
Hardar[) M20,017701 01 0, 00001 M20,017701
CaOCr 0 DCalD O 000000 O 0, 00000 O 0, 00000 0100
O0CH ROma i Ora 200,001 M MO, 0077100 0, 20801 200,001 M 000
Mallla [Ta 10 [ a dr m7Jmninnyfu (1 O, 000 (10,2811 m7Jmninnyfu 00
JchlJale Drallml (00CH ~0100 ~0100
ROD D000 000 001 0, 00000 001 G, 00000 001 0, 00000
RECE falli DralJ i 003, 0000 0100 003, 00000 003, 00010 0100
OMTa DO RO Daclall] M0, B301 000 M0, B0 M0, 3011 000
ltem 5 Total |  $2,594,940.19 $703,708.04 | $1,891,232.19 | $2,594,940.19 $0.00
6 CacIri]Ceclalcl) | ROMalllJOM Ir OrCclril] [ Br1,10813(] 70100 B10330 (B1,10813] 0100
000 C 00 O 00 Cal DCa@On 230,212 L0100 (P30 20012 (230,202 ~0100
g;&%@% [nbara TIT1200132 000 |\ sz | 20032 0100
OMOCO (T Crarm1 HardDar™ (0,200132 £0[00 (12007132 (00,2000132 000
000 DOTROTIM 2,012 ~000 2,2 2,012 000
Item 6 Total $2,366,270.67 $0.00 | $2,366,270.67 | $2,366,270.67 $0.00
7 Hard[Car(J RaclIall I Drall] [(P30,[2012 000 [(R3[,[2[112 (230,212 000
DOrbetrid ] S[EEhTN rra (T Dralim BO0,201 IO 0100 MBO0,201 M0 BO0,201 IO 0100
e T Draniiard BTRUB2 |, 4000 | 1201782 |  BT2TI32 10100
0 FOROOMOD@rall o (BrI10830] 000 [(BL,1B30 B,1330] 000
Dpy A rarar 200132 000 | oms2 | 2032 -000
ClrcOI0@E 00 I alllD [Hc D (230,202 0100 (23020112 (230,202 0100
S%DDDD%]DEDD[E*DDD Hardbart 2011201123 000 ppq23 | 2121123 -000
ChO0 Dra 0 MO0 M a o000 000 (23020112 0100 (23020112 (230,202 0100
D00da s, Or00cd o - O -
e 23,202 | 1200201100 B3R | 230,202 0100
Item 7 Total $2,912,783.08 $468,391.00 $2,444,392.08 $2,912,783.08 $0.00
8 DM r HardDar(
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CN1266-2 Payments to CN 1266-2 Payment to Remaining
Milestone Contract Total Thales under Contract Thales Contract
No. Description Components under CN 1300 CN 1300 Amount To-Date Value
(Paid under 1266-1) Item 8 Total $0.00 $0.00 $0.00 $0.00 $0.00
9 MA@, O0Marl | Ao OrCeCd oD OO0, OO 4 0100 OO0, o0 4 B1,107700 T, 2001
EEEIIE Or A MamrareD DAl 212,001 101 0100 212,000 0,200 781, 00171
OoddadCorrirdir el 0100
OO0 200,00272 1200,00272 000| (20000212
OCH JOTROI OO, OO 000 OO, e 000 OO0, 0011
Oraldald MalllllCalc 000 _
MalTar 212,00 1T 212,001 0100 | (212,000
00CO ROm@OMM D 000 [T Tra M 0100 o o
OOTED 132,00 11 32,00 | 11220000 AL 0T
OCCH MaTa a1 0100 _ L
D0 (I Tfa ] O 0@l M1 00,1 00020 10,1 00720 33,0102 23,0020
000 CO0@ 00 [ Cach Cran 0100 o -
COOFROT 30,2710 8020100 [ 2HSHE00 -12,080100
0000 C00@ 0o mr Cach COOran 0100 o -
CIOPO T ORI 30,2710 8020100 [ 2HSHE00 -12,080100
Item 9 Total $2,580,867.85 $0.00 | $2,580,867.85 | $1,402,743.10 | $1,178,124.75
10 Oarlard OO | 0D ral MO Iy (rall ¢ CCmE] 0100 0100
ri 0 [111,203(11] [111,203(11] (11,2031
OO (771,203 000 (11,2031 0100 (171,203
DradJII0 M ¢ FarcOr ] 0100 0100
OO0 0Oy 000 000 [y o (00, M ] OO0, 0 0] OO0, 0 0]
Item 10 Total $2,220,059.06 $2,220,059.06 $0.00 | $2,220,059.06
11 O radmo OO0 M ra [0 00 (0,200132 000 200132 0100 200132
C 0 O C0 Jmird
O (M ra 0 OO R OO D) (0,200132 000 200132 0100 200132
Dra(T
OCMOO fralmim] e Omind (20113010 0100 (200,130 000 (200130010
Item11 Total $1,235,685.80 $0.00 | $1,235,685.80 $0.00 | $1,235,685.80
12 OalTcc I lalc] Qa0 [Cra [ e 0100 0100
rOCr) (0, 200132 (200132 (200132
OCce O e 00 O Oy D@ O 000
d D ralmd (M an (0,200132 0100 (12007132 (200132
Item 12 Total $988,548.64 $0.00 $988,548.64 $0.00 $988,548.64
CUM20112 000 do (2 Ci3 Lriar110, 2021
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CN1266-2 Payments to CN 1266-2 Payment to Remaining
Milestone Contract Total Thales under Contract Thales Contract
No. Description Components under CN 1300 CN 1300 Amount To-Date Value
TOTAL BASE
CONTRACT: $21,363,292.05 | $7,054,078.05 | $14,309,214.00 | >1>:740,873.80 | $5,622,418.25
_ 0100
CO 1300 o o
M DG O CO 1300 Md 3 [70,077100 [0, 01700 550
008 U00 Cri el '
CM 073 OO h Oommo RO CMOD 073 Total $90,787.00 $90,787.00
O alldD OO0 OrROTca i O 000
C120000CC 2 OrCa0dd00 [13[1,300100 [13[1,300100
Cal1J1030 J0reh Machmo OO0 000
CO 120012 O0C RN (100,10 (100,10
Cal112010 COU RO O 000
Cl 120012 OoC [ MalTIr@lm [(10C0,170[00 [(10C0,70[00
CM 2 Cl 120012 OoC [ Cal1130 DCO Rac ROCImO (10,7700 0100 (10,7700
Cl 120012 OoC [ Cal1] [0 Calll D cldealll 1] (11,0700 000 (11,0700
CMOD 2 Total $498,555.80 $0.00 $498,555.80
TOTAL CONTRACT
MODIFICATIONS: $589,342.80 $90,787.00 $498,555.80
CN 1266-2 GRAND
TOTAL: $21,363,292.05 $7,054,078.05 | $14,898,556.80 | $15,831,660.80 $6,120,974.05

*Note: Retention is not reflected in the Pricing and Milestone Payment Schedule and is withheld per Section 14.2.b of the contract.
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APPENDIX D
SAMPLE INVOICE

Invoice 90885344 |

THALES |

Tedighona: 1-416-742-Z000
Fian Mo s 1£16-T42. 077

Thales Transport & Securtty, Inc.
Cov Dirfue

Lagii] Sudte P50 Inwoica Dale: 20 AUG 2012

Payment Due Due: 19 5EP 2012

PITTSBURGH PA 15237
LA

FPage: 1of 1

Bill Te 1000013985

Ship Te 1000013935

GITY AND GOUNTY OF SAN FRANGISCO
MUNICIPAL RAILWAY
1 50UTH VAN NESS

CITY AND COUNTY OF SAN FRANCISCO
MUNICIPAL RAILWAY
1 50UTH VAN NESS

ARD FLOOR 3RD FLOOR
SAM FRAMCISCO CA D4103-1267 SAM FRAMCISCO CA 941031267
USA usa
Allentione  ACOounts Payable Alention Recaiving
Paymaent Terms: Dus 30 days from invoice date Solel Too 1000013395
Print Date: 20 AUG 2012 IncoTerms: FOB
Purchase Order. DPPT10000024A Complete Delvery: VES
Sales Order: 3863
Ordar Date: 18 JUL 2011

LN tem Mumb-ar Rev Shipped Backorder UM List Price Discount Mot Price Ext. Price
1 SERVICE-ENGINEERING L A EA 405 423800 434 455 00
Remarks: Sarvice Engineening
Mainterance Agreement Exension
{July 1, 2012 - June 30, 2013p
Gurrency:  USD Line Total 436,436.00
Tax Date: 0 AUG 2012
Total 436,436.00

Wi Transher Bank: P Posgen Chaes Bar New Vo, NY
ABAZD WHNDZ 1 ACCTE SO0 TIRGES SWIFTE CHASLETY ADCT MAME: Thalss Franos Comontian
Chesch sl ta: Thabas Trarmpen & Sseurily, Ine
3000 Corporms Drive, Som T30, Mestugh, P& 15237

Thee Tareres ol G o i v 0f 18 Cantr ool Debween 1he parties shall 2o ply o ons ofheneise muiuslly sgresd ol appended seroio,

OfCrcar10], 2021
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APPENDIX E

SFMTA FORM No. 7
SUBCONSULTANT PAYMENT DECLARATION

(To be completed and submitted by Consultant, including all joint venture partners,
if any, and submitted to the Contract Compliance Office within 5 working days
following actual payment to subconsultant. Payments to subconsultant shall be
made no later than 3 working days following receipt of progress payment from the
City).

TRANSMITTAL TO: ClracL CLI Al el sl
COPY TO: OrlIcCMalallr
Or 00 O0r O C OO oo o Dall Oral 1] mmnd(]

OrCd O M) C 0] T almio (T Cach Crir 0 Cal o) D e ird el OJOMOOH D addMiEal
ChOm (M e md O e M0 D Cal o CO0mir D almo M adr e matmard Crd o cmmid 0 thi
ClracTelmd T Cach MO Car D Callilr D I (O MallrC0d [MirC allid Dall Mad [

Carf@t i thhCd o ool Cal o e

C Urac U0 OO0 C O0mac OO M0
L e e e P EE P L]

Clract)Dard 0 DA Cr
AR NN AR

Or0r 00 Dal D 0000 OO0 0000000 Crind. O Od i
ENEERENEREENEN NN N NN
OO OO MR Ce0md O 00 0 ). Dalm 0 O arralmCh Oe D O 0T
EREEREREREN
Prime Amount Payment Check
JV/Subconsultant/ | Business Address . y
Paid Date Number
Vendor Name
CoM202 000 odd oo oe i OfrCart10, 2021
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(I CdCcart rdir a0 vt Crdir thi @t Ch e D@l DoCallra thalthitalt 1]
[ DJalll] e 0o, ald thalhO @ Jald all (1 ad (IldalarlJacclralllald
clrricl]

Prime Consultant, including each joint venture partner, must sign this form.

Prime Consultant, including each joint venture partner, must sign this form.

OO0 mhCrrd ROCrOCH@lmr MMt 0 OO imrhCrrd RECrOCTITalmr
(DM Al

Clal] O Ma L Cr O Clal] O D[ Ta L Cr e
U DM Ta C Cr e Da(ll U DM Ta C Cr e Da(ll
L] Claltl L] Claltl
OOmCh 000 raf] OOmCh 000 raf]
Page 2 of 2

END OF SFMTA FORM NO. 7
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APPENDIX F

MUTUAL NON-DISCLOSURE AGREEMENT

i ChIMOTa OO e M D OCr 00 COOMNDA D DadDald COmrid [Mal hi dall @il
(D0d OO0 (INDA Effective Date D Jald OO0 (hi Dad Cralee) MOOGMal Dra - Cr@l]

O et a O deMatelriralm] Crialliold ald CCOmE CEdir thi @t Cith ) D@l CCalllra hatiil]
[ CridcMalact] i Hal Docth Call OO O, Dal Draleldel, Calliriia (17102 [ISFMTALT]
ald Thales Transport & Security, Inc., a DUalarclCrrallll], halll (e a1 00 CLrrall DriIL]
LD 00, OMIcrth, OO0 1023001 0Thales (111

g DIem Tr 0 OO OO tho Cartmi] COC O Cm@r i a i [dCmied CErm O (mrthCral el O ThEn
de I TImalrd ac i r @i 1 Cha e COmE) OO Odraterd Crall COrmir e e O MonC ot
dOCmeI (mr th COral T al] CrfiTeMPurpose M M LTy rd (0 tho el CDald elrd i lall (117
(Mrth [ D ODOO Dh Carfmo mimod atd atigmalll hatth OO O mmald Ol ellla [l aralll

alri 0 DOy CrmErmral r i Ce 0 M thi e Cmim Cth O diimald CErCTh OO h O M faf@ i,

(M TmMald elrimealm ] Cth DOCH [y thi] COral DO 0al i COr™ O mar i alm Cridid (rdor thim
ODU Dall o tird mMacel Cmh th OCr CodCr [Teh alr00 Cirald [ Calallald CCralll thid

¢l CImmd (I0CH, Hhich acmim ar ] Memdid Crdir thi D000 COrhmm ODO, DO Teh Cormmar]
(MMrDalld Jad oo rd Mr alto Oh O Cor00crd

1 CONFIDENTIAL INFORMATION
1.1 Confidential Information Defined - Cach Car(M T T T T clr@m COITne Cr [ rrar]
[MrJal, Uhich hald el ¢ falllald [ rIcld Uih rfallall falllfard [ Jallaml
([ (erCe O MC Omd CO0Ma D a MO el Omo O-CO0d OO O D a ] Medd O, O Card
LMD [ (1T, (Fad O Cer T [MehOcaldala, (L0000, (MarCald (arD dCe0 Calm,

O0OCO de O, archicMrarard (O y 0 d Ce 0 DO e Md [0 00T [rd 0 @

calcTamm ] ald dradJm} dCCTII0 OO @y O aridard CrCel 10 el O [0
ald [Malclaldala OO0 Ma Cart e thi Carli @ ey i OorcC 0 Cthm oD, atd
Omam [Mall I hir thalla CHCelsactlr Cr e Al haltim (O ratd Ca Carlm
COrir) O CroCcdOr (AW OCr000 OCCaltd @ Ocd o th edmcCTithalar i D etirac oy

clrralm [ d@rCram I

1.2 Confidential Information Must Be Identified - 00 (0 L Te 0 thi [y Cald
cldmnC [ Mrth W thim 0D, COUM DA Iy D alil O 0 dmemrd Cirh O DT O [

ald clIITIe I Hartd Oth a rCCIrG T MECd O Mal) (Mo a Carim Crrm Al

[MIrCal] Cr MCraldl Cr (0 allald doomnd atho [ O cdde Trad CodomE
D aldl, cHdrd [d M OrIlD 00 O dOe D Car@ OThila rfallalll D Dallr [(Tch

co2r2 0on o oo 3 O rCar10, 2021
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dMeTTr0, [T elean d O ha OO [0 OO D a fiio tha O C O T (T O a0
(hJ d e 0 Carl @ln 1D acCa ri e i d 00 COTdOImarrmirDaim - dem T d T

O (0] (T, M0 @0 OO0 O COO@ Mm@ D almis] Cfh afal @ mod ard Crirdl]
(A rCe I Card Ot Cie (o) COme ) OO CErCITh L) thidal [T Dhich [Mfeelrrd ald (hid

Call 0 O O rCe T CarIm o DCHH@ M0 M Ohon hoddedrd Dal Dad U0 e

L rCe L [Tch (e, thi MrDallid] Chall e rdirtd COmd @i alm

OOmThTard o i D00, MTrDalld hatmd e Td OrhCTa rOC e I mird O

OTh0al d OO (Ta i Oah 0 I O Ood e M0 O I O e O mcrdTan
(T D @ o) [ e s Ca i COh O D almie) ) e thielrel0 Clateo Cidir Chich (0

[MdiclTd,artalllalm i@l mar Oh i Orrt0r Ooid Crdiriiald thatllch

[y D am ] mC O @l all]

1.3 Information Excluded From Confidential Information - (] hiTh(r Cr DO COMIId all
[C U™ COm@ (I a [, OO0 [ H alirid Cha o COO0d @ i D a o i rCe i Car i
call[lTallh thaTh( [TrCallll Dal o rallatai@atm [ i Coie CThoocrCach DO
ODO OO hC rCe DOt CardDatama i [ O rCeCHmo Carll O a Corerdimairal i mi] a

[Tlrellthalhad (hirThImdiIe T Cch [ a o o Ceeerd [ O th O rCe 0o

Car Crir M rCem00 O d e Mo Car oy momd o rd o d Cromotd Omh O O e

allnh O dTe T Carm C O Oma O almo T e Ce O d O h rCe MmO mhrain

dOmOedOman T MmHabatcrird [ O 0 O d T METmE Car Iy rTal o oot

riclIT Carlir]

2 OBLIGATIONS TO SAFEGUARD CONFIDENTIAL INFORMATION

2.1  Non-Disclosure Requirements (JChOrCcOIIMI0 Car Cha I (0T i d T M
Car[I1 COOmd Mm@ (T D a il [ eI e O MDac IO rH@ il I hD OO0 Chid
r_cI0 Car(M ChaIOCd e hD d Te MO0 Car (M C OO Om@m i alls [Mald ke

cll [all] clriralm, MralHomm Cr DO O Th O00th O d e M Cartim Cre Ce o e O em
Cridid, hOO O, COm ThCTaCd Mo 0 MrCO0ms, O d e Car i C OO COm@ Cr O alid
Ualdded Omh O hOdIeMOmd Car M Ceidr Or D0 e D000 hD difCelr D CIeir Cr
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(7 M0 OO D rCe OO CarMard [0 Omam COrTmarT) afd COfpacir D ald i d
hrmOOhOhalTa O00d [0 00 e e Orh hD Oy Tatd ChoarD C000d [ Crired
(hO COO™@OOmamIrOalml r00 DrahOrdid Oald ddemrd OrdCr th M0 O 0Ca Or[I0
alr[0 O atma m I m@r [Tl Dald elrdmmiall him ODOC D0 DAl [Ma mea o

thal D dirCell [r [mdirCcM el rimd [ Cr cpIm th D rCe LI Cart Cr [ Hod O e 0 0

cOmI TITh hilrCeOI Car 0y OO0 O Thim 0D, a COO Tmalmal md OO Td O hird O
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APPENDIX H
A ATCS SPECIFICATIONS

ATCS CONSTRUCTION AND FUNCTION SPECIFICATIONS

The Proprietary Equipment and Software that Thales shall provide to the
Central Subway Project under this Implementation Contract shall comply with the
following Specifications:
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SECTION 34 42 23
ATCS GENERAL REQUIREMENTS APPENDUMNO. 1,2 CMOD 2

PART 1—GENERAL

11 DESCRIPTION OF WORK

A. Perform the work described in these Specifications, including the design,
furnishing of proprietary equipment, and testing of an Advanced Train Control
System (ATCS) that provides safe and efficient control of trains within the
territory defined in these Specifications.

1. The ATCS Contractor, hereafter described as Thales, shall furnish
installation instructions and documentation as required herein for the
Owner’s Construction Contractor to install the proprietary equipment.

2. The Owner Construction Contractor shall also install non-proprietary
ATCS Infrastructure equipment, hereafter described as Construction
Contractor-furnished, such as raceways, cable, wayside signals, UPSs and
switch machines. Thales shall confirm the requirements of this equipment
and design all required interfaces to the ATCS Equipment

B.  This Amendment describes Work that Thales has not yet completed, and Work
that Thales has completed and the SFMTA has accepted. This document does
not modify the requirements for Work that Thales has completed and the
SFMTA has accepted.

1.2 MANUALS AND DOCUMENTATION

A.  Allrequired documentation shall be delivered to the Engineer upon final approval
of submittals. All documentation shall be delivered in the form of bound
hardcopies and electronic copies on CD. Electronic text files shall be searchable.
Refer to Section 01 33 00, SUBMITTAL PROCEDURES for number of copies
to be submitted. APP-NO-1

B.  For software that the ATCS Manufacturer allows the SFMTA to modify, deliver
complete documentation of software development subsystems to allow the
Engineer the facility for in-house modifications to the applications logic by
personnel with a signal engineer classification. APP-NO-1

C.  Thales shall maintain responsibility for circuit board obsolescence. If at any time
during the operational life of the ATCS Thales can no longer supply replacement
circuit boards, Thales must deliver complete integrated circuit drawings of all
boards to a component level and supply trouble-shooting procedures to a
component level, APP-NO.2

CoM2012 000 do o2 H2 OfCrrart10], 2021
OfchODe e 30 (2 23 [Ic@20201000311010021 dlcl]



D. Deliver complete copies of all maintenance manuals for the installed system,
including specialty component/module documentation, complete with
troubleshooting procedures and detailed parts lists. These manuals shall consist
of two types, manufacturer generic and application specific. Both types shall be
written so that an average, qualified technician is enabled by the reading thereof
to maintain, repair, test and adjust the equipment. The application specific
manuals shall include a complete description of the system operation, installation,
alignment and adjustment procedures, and troubleshooting tables/logic charts to
assist in locating malfunctions and locating failed components.

1.3  SUBMITTALS

A. Comply with the requirements of Section 01 33 00, SUBMITTAL
PROCEDURES.

B.  Submit Conceptual, Typical, Site-specific, Equipment and Installation Design
Submittals for the work describedherein.

C.  The following plans and information shall be submitted for approval prior to
fabrication and factory wiring of the system. Equipment Procurement and
fabrication shall be at Thales’ risk until approval has been received from the
Engineer.

1.

System Safety submittals described in Section 34 42 27, ATCS SAFETY

2. Systems Assurance submittals as described in Section 34 42 31, ATCS
SYSTEMS ASSURANCE,

3. Configuration ManagementPlan,

4. Product Data for all proprietary equipment and software. Use arrows to indicate
specific product part number where multiple products are listed.

5. Complete schematic drawings for all systems and subsystems,

6. Complete circuit plans for all input and output functions,

7. Complete flow diagrams, functional block diagrams and program listings for the
system;

8. A description of theory of operation for each subsystem including safe braking
calculations;

9. Interface control documents including all drawings clearly indicating all
interfaces to the ATCS;

10. Power distribution circuit drawings and schematics and Power calculations for
all power sources;
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11.
12.

13.

14.

15.

Rack layout drawings;

Equipment arrangement drawings,

Equipment plans and installation drawings showing all components of the
system. These drawings shall include complete keyed parts lists for all
components of the system, circuit board layouts, keying methods, racks, terminal
boards, plug connectors, other interconnecting devices, cable boots, mounting
hardware, and all other rack-mounted equipment and hardware,

Wire routing diagrams showing power distribution, hardware interface, serial
data link, and any other wire, fiber and cable associated with the system. Wire
routing within instrument racks, between instrument racks, and from instrument
racks to entrance racks, power racks, and any other destinations shall be shown
in detail,

Shop drawings for all items including special fabrications. All shop drawings
shall be prepared and submitted in compliance with Section 01 33 00,
SUBMITTAL PROCEDURES.

D. Submit the following according to the relevant specification:

1.

The Testing and Startup Program Plan, schedule, procedures, data sheets and
results shall be prepared in accordance with Section 34 42 41, ATCS TESTING,
and Section 01 80 00, FACILITY TESTING, START-UP AND
COMMISSIONING.

O&M manuals in accordance with the requirements of Section 01 79 00,
TRAINING PROGRAMS AND OPERATIONS AND MAINTENANCE
MANUALS.

A training program plan for training SFMTA personnel, as described in Section
01 79 00, TRAINING PROGRAMS AND OPERATIONS AND
MAINTENANCE MANUALS.

Installation procedures 30 days prior to installation,

Recommended spare parts list in accordance with Section 01 78 44, SPARE
PARTS AND MAINTENANCE MATERIALS.

A Book of Plans for each Train Control Room (TCR) according to Section 34 42
35, ATCS ROOM EQUIPMENT.

A Book of Plans for each central control equipment room according to Section
34 42 39, ATCS CENTRAL EQUIPMENT

PART 2—PRODUCTS
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2.1 GENERAL

A. The ATCS shall be fully compatible with the existing Vehicle On-Board Controller
(VOBC) on each Light Rail Vehicle (LRV).

B. The ATCS shall interface with other Central Subway systems to perform the required
functions in a fully integrated manner.

C. The ATCS shall be integrated into the Central Subway infrastructure defined by these
Specifications.

D. The ATCS shall be fully compatible with the System Management Center (SMC) at
the new Transportation Management Center (TMC) facility.

E. The ATCS shall be reliable, maintainable, and provide operational flexibility and
safety of train movements.

F.  The ATCS shall include subsystems for vital and non-vital processing. Thales may
utilize one or more processors for the combined processing of vital or non-vital tasks.
Functions or equipment of any non-vital processor shall not interfere with the safe
operation of the vital functions.

G. The Thales shall advise the Authority immediately of any changes or upgrades to the
system software and the reasons for such upgrades. Changes to the system software
which affect train safety shall be provided immediately. If, during phased testing
(factory and/or field), Thales upgrades the executive software, all locations shall
receive an identical upgrade and be retested.

H.  Demonstrate or provide proof of compatibility between the proposed ATCS equipment
and existing SFMTA VOBC equipment.

I Demonstrate operational system functions on the ATCS Operations Simulator prior
to finalizing functional design.

J. The ATCS shall include:

1. An Operations Simulator;
Complete system documentation and user manuals;
Complete diagnostic system suited for field environments;

Licenses to use all furnished software;

a > w0

Engineering including, but not limited to, all application, software, hardware and
support engineering

K.  Provide a system that is safe as defined in Section 34 42 27, ATCSSAFETY.

Provide a system that is immune to levels of internal and external electrostatic and
electromagnetically conducted or radiated interference including SFMTA radio
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system equipment and commercial broadcast frequencies such as used for television,
radio, CB etc., that may have transmitters or other equipment operating in close
proximity to SFMTA's right-of-way. Levels of EMI generated shall not adversely
impact nor be impacted by existing SFMTA’s electrical environmental conditions.
Applicable FCC requirements shallapply.

M.  Within the furnished system, like functions shall be performed by identical units. In
no case shall the hardware or equipment used in one portion of the system be
different from that used in another portion to perform the same function under
identical operation and environmental conditions. The furnished system shall be
employ the same types of equipment to those installed as part of the existing SFMTA
ATCS, to the degree practical and as approved by the Engineer.

N.  The application of special custom assemblies shall be confined to those required to
comply with the Specification. Every effort shall be made to minimize custom design
and minimize the number of unique chassis or modules.

O. Each system shall be wired to accommodate a ten percent expansion of inputs and
outputs. The circuit plans shall show all spares. All wiring shall conform to approved
practices, APD-NO-1

P.  Each system shall be supplied with 25 percent spare memory and ten percent input
and output circuit boards. All wiring shall conform to approved practices.

ADD. NO. 1
Q.  All circuit boards shall have internal as well as external data and power surge

protection, as required.

R.  Thales shall provide all necessary special hardware and software tools that enable
SFMTA to maintain the system.

2.2 DESIGN REQUIREMENTS

A. All interfaces shall be fully defined as part of the design work and shall be the
same as those employed within the existing ATCS installation to the degree
practical and as approved by the Engineer. Interfaces with Central Subway
infrastructure and systems shall be analyzed and integrated into the ATCS design
by Thales and all issues discovered or suspected shall be brought to the attention
of the Engineer.

B. The ATCS design shall be based upon solid-state microprocessor technology and
shall not require any offline storage devices for operation or start up. The
processor proposed shall be a widely accepted design. The operation of the
system shall be programmed in solid-state memory. In addition, other
requirements as specified herein, shall be part of this system.

C.  All software shall have complete identification on the individual ROMs or other
storage devices stating the software number, revision number, location, and all
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other information required to prevent the application of software to the wrong
location.

D.  Each unit shall have a unique site identification code. This code and any other
site specific information shall be resident on the unit. Where hardware settings
are required, the hardware shall be located where the unique 1D code cannot be
inadvertently changed.

23  SOFTWAREREQUIREMENTS

A.  The Executive Firmware shall continuously test for a loss of control over the state
of the hardwired outputs, inputs, a loss of control over RAM, a loss of vital data
communications, and a spontaneous change in the application dependent
firmware.

B.  All functions required for system integrity evaluation, error logging, hardwire
interface, timing, data communications, application logic execution, and the
application of power to the vital controller shall be fully interleaved and executed
by the Executive Firmware. Failure to pass any of the system integrity tests shall
cause the system to cease all data communications and remove power, in a
completely fail-safe manner, from the hardwire outputs.

C. PROMs and/or EPROMs used shall be checked to ensure they have been
unaltered during microprocessor execution. Check words and/or check sums
shall be created for blocks of memory and/or logic equations to implement these
tests.

D. It shall be designed so as to make it impossible through the implementation of
application software to overwrite or otherwise modify the executive software.

PART 3—EXECUTION

3.1 INSTALLATION

A.  Equipment: Design to facilitate service, maintenance, and repair or replacement
of components. Connect in such a way as to facilitate future disconnecting with
minimum interference with other items in the vicinity.

B.  Thales shall support the Owner’s Construction Contractor by providing
necessary installation instructions and documentation, providing assistance to
SFMTA in responding to Construction Contractor’s Requests for Information
and reviewing the Construction Contractor’s Submittals as they relate to ATCS.

3.2 NOT USED

3.3 PROTECTION OF MATERIALS
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A.  Provide for safety, good condition and protection of all materials and equipment
until transfer to Owner’s Construction Contractor. All damaged and defective work
shall be replaced prior to finalinspection.

34  WORKMANSHIP

A.  Manufactured products, materials, equipment, and components to be provided,
conditioned, applied, installed, connected, and tested in accordance with the
manufacturer’s specifications and printed instructions.

B. The installation of all system components shall be carried out by the
Construction Contractor under the direction of qualified personnel.
Workmanship shall meet or exceed industry standards.

3.5 ANCHORING

A. The Construction Contractor shall anchor and brace all equipment, cabling, and
other materials as required by all codes, regulations, and standards. and provide
the required supports, hangers, braces, straps, and other items to properly support
equipment based on Thales’ equipment requirements.

B. NOTUSED
C. NOTUSED

D. Thales to provide anchoring requirements for all proprietary equipment it
provides.

3.6 TESTING

A.  General test requirements are described in Section 34 42 41, ATCSTESTING.

3.7 CONFIGURATIONCONTROL

A.  Thales shall submit a Configuration Management plan for approval.
B.  Thales shall follow revision control procedures for hardware and software.

C.  All changes shall be updated with any changes and each update shall include a
clearly worded reason for the change.

3.8 DELIVERY, STORAGE ANDHANDLING
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A. General requirements are given in Section 01 60 00, PRODUCT
REQUIREMENTS.

B.  Thales-provided ATCS Equipment shall not be shipped until the relevant
Factory Test Reports have been approved, in writing, by the Engineer.

C. Eachitem of the Thales-provided ATCS shall be inspected by the Construction
Contractor and Engineer for shipping damage prior to installation. Any
equipment damaged during shipment shall be replaced by Thales at no cost to
the Owner.

END OF SECTION
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SECTION 34 42 25

ATCS FUNCTIONAL REQUIREMENTS APPENDUMNO.1, 2.3 Amendment 1

PART 1—GENERAL

11 DESCRIPTION OF WORK

A.  This section describes the functional requirements of the ATCS.

B. The ATCS shall perform the functions described in these Contract
Specifications.

PART 2—PRODUCTS

2.1 TRAIN CONTROL FUNCTIONS

A.  The ATCS shall perform the following train control functions:

1.

Except as otherwise specified, the ATCS shall include all train control
functional features that are performed by the ATCS in the SFMTA Market
Street subway at the time the Central Subway system is released for revenue
service, APD-NO.1

The ATCS shall be fully bi-directional.

The system shall provide a moving block method of train control that is fully
automatic with train routing, spacing and speed determined by wayside and
central equipment and communicated to the vehicle on-board control system
by means of a two-way inductive loop antenna. Thales-shall modify the
Vehicle On-board Controllers (VOBCs) as required to accommodate the
new T Line Destination, APP- NO-2

Dwell Times shall be configurable and adjustable as performed by the ATCS
in the SFMTA Market Street subway at the time the Central Subway system
is released for revenue service.

Headway shall be the minimum possible given the constraints of the Central
Subway and the established safe braking model. Turnback headway shall not
be increased above the minimum achievable by delays greater than nominal
for routing and train configuration.

Trains under ATCS control shall travel at the maximum safe speed possible
given the civil speed limits and other restrictions described in these
Specifications.
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7. The ATCS shall support four modes of train operation: AUTO Mode, ATCS
Cab Signaling Mode (CABS), Cut-Out Mode, and Street Mode.

a. Automatic mode (AUTO)

1) Normal daily system operation in the subway shall be performed
with all trains in Automatic mode. Full ATO and ATP functions are
provided during Automatic operations.

2) AUTO Mode can be entered directly from the ATCS CABS Mode
without Central Control Operator action at any time provided the
train is stationary, with the thrust lever in the full service brake
position.

3) Mode changes from Cut-out Mode to AUTO mode shall require
CCO authorization with the VCC “Train Activate” command.

4) Mode changes into AUTO Mode shall be recognized by the VCC,
and the SMC logs the event and changes the train descriptor on the
SMC Line Overview Display.

5) In AUTO Mode there shall be three door control modes that may
be selected by the Train Operator: Auto, Manual close, or Manual
open and close.

b. ATCS Cab Signaling Mode (CABS)

1) ATCS CABS Mode of operation shall provide full ATP functions
while train operation is under the control of the Train Operator.

2) Trains enter ATCS CABS Mode automatically upon movement
into ATCS territory provided that the selected train mode is
CABS/STREET and that the onboard ATCS equipment is
operating.

3) Mode changes from Cut-Out Mode to ATCS CABS Mode shall
require CCO authorization with the VCC “Train Active” command.

4) Mode changes into ATCS CABS Mode shall be commanded by the
VCC. The SMC logs the event and changes the color of the train
descriptor on the SMC Line Overview.

5) Train functions of acceleration, coasting, deceleration and stopping
shall be under the direct manual control of the Train Operator and
are supervised by the ATCS. The ATCS shall only intervene if the
Train Operator performs an operation which the ATCS deems to be
unsafe.

6) A departure shall be permitted when the dwell expires or a dispatch
route is set by the CCO. Permission to depart shall be indicated by
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the “DEPART” message on the Driver’s Display.

7) The Driver Display Unit shall show the current target speed. When
a velocity restriction is encountered, provide the Train Operator
with a three second warning to start braking the train to the new
restrictive velocity. If Train Operator does not keep the vehicle’s
velocity within the required braking profile, the ATCS shall apply
Full Service Brake (FSB) to a stop.

8) In CABS Mode, the Driver’s Control Box Door Mode Switch shall
not have an effect. Doors are controlled by the Train Operator, with
ATCS performing safety supervision.

c. Cut-Out Mode

1) Cut-Out Mode shall provide full bypass of the ATO and ATP
functions of the train. ATCS shall continue to protect trains
operating in Cut-Out Mode from trains operating in AUTO or
ATCS CABS Mode.

2) Cut-Out is not a normal mode of operation. Operation in Cut-Out
Mode is used in exceptional circumstances, such as failure recovery
conditions, and the traversal of failed loops and failed track
switches.

3) Train speed shall be limited to 30mph by a Cut-Out Mode Speed
Limiter (CMSL).

4) Cut-Out Mode can be selected at any point on the track by placing
the ATCS mode select switch on the Driver’s Control Box in the
CUT OUT position, provided that the thrust lever is in the full
service brake position and the train is stationary. Mode changes by
communicating trains into Cut-Out Mode shall be recognized by
the VCC, and the SMC shall log the event, update the train
information on the SMC Workstation and send an alarm to the
CcCo.

5) If Cut-Out Mode is initiated by the Train Operator with no failed
onboard equipment and the VOBC can still communicate with the
VCC, this is referred to as a Communicating Cut-Out (CCT) train.
The CCO can initiate a Full Service Brake of any CCT train by
issuing the SMC *“Consist Stop Now and Wait” command or the
VCC “Set Full Service Brakes” command.

6) If a train is forced to enter Cut-Out Mode due to the failure of
onboard equipment and there is no communication between the
VOBC and the VCC, the train is considered a Non- Communicating
Cut-Out (NCT) Mode train. The train shall be handled as a non-
communicating train and tracking shall be performed using the axle

CoM2012 000 do o2 H12 Ofcrcart10], 2021
OfchOMe e 30 (2 2(] [Ic@20201000311010021 dlcl]



counter blocks.
d. Street Mode

1) Street Mode is the operational mode used outside the ATCS
Territory.

2) Street Mode shall be in effect whenever the selected train mode is
CABS/STREET, and there has been no communication established
between the train’s VOBCs and the VCC.

3) Street Mode shall be entered into automatically from ATCS CABS
Mode when the train exits the ATCS Territory.

8. Provide entry on-the-fly such that trains may enter into ATCS without
stopping.

9. Provide re-entry capability at each loop boundary.
10. Provide multiple safety distances such as K and Non-K.

11. Provide a VOBC recovery function that allows an individual VOBC in a
consist to be restored to ATCS service on-the-fly, APP- NO-2

12. Provide double stopping such that two single car trains (uncoupled) can enter
each subway station in AUTO mode and become berthed with all doors
within the platform if stopping distance permits. Door functions for double
stopping shall be the same as Market Street Subway. APP-NO-1

13. Use safe braking calculations consistent with the existing ATCS to ensure
sufficient train stopping distance and safe train separation.

14. Axle Counter blocks shall be provided as shown. They shall be used for route
and switch protection and to protect Non-Communicating Trains (NCTS).
The axle counter blocks and wayside signals shall provide a means of
absolute block control in the event of subsystem failure that causes loss of
availability of the supervisory functions of the ATCS.

15. Provide wayside signals as shown. See Section 34 42 37, ATCS WAYSIDE
EQUIPMENT, for wayside signal requirements.

16. Provide automatic interlocking control of Chinatown interlocking. Provide
automatic routing and turnback. Provide the routes shown in Table 1 and
routes shown on Contract Drawings as a minimum, APP- NO-2
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Table 1 - ATCS Routes APP- NO-2

Route No | Description (bold italic text indicates a turnback location)
0 BPL <= CTR <> BPR
1 BPL <> CTL <~ BPR
2 BPL <= CTL <~ BPL
3 BPR <> CTR <> BPR
4 BPR <> CTR <> BPL
5 BPR <> CTL <~ BPL
6 BPL <> STL
7 BPL <= STR
8 BPR <> STR
9 BPR <> STL
10 STR <> BPR
11 STR ¢ BPL
12 CTR < BPR
13 CTR <> BPL
14 STL <= BPR
15 STL <= BPL
16 CTL < BPR
17 CTL <> BPL
ABBREVIATIONS:
BPL Bryant Portal Track Left
BPR Bryant Portal Track Right
CTL Chinatown Station Track Left Platform
CTR Chinatown Station Track Right Platform
STL Storage Track Left
STR Storage Track Right
UML Union Square/Market St Station Left Platform
UMR Union Square/Market St Station Right Platform
YBL Yerba Buena/Moscone Station Left Platform
YBR Yerba Buena/Moscone Station Right Platform

17. The maximum length of a revenue service train will be two cars. However,
the ATCS shall be capable of safely managing four communicating cars in a
coupled consist, APP- NO-2

18. The Station Stop Handling function shall command trains operating in
automatic mode to stop at the positions indicated at station platforms within
+/- 18 inches. It shall prevent trains from opening doors unless they are
safely positioned at station platforms, APP- NO-2
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19. Non-communicating Train (NCT) Tracking functionality:
a. Provide the capability to monitor the location of NCT’s in the system.

b. Provide protection for NCT’s and unequipped trains from all ATCS
supervised trains.

c. Provide the capability to track NCT trains through disturbed axle counter
blocks.

d. Detect the presence of “unknown” trains in the system via the
axle counter block subsystem, APP-NO-2

20. ATCS shall ensure the following:
a. Safe separation between trains
b. Flank Protection
c. Validated routing through interlockings
d. Switch locking during moves through interlockings

e. Maximum allowed velocity determination for the consist related to its
current guideway position, incorporating civil speed limits, equipment
speed limits and any CO commanded speed restrictions. APP- NO- 2

2.2  OPERATIONAL FUNCTIONS

A. The ATCS shall perform the following operational functions:

1. The ATCS shall include all operational functions that are performed by the
ATCS in the SFMTA Market St. subway existing at the time the Central
Subway system is released for revenue service.

2. Operational functions shall include Scheduled Mode operation, Headway
Mode operation and Unscheduled Mode operation.

3. The ATCS shall be fully compatible with the upgraded SMC1 and SMC2,
being implemented under a separate contract. Upgrade the SMC software so
that it supports all functions required for the Central Subway. The behavior
and response of the SMC with regard to the Central Subway shall be
operationally consistent with that of the Market Street Subway.

4. Provide software, data, and system updates to make both SMC1(at Lenox)
and SMC2 (at TMC)capable of controlling both the Market Street Subway
and the Central Subway. The SMC2 shall be used during testing and startup
of the Central Subway. SMC1 shall be used to control the Market Street
Subway until satisfactory completion of the RAM Demonstration test.
ATCS test and startup activities performed by Thales shall not disrupt
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service in the Market Street Subway.

5. Provide hardware and software necessary to make each SMC capable of
acting as a backup to the other. Provide a switching function to select which
SMC has operational control. The backup failover function shall occur
automatically without service disruption whenever the controlling SMC
experiences a failure that reduces operational functionality. Provide the
capability to switch the failover function to manual.

6. CCO shall have the capability to place a hold on the portal to prevent trains
from entering.

7. CCO shall have the capability to hold trains at the next upstream platform.
8. Entry into ATCS Territory

a. The ATCS entry location shall be at the Portal on both NB and SB
tracks.

b.  Provide the correct number and placement of axle counters and entry
loops to accomplish entry as shown on drawings. .

c. The ATCS shall support the following operation:

1) At entry, train shall pass over an entry loop which initiates
vehicle/wayside communication. Upon reaching the mainline loop, data
communication between the VCC and each VOBC shall be established.

2) Upon successful completion of the entry checks, the train transitions
from Street Mode to ATCS CABS Mode.

3) Once the ATCS has accepted the train for operation in ATCS CABS
Mode, the Train Operator will control the train based on the Driver
Display Unit (DDU) commands which indicate speed restrictions and
stopping points.

4) AUTO Mode can be entered at any time thereafter provided the train is
stopped.

9. Exit from ATCS Territory - The ATCS shall support the following
operation:

a. Trains can switch from AUTO Mode to ATCS CABS Mode while
berthed at Yerba Buena/Moscone Station.

b. Southbound trains can proceed in ATCS CABS Mode to the portal.

c. Train shall automatically transition into Street Mode when the train
exits the loop. This shall be indicated to the Train Operator by the
“STREET MODE” message on the DDU. Street Mode shall be
activated prior to reaching Bryant Street.
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d. AUTO Mode Trains that exit the subway shall stop and transition to
Street Mode automatically prior to reaching Bryant Street.

10. Re-Entry in ATCS Territory

a. Bi-directional entry points shall be located between each of the three
stations as shown.

b. Provide automatic acquisition at each entry point by which the VCC
re-establishes communications with an ATCS equipped train.

c. Provide manual acquisition to re-establish communication with an
ATCS equipped train at an entry point when one or more of the
VOBCs on the train are not operational.

11. Provide interface to and programming for the Construction Contractor-
furnished portal intrusion detection system that will stops trains in approach
to the portal and holds southbound trains at YBM in the event of activation.

12. Provide functionality for future use of Platform Emergency Stop Buttons
in each subway station as indicated that stop trains in approach to the
associated platform.

13. Provide an interface at each subway station that can be used for future
platform intrusion devices to be provided by others. Activation of these
devices shall stop trains in approach to the associated platform. The interface
shall be made available at a pair of terminals for each platform. App.no.3

14. The ATCS system shall have the capacity to handle future expansion beyond
the tail tracks, including an extended guideway and additional portal
entry/exit area.

15. A Local System Management Center (LSMC) shall be provided at CTS. The
LSMC shall provide a separate connection to the Station Controller
independent of the VCC. The LSMC shall allow the Chinatown interlocking
to be controlled locally and from the SMC when the VCC is not operational.

16. ATCS shall provide the same Schedule Regulation Functionality for Central
Subway as is provided for Market Street Subway. APP-NO-2

17. ATCS shall provide an alert when a train is delayed more than a preset time
period configurable by block. Time periods shall initially be set to 20
seconds. APD-NO-2

2.3 FAILURE RECOVERY MODES

A. SMC Failure — VCC shall continue to control trains in AUTO mode. LSMC shall
provide automatic routing.

B. VCC Failure — SMC and station controller shall continue to control trains by
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absolute fixed blocks using axle counter blocks and wayside signals. Absolute
Block Mode will be enabled by the Central Control Operator when it has been
determined that the VCC has experienced a failure from which it cannot recover
automatically. Provide a means to easily enable Central Fallback to Absolute
Block Mode that can be accomplished in less than 5 minutes. Absolute Block
Mode shall govern train movement from station to station using axle counter
blocks and wayside signals. Provide interlocking protection at the CTS crossover.
Time locking shall be used to protect trains approaching signals that have been
canceled. APP- NO:2

C.  Loop Failure — Train shall automatically re-enter at next loop boundary

D. Axle Counter Block Disturbed — Provide same response and recovery as Market
Street Subway as a minimum.

E.  NCT through System — Track the train through the Subway using axle counter
blocks. Control the train using fixed blocks and the Construction Contractor-
furnished Wayside signals. Protect the train from all other trains.

2.4 PASSENGER INFORMATION FUNCTIONS

A. The ATCS shall include all passenger information functional features that are
performed by the ATCS in the SFMTA Market St. subway at the time the Central
Subway system is released for revenue service.

B.  Provide Public Mimic information for the Central Subway that can be used by
SFMTA for display. Information shall be in the same format similar to the Market
St. Subway. APP- NO-2

C.  Provide an interface to the Subway Location Server (SLS). The interface shall
provide train location and predicted arrival information similar to the Market St.
Subway. APP- NO-2

2.5 MAINTENANCE FUNCTIONS

A. The ATCS shall include all maintenance functional features that are performed
by the ATCS in the SFMTA Market St. subway at the time the Central Subway
system is released for revenue service.

2.6 TAIL TRACKSTORAGE

A. The ATCS shall perform all required safety and operational functions should the
tail tracks be occupied for any reason. Terminal station headway performance
may degrade in the event that vehicles are forced to remain in this area, but CTS
station stopping shall be performed in AUTO in as little time as possible given
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the stopping distance available.

B.  Tail tracks shall be designated as automatic coupling areas.

PART 3—EXECUTION

NOT USED

END OF SECTION
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SECTION 34 42 27

ATCS SAFETY ADDENDUM NO. 2 Amendment 1

PART 1—GENERAL
11 DESCRIPTION

A. This Contract Specifications Section covers the safety requirements for the
design of the ATCS. Safety of trains, passengers and personnel shall be the
paramount design requirement.

B. All control methods, circuitry, equipment, appurtenances and operating
procedures provided by Thales shall conform to the requirements of this Contract
Specifications Section.

C.  Thales shall provide support to SFMTA'’s effort in demonstrating compliance of
the train control system with CPUC GO 164-D, Rules and Regulations
Governing State Safety Oversight of Rail Fixed Guideway Systems. Thales shall
demonstrate to the California Public Utilities Commission that the ATCS system
provided under this Contract continues to meet the intent of CPUC GO 127 in a
similar way to the Market St ATCS and that it has not changed in any way that
would compromise compliance. APP-NO-2

D.  This work shall include presentations, technical reports, attending meetings with

the CPUC, and other necessary documentation to obtain CPUC approval.
ADD. NO. 2

1.2 SUBMITTALS

A. Refer to Section 01 33 00, SUBMITTAL PROCEDURES for submittal
requirements and procedures.

B.  Submit the following for approval:

1 A high-level description of the overall design of the ATCS system and
interfaces. Text shall be augmented with block diagrams showing the
implementation of all vital functions and their interaction. Descriptions and
drawings shall be in sufficient detail to clearly identify major software and
hardware components. Descriptions and drawings shall clearly distinguish
hardware components as CLASS I, 11, or 11l and software components as vital
or non-vital.

2 A description of new ATCS equipment (not previously employed by SFMTA
in the existing ATCS) that is proposed and the analysis methods used to verify
safe performance of individual items and as these are combined/interfaced with
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12
13
14

the existing ATCS system.

A description of the safety assurance concepts and program showing how all
ATCS implementation risks are adequately mitigated. The individual analysis
methods proposed to be used to confirm the safety of the ATCS system shall
each be described. Include a statement of the extent to which each analysis
method is effective and verification of that effectiveness. The description shall
also indicate the specific major hardware and software system components to
which each analysis method isapplied.

Detailed documentation describing the design of new (to SFMTA)ATCS
system components:

a.  Include schematics of all new hardware components with complete
descriptions of the functions served by the proposed components.

b. Make available for review all new and modified vital application
logic software.

c. Annotated software listings shall be made available as printed copy
and as electronic “txt” files. Annotated software listings shall be
made available as printed copy and as electronic .txt files. Vital
software that is not application logic software and is deemed
proprietary shall be placed into escrow. The software shall be held
in escrow by an approved independent third party such that the
software is made available to the Engineer in the event Thales is no
longer able or willing to support the software.

A listing of all safety related design assumptions.

An updated Preliminary Hazard Analysis (PHA) of the ATCS system
identifying all new (to SFMTA) potentially hazardous conditions.

The standards used to design and implement CLASS I hardware.
The standards used to design and implement vital ATCSsoftware.

A worst-case analysis of any new (to SFMTA)analog circuits in the ATCS
system.

An ATCS “system” software analysis if the proposed “system” software is
materially different from that installed on the existing SFMTA system.

A Fault Tree Analysis (FTA). The FTA shall form the basis for the
calculation of the MTBHE for the ATCS system.

A worst-case analysis of all analog circuits in the ATCS system.
A FEMCA of ATCS system CLASS I hardware.
An analysis of ATCS system CLASS Il hardware.
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15.  An analysis of ATCS system CLASS IlI hardware.

16. Documentation showing all steps in the calculation of MTBHE values for
the ATCS system.

PART 2—PRODUCTS

21 DESCRIPTION

A.  All vital functions required to be performed by the ATCS shall be implemented
by the vital portion of the system. The vital functions shall be fail-safe and
independent of other (non-vital) ATCS functions.

B.  All ATCS system hardware and software that either performs vital functions or
could affect the safe performance of the system shall comply with the safety
design, implementation and analysis requirements contained in these Contract
Specifications.

C. The final design and safety of the implemented ATCS system shall be the
responsibility of Thales and shall be in conformance with the requirements of
these Contract Specifications.

2.2 DEFINITIONS

A.  Application Logic: Application Logic is the set of instructions or data that defines
system operation to the implementing equipment. Application logic includes
those primordial functions which are not inherent in the equipment used for
implementing system functions but which vary from application to application.
It also includes descriptions or values of functions and parameters required by
the specific equipment to implement system functions.

B.  Closed-loop Principle: System design adhering to the closed-loop principle
requires that all conditions needed to permit a state or action must be verified to
be present before the permissive state or action can be initiated, and be
continuously present for the permissive state or action to be maintained.

C. Fail-Safety: Fail-safety in the context of this Contract Specifications Section is
defined as the property of the system that assures the safe implementation of vital
functions under all conditions including hardware failures or software errors.

D. Mean Time Between Unsafe Errors (MTBUE): MTBUE is defined as the mean
time between the execution of software errors which adversely affect the safe
implementation of a vital function (See Software Errors). MTBUE is the
reciprocal of PEU.

E.  Mean Time Between Hazardous Events (MTBHE): A hazardous event is defined
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as the occurrence of an unsafe condition that exposes passengers, personnel or
equipment to injury or damage, including the effects of software errors and
hardware failures. MTBHE is the mean time between such events. MTBHE is
calculated using the probabilities that a software error and a hardware failure
would cause an unsafe condition; and is the reciprocal of the summation of PFU's
and PEU's.

F.  Mean Time Between Unsafe Failures (MTBUF): MTBUF is defined as the mean
time between hardware failures that have an adverse effect on the safe
implementation of a vital function. MTBUF is the reciprocal of PFU.

G. Non-Vital Software: Non-vital software is software whose normal operation has
no effect on the implementation of any vital function.

H.  Primordial Logic: Primordial logic defines the intended system operation
independent of the implementing equipment. Primordial logic may define vital
as well as non-vital system operations. An example of vital primordial logic is
the set of logical constructs that represent the route and aspect requirements of
an interlocking. This set of constructs represents routes through the interlocking
and the associated aspects and provisions for prohibiting conflicting routes and
aspects.

l. Probability of a Hardware Failure being Unsafe (PFU): Given a hardware failure,
PFU is defined as the probability that the failure would have an adverse effect on
the safe implementation of a vital function.

J. Probability of a Software Error being Unsafe (PEU): Given a software error, PEU
is defined as the probability that the error would have an adverse effect on the
safe implementation of a vital function.

K.  Safe Implementation: Safe implementation requires that the system as designed
and placed into service shall assure a state known to be safe regardless of the
occurrence of failure.

L.  Unsafe: Unsafe in the context of this Contract Specifications Section is defined
as a characteristic that exposes passengers, personnel, or equipment to injury or
damage.

M.  Vital: A characteristic that defines software, hardware, systems, and functions as
having known failure modes that can lead directly to a hazardous event.

2.3 GENERAL SAFETY REQUIREMENT

A.  The ATCS system shall assure within acceptable limits as specified herein that
there are no malfunctions that could result in a hazardous event.

B. Perform a comprehensive Fault Tree Analysis (FTA) for the ATCS system

provided under this Contract. All safety considerations shall be included. The
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results of this analysis shall be shown in a Fault Tree with the final result clearly
indicated. If Thales has extant analyses and documentation that are equivalent to
these requirements, they may be submitted for consideration and approval by the
Engineer.

C. The FTA shall consider all aspects of the system including basic (primordial)
logic of the design, the equipment used to implement the design, and the response
of the operating system and operations and maintenance personnel.

D. The FTA shall consider the results of other analyses performed for the ATCS
system including the FMECA as specified herein.

24 SAFETY DESIGN, IMPLEMENTATION, AND ANALYSIS
REQUIREMENTS

A.  Thales shall be responsible for the assurance of safety for the ATCS system as
described in these Contract Specifications. Adhere to the following design,
implementation, and analysis requirements.

B. System Primordial Logic Design Requirements: Translate the functional
requirements of ATCS as defined in these Contract Specifications into a set of
logical expressions that shall be the primordial logic of the ATCS system. Expand
the primordial logic, if necessary, to achieve a complete set of expressions which
when implemented by the ATCS system components, shall provide safe system
operation.

1. The primordial logic shall be independent of the means of implementation
and shall be expressed in Boolean form or ladder logic for vital functions
and high level software code or equivalent pseudo code for non-vital
functions.

2. The primordial logic shall be error free, that is, when implemented correctly,
it shall not allow the system to reach an unsafe state or perform an unsafe
action.

3. Vital primordial logic functions shall be made distinct from those that are
not vital.

4. Vital primordial logic shall be designed in strict accordance with the closed-
loop principle. Failure to perform a logical operation or absence of a logical
input, output or decision shall not cause a hazardous event. System safety
shall be independent of the occurrence of an action or logical decision.

C.  ATCS System Design Requirements: The ATCS system shall meet the following
design requirements:

1. Systems responsible for the safe implementation of vital functions shall be
designed in accordance with the closed-loop principle.
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2. All failures that can lead to a hazardous event shall be self-revealing. There
shall be no combination of non self-revealing component or system failures
that can cause a hazardous event.

3. Application logic and functions shall be executed as high-level logic and/or
functions. Application logic affecting non-vital functions shall be kept
separate and distinct from application logic affecting vital functions.
Changes to non-vital application logic shall be performed without requiring
re-verification of vital application logic or vital routine software.

4. The MTBHE for the ATCS system provided under this Contract shall be
greater than 10° years.

D. ATCS System Software Design Requirements:  System software design
requirements shall be as follows:

1. Vital Software:

a  Vital software shall be designed such that it can be demonstrated to
either be error-free or have a calculable PEU and, subsequently, a
calculable MTBUE.

b.  Vital software shall be identified as such in Thales’ software system
block diagrams and by individual routine in the software listings.

¢ Submit vital software design and implementation standards for
approval. Vital software shall be designed to conform to the approved
standards.

2. Non-Vital Software: Software not identified in Thales’ software listings and
system software block diagrams as vital software shall be considered non-
vital software.

E. ATCS System Implementation Requirements: Vital implementation
requirements shall be as follows:

1. Hardware Implementation Requirements:

a  Hardware shall be implemented in a failsafe manner using approved
vital hardware design and implementation standards.

b.  Implementation of vital hardware shall include separation of PCB traces
and components, detailed specification of components.

2. Software Implementation Requirements. Demonstrate that the coding of
routines and the transformation of the software code into machine language
by compilation, assembly, or interpretation is error-free or has a calculable
probability of a software error being unsafe (PEU) and, subsequently,
calculable mean time between execution of unsafe errors (MTBUE).
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F.  Safety Analysis Requirements:

1. Analyze each new (to SFMTA) portion of the ATCS system with regard to
those factors in Thales’ design upon which the safe implementation of vital
functions is dependent.

2. Any number of simultaneous component or system failures attributable to
the same cause or related causes shall be treated as a single point of failure
in the safety analysis.

3. The minimum requirements of the analysis shall be as follows:

a
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Verify that the primordial logic design meets the ATCS system design
requirements herein and produces safe system operation if implemented
correctly.

The analysis shall identify all vital functions performed by the ATCS
system.

1)

2)

Preliminary Hazard Analysis (PHA): Perform an update to the
ATCS PHA it to identify all hazardous conditions and the faults
that precipitate them. The faults identified in the PHA shall in turn
be used to identify those functions, the incorrect performance of
which, may cause a hazardous condition to exist, that may influence
vital functions.

Fault Tree Analysis (FTA): Perform an FTA on all safety related
portions of the ATCS system using the faults identified in the PHA,
arranged in hierarchical order, as initiation points. The FTA
branches through all system hardware and software components to
a level sufficient to identify those components that affect the safe
implementation of vital functions associated with those faults.

Analysis of Vital Software.

1)

The analysis shall show that the logic, structure, algorithms, and
coding of all vital software, including its subsequent translation into
machine-readable language, either:

a) Contains no errors that can adversely affect the safe
implementation of any vital function, or

b) Has a calculable PEU and, subsequently, a calculable
MTBUE.

Analysis of Non-Vital Software. The analysis shall demonstrate that a
non-vital software failure does not affect operation of vital software.

Worst Case Analysis. The analysis shall show the effects of all
analog components vital hardware at their worst-case tolerance.
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2.5 REQUIREMENTS FOR THE FAILURE MODES, EFFECTS AND
CRITICALITY ANALYSIS (FEMCA) OF NEW (TO SFMTA) VITAL
HARDWARE

A.  Analyze failure modes related to all new component types, such as self-
oscillation, susceptibility to spurious signals, vulnerability to electrical or
mechanical shock, and electronic phenomena that mimic signals that normally
indicate safe conditions. Failure modes shall be classified as self-revealing or non
self-revealing. The FMECA shall demonstrate that adequate controls are
provided for all hazardous events resulting from combinations hardware failures
in the ATCS system, and other factors originating in the ATCS system.

B. The FMECA shall include the effects of power supply fluctuations and ripple,
switching transients, inductive coupling of circuits, and the potential for
abnormal circuit configurations that could occur as a result of the opening of
circuits where three or more components are connected to a common node.

C.  The FMECA shall include the following:

1. How component failures within filters affect their ability to block passage
of unwanted signals and pass desired signals.

Effects of component leakage.
Effects of components increasing in value towards open.
Effects of components decreasing in value towards short.

Effects of open components.
Effects of shorted components.

N g~ LoD

Effects of shorted turns, inter-winding shorts and open windings in
transformers and inductors.

8. Effects of ground or combination of grounds on components or circuits.

D.  Component failure modes shall be analyzed individually. Shorts between circuit
traces and connector contacts on PC boards shall be analyzed. Adjacent PCB
traces and connector contacts conforming to the following minimum
requirements may be exempted:

1.  Minimum spacing between traces or connector contacts not humisealed is
0.25 inch.

2. Minimum spacing between humisealed traces is 0.10 inch.
26  SAFETY ASSURANCE

A. Provide a description of the safety assurance concepts under which the ATCS
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equipment is designed and implemented. The description shall indicate how vital
functions are performed such that hardware failures or software errors will not
result in a more permissive condition or action than the overall system conditions
safely permit. The description of the safety assurance concepts shall include a
statement of all fundamental assumptions made with regard to the assurance of
system safety.

B.  Provide a description of all factors upon which the safety assurance concepts
depend. If any of the following factors are applicable, they shall be included in
the description as a minimum.

Software is error-free.

Software functions, logic, or coding are present and not omitted.

Software data structures, expressions, or tabular application data are correct.
Defined hardware failure modes are absent in specific parts.

Hardware circuit or component failures are self-revealing.

o o M w e

A decision, condition, or action must be validated by comparing two
independent processes; the validation comparison must occur at a minimum
frequency; and the comparison must occur at a particular level in the
decision-making process.

7. The degree of independence of two or more hardware or software systems or
processes.

8. The set of anticipated hardware failure modes tested to reveal hardware
failure modes is complete and accurate.

9. Electrical noise or disruption is absent in signals being measured or
monitored, or in logical processing.

10. An action or function must be performed, a software component must be
executed, or any positive action must be performed.

11. Equipment must be tested or maintained at specific intervals.
12. Message corruption must be detected.

C. Provide a description of the techniques to be used to assure that each safety
assurance factor affecting the system is effectively and comprehensively
satisfied. Include examples.
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PART 3—EXECUTION

NOT USED

END OF SECTION
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SECTION 34 42 31
ATCS SYSTEMS ASSU RANCE ADDENDUM NO. 2 Amendment 1

PART 1—GENERAL
11 DESCRIPTION

A. This Section defines the specific reliability, availability, and maintainability
requirements for ATCS. Section 20 71 00, SYSTEMS ASSURANCE provides
general requirements for Systems Assurance for other systems, APDP- NO-2

12  SYSTEMS ASSURANCE PLAN

A. Thales shall develop an ATCS Systems Assurance Plan (SAP) that clearly
identifies and reflects its approach to incorporating reliability and maintainability
into final design and construction of the Project. APP-NO-2

B. Thales shall ensure that the systems assurance requirements of these
specifications are met. The requirements within these specifications shall apply
to all Contractor supplied ATCS equipment including hardware, software,
assemblies, components, parts, systems, and subsystems, APDP- NO-2

C. Thales’” SAP shall incorporate a disciplined approach to effectively evaluate
reliability, availability, and maintainability including preventative maintenance
for systems and subsystems, APP- NO-2

D. The SAP shall clearly define tasks and responsibilities for accomplishing the
specific systems assurance requirements, APP-NO-2

E.  The SAP shall include the following: APP-NO-2

1. Task descriptions and activities, related to design, calculations, prediction,
construction, and demonstration APP-NO-2

2. Thales’ project team organization including the identification of individuals
who are responsible for the various systems assurance tasks. Apbp. NO. 2

1.3 SUBMITTALS

A.  The following plans and information shall be submitted for approval prior to
fabrication and factory wiring of the system. Equipment Procurement and
fabrication shall be at Thales’ risk until approval has been received from the
Engineer for all relevant submittal documents herein specified. APP- NO-,

1. Submit ATCS Systems Assurance Plan (SAP) within 30 days of Notice to

co2r2 0on o oo H30 O rCar10, 2021
Ofchte M 30 2 31 [¢ar20201000311011002(1 dcl]



Proceed (NTP). Updates shall be provided to reflect changes in the program
or design. APD- NO.2

Submit ATCS Reliability Analysis (RA) for each system with calculated

predictions of Mean Time Between Failures (MTBF) and Availability. AP
NO. 2

Submit ATCS Maintainability Analysis with calculated predictions of
Mean Time To Repair (MTTR) for each subsystem. APP- NO- 2

Submit the following for ATCS Reliability Demonstration: APP- NO- 2

a. Reliability Demonstration Test Plan APP-NO-2

b. Reliability Demonstration Test Reports APP-NO-2

Submit the following for ATCS Maintainability Demonstration: APP-NO-2
a. Maintainability Demonstration Test Plan APP-NO-2

ADD. NO.2

b. Maintainability Demonstration Test Reports

A Preventative Maintenance Plan as described herein prior to start of
training. APP- NO-2

PART 2—PRODUCTS

2.1 DESIGN REQUIREMENTS
A. Incorporate the following as part of the Systems Assurance process: APP-NO-2

1.
2.

Use of standard equipment and service proven designs, APP-NO-2

Use of interchangeable, modular equipment and components, APP- NO-2

Extensive and prominent labeling of equipment, parts, conduits,
and wires, ADD. NO. 2

Use of unique serial numbers for traceability of equipment,
assemblies, and components, APP- NO-2

Use of simplified tier numberingof systems, and corresponding components
that will facilitate specific reliability calculations, APP- NO-2

Use of standard, pre-wired harnesses instead of wiring performed
individually, where doing so improves maintainability, APP- N9

Use of weatherproof seals and latches that promote access, while at the
same time, preventing intrusion of the elements, APP-NO-2

B.  Provide a system that is immune to levels of internal and external electrostatic
and electromagnetic conducted or radiated interference including commercial
broadcast frequencies such as used for television, radio, CB, etc. that may have
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transmitters or other equipment operating in close proximity to SFMTA's right-
of-way. Levels of EMI generated shall not adversely impact, nor shall Systems
be impacted by existing SFMTA’s electrical environmental conditions.
Applicable FCC requirements shall apply. APP- NO-2

C. To achieve a more uniform compliance, Thales shall recognize the inherent
interrelationship and inseparability of reliability, maintainability, and safety
(RM&S) principles and methods in many aspects of analysis, design, test,
demonstration, and failure correction. Thales shall consider RM&S requirements
and criteria as an integrated whole, APP-NO-2

D. To address a problem of non-compliance with a given requirement, Thales shall
employ an integrated RM&S approach to corrective action. This shall recognize
that while there may be separate reliability and maintainability actions that could
each solve the problem, either action might impact safety. In any such situation,
Thales shall not, without SFMTA’s approval, assume that the problem must be
solved solely by a reliability action or a maintainability action, APP-NO-2

E.  The physical and mechanical configurations of equipment and rack assemblies
shall give high priority to the ease with which the units may be inspected,
maintained, and removed. Location of all equipment shall be as shown on the
submitted arrangement drawings. APP- NO-2

F.  Labels shall be provided for each input and output that clearly denotes the
respective function of each for ease of maintenance and troubleshooting. These
shall be provided for all wiring and terminals and be complete with nomenclature
and include a “to/from” designation, APP- NO-2

G.  All hardware and systems must be industry proven, without sacrificing SFMTA’s
or Thales’ ability to incorporate performance improvements. The SFMTA desires
that spare parts and maintenance procedures be similar to or identical with those
presently being used wherever practical, and whenever such similarity does not

sacrifice performance, and does not incorporate use of obsolete equipment. APP:
NO.2

H.  The maintainability program shall demonstrably minimize maintenance labor and
material costs, and the need for specially trained or highly skilled repair and
maintenance personnel, APP- NO-2

l. Thales shall implement a maintainability program of sufficient depth and scope
to assure attainment of and demonstrate compliance with all applicable
maintainability requirements including a MTTR of 30 minutes or less. Features
shall be incorporated into the design of Project elements to minimize repair time
and preventive maintenance time, APP-NO2

J. Thales shall provide all necessary special hardware and software tools that enable
SFMTA to maintain the system, APP-NO-2

K.  Each vital processor unit shall be equipped with a non-vital communication port
for event data and maintenance port communications. APP-NO-2
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PART 3—EXECUTION

3.1 RELIABILITY DEMONSTRATION TEST

A.  The Reliability Demonstration Test (RDT) for the ATCS shall be conducted on
the installed equipment. Equipment included in the RDT shall be in its final
configuration. Equipment that is not in compliance with the designated
configuration shall be replaced or repaired to meet the specified configuration
prior to beginning the test.

B.  Reliability testing shall commence when revenue service has begun and shall
continue for up to 20 months or as modified by the RDT Committee as described
on Section 3.3 A below. ATCS reliability requirements are specified in the
following Table 1 - ATCS Reliability Requirements: APP-NO-2

Table 1 - ATCS Reliability Requirements APP- NO. 2

System MTBF

VCC 10,000 Hours
SMC 10,000 Hours
Station Controller 20,000 Hours
and ACE

Axle Counter 20,000 Hours
Inductive Loop 40,000 Hours
System

Power Supply 8,000 Hours

C.  Conduct availability demonstration testing along with the RDT. The pass/fail
criteria shall be based on downtime during a six month period. Downtime is the
period during which one or more trains in the Subway are forced to operate in
Cut-out mode or are immobilized due to ATCS malfunction. For each
malfunction event, the downtime shall include the sum of downtimes for all non-
concurrently affected trains. The total downtime during Revenue Service in a
sliding six month window shall not be greater than 2 hours, APP-NO-2

D. The availability demonstration test shall be repeated if a significant design
change is made and if any ATCS hardware or equipment is replaced by a different
make or model. APP- NO-2
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3.2 RELIABILITY DEMONSTRATION TEST REPORTING

A. During the Reliability Demonstration Test (RDT), data of each failure will be
collected and recorded. A SFMTA-established RDT Committee will review
incident reports and determine who is responsible for each incident on a monthly
basis. If Thales is responsible, they shall propose a solution and follow up to
ensure that the incidents are resolved.

B.  Following each monthly RDT Committee review meeting, update the MTBF’s
of each system based on the chargeable incidents for each system and the elapsed
RDT time. A Chi-squared methodology presented in Table 2 shall be used to
calculate the MTBF for each system. The statistical formula to calculate the
MTBF is specified below at the 90 percent confidence level:

MTBF = 2*T/X?(2R+2, 1-0)

Where:
T = cumulative test time in hours
X = Chi-square value

R = number of observed failures

2R+2 = degree of freedom

a = confidence level — percent

Table 2
Chi-Square Values @ 90 Percent Confidence Level
R 2R+2 X?
0 2 4.605
1 4 7.779
2 6 10.645
3 8 13.362

C.  Submit monthly RDT reports to the Engineer. APP-NO-2

3.3 TERMINATION OF RELIABILITY DEMONSTRATIONTESTS
A. Atthe end of each RDT period, if the associated MTBF requirements have been
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met, the test is satisfactorily terminated. The RDT may, with the approval of the
RDT Committee, be terminated before the expiration of the 20 month test
period if the test data predicts that the MTBF requirements are highly likely to
be met during the time remaining in the test period. The RDT may not be terminated if
the MTBF requirements are not met. Implement whatever corrective actions are needed
to resolve all reliability issues and to achieve the required reliability performance levels
specified.

3.4 MAINTAINABILITY
A.  Maintainability Analysis

1. Thales shall analyze the design to ensure that the objectives of the
maintainability program are attainable in the areas of accessibility and mean
time to repair. The MTTR requirements shall be compared to those actually
being predicted and achieved by Thales. Thales shall identify and define the
prediction techniques that have been used, and shall substantiate variances
exceeding 10 percent of any requirements. The variances shall not exceed

15% for any equipment.
ADD. NO. 2

2. ldentify each Lowest Line Replaceable Unit (LLRU). These are the
replaceable units that Thales recommends be replaced to restore the system
to service. The set of LLRUs so identified shall be complete, such that all
hardware failures can be remedied by replacement of one or more LLRUs.
The MTTR calculation shall be based on diagnosis, removal and replacement
of the LLRUs, and restoration back to service from the arrival of
maintenance technician at the site and not counting site
protection. APP no. 2

B.  Thales shall plan and conduct a Maintainability Demonstration Test (MDT) to
verify that maintainability requirements have been met. The MDT shall be
planned and scoped to: APP- NO-2

1. Disclose potential problem areas in design that could affect the
maintainability and support of the installed system,

2. Validate maintenance concepts and repair procedures required to
successfully operate the Project in a transit environment.

3. Validate removal and replacement times, ground-support equipment
requirements, shop repair times, and number of personnel and special skills
required for maintenance tasks.

4. Demonstrate that the MTTR for the ATCS is 30 minutes or less, APP-NO-2

5. Demonstrate that each LLRU is replaceable within five minutes without

disassembly other than obtaining access to jumpers or on-board switches.
ADD. NO. 2

C. An MDT shall be performed on each system and subsystem. Thales shall
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prepare and submit a Maintainability Demonstration Test Plan for approval no
less than 60 days prior to the test and a final report within 30 days after completion
of the test. The test results shall be in narrative format including, but not limited
to, the following: APP- NO-2

1. Test Objective

Test Location(s) and Dates or Period(s)
List of Equipment Under Test
Pass/Fail Criteria.

Data

Charts

N oo g ~ D

Test Conclusion

D.  The Pass/Fail criteria shall be quantifiable, APP- NO-2
E.  The Engineer must witness the MDT APD-NO.2

F.  Preventative Maintenance Plan: Thales shall develop and submit a detailed
Preventative Maintenance (PM) plan based upon the maintenance concepts and
maintainability requirements established in the SAP. The plan shall refine and
enhance the PM goals declared in Thales' Proposal. The PM plan shall include
all servicing, inspections, scheduled overhaul, or any task required on a scheduled
basis. The elapsed time to perform specific tasks shall be defined in the analysis,
and also in maintenance and servicing manuals. Thales shall identify and define
the prediction techniques that have been used, and shall substantiate variances
exceeding 10 percent of any initial predictions. The variations shall not exceed
15 percent for any subsystem at any time. All tasks will be sorted and grouped

by time interval (ex. daily, weekly, monthly, etc.), as well as by subsystem. APP:
NO. 2

END OF SECTION
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SECTION 34 42 35

ATCS ROOM EQU I PMENT ADDENDUM NO. 1, 2 Amendment 1

PART 1—GENERAL

11 DESCRIPTION

A. This Contract Specifications Section specifies the design, furnishing of
proprietary equipment and testing of signal system racks, mounted components,
and utilities as described herein and as shown on the Contract Drawings.

B. The ATCS at Chinatown Station Train Control Room (TCR) shall include a
Local System Management Center (LSMC) and a Station Controller.

C.  The Station Controller shall include two Axle Counter Evaluators (ACE). One
ACE shall control axle counters on the northbound track and the other shall
control axle counters on the southbound track.

D.  Provide all vital and non-vital circuitry and components required to obtain a safe
and reliable system.

E.  The Owner’s Construction Contractor shall be responsible for arranging transport
of the ATCS Room Equipment from-the Thales Local Warehouse to their final
field sites. Prior to transport, the Construction Contractor shall prepare each site
for installation including cable entry, cable routing systems, communications,
and electrical power service, etc.

F.  Upon delivery and QC acceptance, the Construction Contractor shall commence
with field installation. Field installation shall include, but not be limited to,
termination of the wayside cables on the entrance rack, connection of electrical
power from the ATCS Room’s main electric panel, and interconnection with
other locations. Thales shall provide all installation instructions and
documentation, including the book of plans for each TCR as described in 1.3 B
of this Section, for the Contractor’s use in installing all proprietary equipment
including required interface requirements.

G.  The work to be done shall also include mark-ups by Thales for any revision and
updating of the Book of Plans for the TCR, ATCS equipment, the rack
arrangements, and equipment arrangement to reflect the actual “as-built”
conditions.

H.  Thales shall perform a site survey and confirm the adequacy of the Train Control
rooms and submit a report to the Engineer noting concurrence or any discrepancy
to specified requirements. The Construction Contractor shall assess and report
on the means and methods for transporting the
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ATCS components to their final locations. Thales shall review these reports for
completeness and advise of any discrepancies with Thales Installation
requirements.

1.2 QUALITY ASSURANCE

A.  Factory test of the proprietary ATCS equipment shall be conducted in accordance
with the Thales’ Factory Test Procedures as approved

B.  All electrical components, unless otherwise specified herein, shall be rated to
operate at power, voltage, current and temperature levels twenty percent above
that level which the components will be subject to in normal service.

C.  The Construction Contractor shall inspect the TCR after the ATCS equipment
and support systems have been installed and correct any deficiencies. This
inspection shall be conducted in conformance with the requirements of Thales’
Installation Inspection Procedures as approved by the Engineer.

1.3  SUBMITTALS
A.  Comply with Section 01 33 00, SUBMITTAL PROCEDURES.

B.  Submit a complete book of plans for each TCR for approval prior to fabrication
and factory wiring of the equipment racks for the specific location. The book of
plans for each TCR shall include, but is not limited to the following:

1. Room Layout Drawings

2. Rack Layout Drawings

3. Schematic drawings for all ATCS room equipment.

4. Detail drawings of the interface to the electrical service.
5

Construction drawings of the cable entrance, final arrangement of
apparatus and details of wire ways and entry to the TCR.

o

Circuit plans for all input and output functions

7. Flow diagrams, functional block diagrams and program listings for the
system

8. Wire routing diagrams showing power distribution, hardware interface,
serial data link, and any other wire, fiber and cable associated with the
ATCS. Wire routing within instrument racks, between instrument racks, and
from instrument racks to entrance racks, power racks, and any other
destinations shall be shown in detail,

9. The proposed mounting, layout, and grounding arrangement of all
components.
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PART 2—PRODUCTS

2.1  GENERAL DESIGN REQUIREMENTS

A.  Within the furnished ATCS, like functions shall be performed by identical units.
The hardware or equipment used in one portion of the system shall not be
different from that used in another portion to perform the same function under
identical operation and environmental conditions.

B.  The application of special custom assemblies shall be confined to those required
to comply with the Specification. Every effort shall be made to minimize custom
design and minimize the number of unique chassis or modules.

C.  All equipment shall be designed in a modular fashion to the greatest extent
possible. Each rack, shelf, terminal board and other such items shall include
twenty-five percent spare spaces for future additions. Spare space shall be
arranged so that entire assemblies currently used can be added. APP-NO-1

D. Each system shall be wired to accommodate a ten percent expansion of inputs
and outputs. The circuit plans shall show all spares. All wiring shall conform to
approved practices, APP- NO-1

E.  Each system shall be supplied with twenty-five percent spare memory capacity,
and input and output circuit boards.

F.  Equipment and software shall be the most recent proven versions.

G.  All circuit boards shall have internal as well as external data and power surge
protection.

H.  Visual indications, such as LED lamps, shall be used to demonstrate that the
system is functioning properly and to indicate faults, state of individual I/O ports,
serial links, etc.

l. All microprocessor equipment shall be mounted complete with necessary
accessories on standard 19-inch racks to accommodate equipment utilizing
standard EIA hole spacing. Racks and/or cabinets shall be furnished with
provisions for EMI mitigation and ventilation as required for optimum
performance. No forced air ventilation shall be used.

J. The ATCS equipment shall be designed with convection cooling such that heat
generating components, including but not limited to such items as transistors with
heat sinks and large wattage resistors, and shall not be located next to other
components that are affected by temperature.

K.  Each unit shall have a unique site identification code. This code and any other
site specific information shall be resident on the unit. Where hardware settings
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are required, the hardware shall be located where the unique 1D code cannot be
inadvertently changed.

Labels shall be provided for each input and output that clearly denotes the
respective function of each for ease of maintenance and troubleshooting. These
shall be provided for all wiring and terminals and be complete with nomenclature
and include a “to/from” designation.

The dielectric requirements of the equipment shall be designed and manufactured

to comply with recommendations of the AREMA C&S Manual, Part 11.5.1.

2.2 POWER

A.  Separate the power source for input and output functions from the one used for
processor logic functions.

B.  All connections to external circuits shall be double break and designed to
interface to standard signal equipment operating at normal voltages as employed
on SFMTA.

C.  Provide all internal logic level power supplies. All Contractor supplied power
supplies shall provide DC isolation and indicator LEDs.

D. Each sub-system shall have its own dedicated power supply. Provide all such
devices, including, but not limited to, the power supply, power switches, fuses
and surge protection.

E.  The power supplies selected shall have a proven reliable record in the application
within the transit environment.

F.  All power supplies shall be designed for easy removal and replacement and not
require any de-soldering to remove or replace.

G.  Provide for indication fusing and surge protection as the power enters the rack.

Separately fuse power to each CPU, normal and standby, and to each of normal
and standby input and output boards. An individual fuse shall be supplied for the
energy to individual input and output circuitboards.

2.3 FIELD DIAGNOSTICSYSTEM

A.  Provide a system that contains all required software that permits the diagnostic
and debugging of the field systems both vital and non-vital, and associated
application software. The Field Diagnostic System shall be capable of easily
performing the following functions: APP- NO.2
1. Not Used APP-No.2
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Monitoring CPU status,
Real time diagnostic of each input/output port as to the status and condition,

Determining the version of software running,

o ~ w

Determining the status of any internal relay state or application logic state for
both vital and nonvital systems.

6. Determining the system status.

7. Displaying error codes for all error detection software. All error codes should
have a reference and provide detailed information associated with the probable
reason for the error code displayed.

8. The Field Diagnostic System shall be capable of displaying dynamic real time
data. The displays shall include the name of each internal relay (parameter) or
input/output and the logic value for each. The system that is in service shall
continue to operate on-line while the Field Diagnostic System is connected and
operating. All screen displays shall be submitted to the Engineer for review and
approval.

24  GENERAL HARDWARE REQUIREMENTS

A. The installed vital processor units shall have access from the rear.

B.  All plug connectors, power supplies, power conditioning devices, terminal
boards, wire connectors and other equipment required to achieve a complete,
stand-alone subsystem shall be mounted on the instrument rack along with the
associated processor units.

C.  Each input, output and input/output printed circuit board shall be equipped with a
lighted status indicator on each port. The indicator shall be lighted when the
respective port is energized.

D. The use of external relays as interface devices between the vital processor units
and external circuits shall only be as approved by the Engineer.

E.  External apparatus and circuits controlled by the vital processor via the hardwire
interfaces shall be double break for designs not protected by vital transmission
protocol and include, but not be limited to, the following:

1. Switch and Lock Movements,
2. Signal Lighting,
3. Loop Feeds

4. Axle Counters
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5. TCR to TCR communications
6. TCR to VCC communications
7. Vital Relays

F.  Each vital processor unit shall be provided with vital communication ports as
specified herein. The number of vital ports shall be sufficient to allow inter-
connection of the vital processor units in accordance with the final design plus
ten percent expansion. Number for expansion that have percentages shall be
increased to the next whole unit, APP- NO-1

G.  Each vital processor unit cardfile shall contain printed circuit boards.

1. The printed circuit boards shall be housed within a cardfile and be of the
plug-in type. Keys shall be provided on the cardfile to prevent insertion of
improper circuit board types.

2. The cardfiles shall be factory mounted in a standard rack. All wire
connections to the cardfiles shall be via plug connected cables.

3. No forced air ventilation shall be allowed.
H.  The ATCS shall not use any custom or semi-custom integrated circuits.

l. The design shall provide that all cables or wiring leaving the instrument racks
shall be routed with adequate protection at the top of the racks and be provided
with means to be neatly routed and securely fastened.

J. The hardwire DC inputs of the vital processors shall not respond to AC of any
voltage level or frequency. The hardwire inputs shall be biased and shall not,
under failure condition, respond to any voltage of improper polarity. Hardwire
inputs shall be optically isolated from the vital processors.

K. A hardware and firmware keying method shall be employed rendering it
impossible for any vital processor to operate with firmware designed for any
other vital processor.

L. All circuit boards and components shall be new. The use of refurbished material
will not be permitted unless approved by the Engineer.

M.  All circuit boards shall have a unique serial number clearly marked on each
board. The board manufacturer's part number shall also be clearly marked on
each board. All markings shall be of a permanent type.

N.  Each circuit board shall have all components clearly identified by a silk screening
process. All markings shall be clear and easily readable. The markings shall
include, but not to be limited to, polarity, switch position numbers, resistor
identifications or integrated circuit identifications.

O.  Each circuit board shall be secured in the chassis in a manner such as captive
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screws or latching ejector tabs. Both the top and bottom of each board shall be
secured.

P. Each circuit board shall be coated with a moisture sealant after manufacture and
testing.

Q.  Supply a minimum of five each of any extender card required to match each type
of circuit board.

R.  The circuit boards shall be removable and be mounted on guide-ways or channels
for ease of removal or insertion. To replace a circuit board the removal of any
wire or cable shall not be required.

S.  All circuit boards using any indicator LEDs shall have the LEDs mounted on the
front edge of the board. The LEDs shall be labeled on the board in a permanent
method.

T.  Each differing type of circuit board shall be uniquely keyed. The chassis slots for
circuit boards of the same type shall be keyed to match the board and reject
others. The keying methods shall be modifiable and submitted for approval.
Keying of circuit boards that are the same as those provided within the existing
SFMTA ATCS shall match, allowing interchangeability of circuit boards.

U.  Each circuit board and chassis slot shall be provided to withstand a minimum arc-
over potential of SFMTA traction voltage between conductor and ground.

V.  All circuit boards shall have internal surge and polarity protection for power,
data, control and indication inputs and outputs.

W.  The vital processor unit shall be equipped with vital lamp driver printed circuit
boards. Contractor may submit alternate method utilizing interposing relays for
approval of Engineer. The following requirements apply:

1. These shall be furnished and installed in sufficient number to accommodate
all vital signal LED units within the Vital Processor's scope of control.

2. Energy shall be output directly to the signal units as described herein
through the specified cables and termination points.

3. The allowable wattage outputs shall be adequate to handle the designed
maximum lighting load, as approved by the Engineer.

X.  All data communications between vital controllers shall conform to approved
EIA Standards

2.5 CHASSIS CABINETS

A.  Any unused chassis slots shall be fully covered by blank removable plates or by
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a single piece cover made of the same material as used for the working circuit
boards. All chassis shall have a solid protective cover on the front to protect the
circuit boards and any switches or push buttons from accidental operation. The
protective cover shall be removable. Provisions shall also be made to protect the
backplane in a manner approved by the Engineer. The top portion of processor
units shall be arranged so it prohibits its use as a shelf and having items such as
tools, manuals, etc. placed upon it.

B.  The chassis or cabinet material shall be steel or aluminum or other non- corroding
material as approved by the Engineer. Chassis shall be supplied with hinged rear
panels that permit easy access to rear edge connectors.

C.  All chassis or cabinet internal edge connector to edge connector wiring shall be
Tefzel wiring, unless approved otherwise.

1. All wiring shall be twisted pairs where required to provide maximum
isolation to EMI noise.

2. All support devices and internal chassis or cabinet elements shall be
protected with an approved material to prevent wires from being cut or
damaged.

D.  All chassis shall be flush mounted to the face of the rack unless otherwise
approved.

E.  Any ventilation screens shall be easily removable for cleaning.

F.  All chassis or cabinets shall be completely covered or enclosed to prevent the
entry of rodents. A complete detail of each chassis or cabinet shall be submitted
for approval.

G.  Each chassis shall be grounded to the rack with a #10 AWG stranded green wire.
No ground loops or series ground wires are permitted.

H. A method, as approved by the Engineer, shall be used to mount a typed, or
printed, name tag on a front plate of each rack or cabinet.

l. All wiring and wire terminals shall be tagged in a manner approved by the
Engineer.

PART 3— EXECUTION

3.1 INSTALLATION

A.  The Construction Contractor will confirm conduits and raceways in station are
adequate for the ATCS prior to installation.

B.  Instrument racks shall be arranged and mounted in the TCR as indicated on the
Contract Drawings Each signal rack in the TCR shall be electrically insulated
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from adjacent racks and associated components. Each rack will have a ground
termination connected by cable to the room signal ground bus. All work shall be
performed in accordance with the approved installation plans.

C. The cardfiles shall be mounted in shock mounted instrument racks. All wire
connections to the cardfiles shall be via plug connected cables.

D.  All cables or wiring leaving the instrument racks shall be routed through rubber
boots at the top of the racks and shall be neatly routed and securely fastened.

E.  The mounting of cardfiles and associated equipment shall provide for easy
access to all test points, indicators, and adjustments.

F.  The normal and standby units, if not on the same rack, shall be in the same row
and shall be on adjacent racks.

G.  Mounting height of microprocessor equipment shall be restricted to an area
between 1.5 feet and 5.5 feet above the finished floor.

H.  Provisions for EMI mitigation (shielding) shall be made as determined by results
of the Contractor’s investigation to ensure proper operation of equipment
relative to the environment.

l. The TCR shall have a signal ground installed separately from the chassis ground.

3.2 DELIVERY, STORAGE AND HANDLING

A.  General requirements for ATCS delivery, storage and handling are described in
Section 01 60 00, PRODUCTREQUIREMENTS.

B.  Proprietary ATCS Equipment shall not be shipped until the relevant Factory Test
Reports have been approved, in writing, by the Engineer.

C.  Each item of the ATCS shall be inspected by the Construction Contractor and
Engineer for damage immediately prior to installation.

33  TESTING

A. General test requirements are given in Section 34 42 41, ATCSTESTING.

B.  Where specific power ripple or regulation specifications exist for the vital
controllers or associated equipment, compliance with such ripple or regulation
specifications shall be demonstrated to the satisfaction of the Engineer,

END OF SECTION
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SECTION 34 42 37

ATCS WAYSI DE EQU IPMENT ADDENDUM NO. 2 Amendment 1

PART 1—GENERAL

11 DESCRIPTION

A.  The work specified in this section includes designing, providing and testing the
ATCS Wayside Equipment: complete with cabinets and foundations, painting,
conduits, pull boxes, connection to 120/240V electric service, wires and cables,
firmware, and all wayside materials necessary to provide a complete functional
ATCS as specified herein.

1.

Non-proprietary elements of the ATCS will be provided and installed
by the Owner’s Construction Contractor based on requirements
provided by Thales.

Proprietary elements of the wayside ATCS will be designed and
provided by Thales for the Construction Contractor to install in
conformance with the Thales’s installation instructions and
documentation.

A:B. NOT USED

12  SUBMITTALS

A.  Comply with Section 01 33 00, SUBMITTAL PROCEDURES.

B.  Submit the following:

1. Drawings and Data: Manufacturer's catalog data, shop drawings, installation
instructions for wayside equipment.

2. Layout Drawings: Detailed equipment layout plans for racks and cabinet.

3. Detailed wiring diagrams showing all connections for wayside equipment a
minimum of 90 calendar days before delivery of the equipment.

4. Replacement and Spare Parts List: Listing original equipment manufacturer's
(OEM) part number and cost if purchased under the Contract.

5. Installation plans and instructions for proprietary ATCS equipment furnished.

6. As-Built Drawings: Within 30 calendar days after installation and testing,
completed as-built drawings including layout plans and diagrams that reflect
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actual field conditions.

7. O & M Manuals: At least 30 days prior to operational testingof the installed
system, the Operation and Maintenance manual for the proprietary wayside
equipment shall be provided. The O&M manual shall be written to provide
all necessary information to train technicians to service, troubleshoot, repair
and modify the system and shall include as-built layout plans, wiring and
schematic diagrams, customized cover and introduction, and shall reference
and include standard manuals. Submit O & M Manuals in accordance with
Section 01 7900, TRAINING PROGRAMS AND OPERATIONS AND
MAINTENANCE MANUALS.

PART 2— PRODUCTS

2.1 GENERAL

A. The ATCS wayside equipment shall be fully compatible with the ATCS
equipment currently installed on the LRVs.

B.  All equipment shall operate reliably over an ambient temperature range of -25
degrees C to 75 degrees C.

C.  Protective devices shall be provided to protect the system from EMI. All fuses
shall have thecorrect voltage rating, current rating, interrupting rating and blowing
times to provide the best obtainable protection for the given application without
nuisance blowing.

22  TRACKSWITCHES

NOT USED
NOT USED
NOT USED

NOT USED

A

B

C

D. NOTUSED

E

F NOT USED

G. Track Switches will be provided and installed by the Construction Contractor.
Switches will be dual controlled, 110V dc electrically operated. Switch and lock
movement by Alstom, Model GM4000

23  WAYSIDE SIGNALS
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A.  Thales to provide signal interface at the cable termination frame to Construction
Contractor furnished 6 aspect ATCS signals as shown on both northbound and
southbound tracks at the Chinatown interlocking to control movement of Non-
ATCStrains.

B.  Thales to provide signal interface at the cable termination frame to Construction
Contractor furnished signals as shown on both northbound and southbound
tracks at the portal entry.

C.  Thales to provide signal interface at the cable termination frame to Construction
Contractor furnished station exit signals as shown for manual operations on
both northbound and southbound tracks.

D. CCT and NCT trains shall receive the following Aspects and Indications:

Aspect Indication
RdRd OO OmO00 0 OO O M0 CreCd O00d th alli el
L Lar Clar I [rielid 1] Dallm aliiird mdieamd [ Call
0 h e 0] OIran (r MCal D allm [ ara @ ], [ [0 [0 (L TTh]
Trdo
LLlar Ciar [ (riclrd o dmrmo i aliriid mdicard ()
0 hIm O

Call U all[r [mCall i al i ratal@l I, T e e C
CThrrrrde

Crar [ himRMd

Cllar [ [riclid, [th CCL alThirmallir, (0 a1l
rlCCr O r0m0 dircems, abd fdiealld (1 Call Ll al]
Cr([ICallal i rataia i, T e o L mh Ceredie

E.  ATCS Trains shall receive the following Aspects and Indications:

Aspect

Indication

RIdIRId

OO OO0 O OO Cr D [ CrCe0od 00000d thD all el

CCar [0 hin e

Orletrd Oith oo rrdir O0CH et i)

F.  NCT and CCT trains which see an ATCS Lunar ‘A’ are required to treat the
aspect as an absolute stop.
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G.  Wayside Signals will be furnished and installed by the Construction
Contractor and will be LED 8 inches with round lenses, rated for 120 VAC
with 20 watts maximum.

24  ATCS ENTRY TRACKSIDE EQUIPMENT

A.  Entry into ATCS shall occur at the portal north of Bryant Street on both
northbound and southbound tracks.

B.  Portal shall have three axle counter blocks dedicated for entry handling:

C.  Locate the stopping point for trains entering the tunnel at the signal
located near the entrance to the tunnel. One axle counter demarking the
inner end of the TMV Block shall be placed adjacent to the signal.

D. Locate the axle counter shared by the TMV Block and Boundary Block
at the entrance to the portal.

E.  Locate the outer Boundary Block axle counter to provide a nominal 22
feet Boundary Block.

F.  Locate the 20-foot entry loop adjacent to the Boundary Block axle
counter.

G.  Construction Contractor will furnish and install portal intrusion
detectors at the entrance to the tunnel portal. Sensitivity will be
adjustable.

H.  Enclosures shall be rust and rain proof and auxiliary hardware such as
hinges and hasps shall be rust-proof metal.

2.5 INDUCTIVE LOOPS

A. Inductive loop cable will be furnished and installed by the Construction
Contractor. The cable shall be suitable for applications that are both exposed on
the track and embedded in the roadway.

B.  Construction Contractor furnished loop cable will be terminated to the Thales-
furnished Remote Loop Boxes (RLB).
2.6 AXLE COUNTERS

A.  Axle counters shall be located to define blocks throughout the tunnel as shown
in the Thales’ installation documentation.

B.  Axle Counters shall be furnished by Thales and shall be the latest model
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meeting the requirements of these Specifications. APP- NO- 2
2.7 EMERGENCY STOP BUTTONS

A.  All station platforms shall be equipped with provisions for two Emergency Stop
Buttons for passenger use as indicated on Contract Drawings. APP- NO-2 PCC 161

B. NOT USED Pcc 18l
C. NOT USED Pcciel

2.8 INTRUSION DETECTION

A.  Portal intrusion detectors will be provided and installed by the Construction
Contractor at the portal using laser curtain technology similar to those at the
existing SFMTA portal locations. Manufacturer shall be SICK Inc. or approved
equal.

B.  The ATCS system shall have the capability to support platform intrusion devices.

29  WAYSIDE SIGNS

A.  The Construction Contractor will furnish and install “BEGIN ATCS” and
“END ATCS” signs at ATCS entry/exit near the portal.

B.  The Construction Contractor will furnish and install ATCS Entry “E” Signs at
loop boundary locations as shown on the contract drawings.

PART 3—EXECUTION

3.1 GENERAL

A. Grounding shall be in accordance with AREMA and Section 26 05 26,
GROUNDING AND BONDING FOR ELECTRICALSYSTEMS.

B.  The Construction Contractor will provide foundation and grounding arrangements
for any trackside cases and cabinets in conformance with Thales Installation
documentation.

C. All wires and cables entering/leaving racks or cabinets will be terminated on
approved terminals by the Construction Contractor. All terminals shall be
mounted on panel boards. Permanent labels shall be installed next to each terminal.
Labels shall have indelible, 0.25 inch, black, and Helvetica letters on plastic of a
contrasting color.

D. Sixty (60) days after SFMTA starts revenue service, Thales shall return and adjust
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the proprietary equipment in the system as requested by the Engineer.

E.  Wires and Cables:

1 The Construction Contractor shall install wires and cables in accordance
with cable handling and pulling practice as defined by AREMA and Section
26 0519,LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND
CABLES, Section 27 15 00, COMMUNICATIONS COPPER AND
OPTICAL FIBER HORIZONTAL CABLING, and the cable manufacturer's
recommendations. All cable or wire shall be pulled into conduit by hand and
installed in conduit runs in one operation.

2. Wires shall be terminated on terminal blocks. Terminals shall be installed only
with tools and techniques recommended by the terminal manufacturer.
Terminations on terminal blocks shall require two washers for one terminal,
and three washers for two terminations. Terminations shall be completed with
double nuts torqued to the rated value of the nuts.

3. All wires and cables shall be identified during the termination process. All
single and multiple-conductor wires and cables shall be identified whenever
they enter or leave a junction box, housing, or enclosure, and at all terminals.
Permanent plastic labels fastened securely to the wires and cables shall be
used for identification. Lettering for labels shall be indelible, black,
Helvetica, protected from wear and dirt, and 0.25 inch for cables and 0.125
inch for wires. Wire and cable designations shall consistently conform to an
overall scheme approved by the Engineer to indicate location, circuit, device,
wire number, terminal branch, position, etc., in accordance with AREMA
symbols, and nomenclature. Letters and numbers shall be used.

3.2 LRT SIGNALS

A. LRT signals will be furnished and installed by the Construction Contractor and
shall be positioned and oriented for best visibility to provide Operatorswith non-
conflicting visual feedback. Mounting shall be as indicated on the Contract
Drawing and as directed by the Engineer.

3.3 INDUCTIVE LOOPS

A. The Construction Contractor will furnish and install loops throughout ATCS
territory as shown in Thales-provided Installation documentation drawings. Loop
antenna shall be installed between the rails with transpositions occurring
approximately every 82feet. Loops shall be fastened to prevent sagging.

B.  Loops in semi-exclusive right of way shall be embedded in roadway.
C.  Provide a label at each loop transposition consistent with the SFMTA Market
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Street installation.

3.4 INTRUSION DETECTION

A.  The portal intrusion detection system shall allow rail vehicles to pass through
without alarming but an intruder (person or large animal) entering the portal shall
cause an annunciated alarm at the OCC. This equipment will be installed and
initially adjusted by the Construction Contractor. -

35  TESTING

A.  Before the loops are permanently embedded within the tracks, the Construction
Contractor will perform continuity test.

B.  Thales shall make arrangements for the Engineer or the Engineers representative
to witness factory tests on proprietary equipment. The factory tests shall comprise
both hardware and software tests to determine the acceptability of each
component and subsystem. Test results shall be traceable to requirements of these
Specifications.

All tests shall be non-destructive. Any damage caused by the tests shall be
corrected by Thales to the satisfaction of the Engineer.

C.  Additional test requirements are described in Section 34 42 41, ATCS TESTING.

3.6 DELIVERY, STORAGE AND HANDLING

A.  General requirements for delivery, storage and handling are provided in Section
01 60 00, PRODUCT REQUIREMENTS.

B.  Equipment shall not be shipped until the relevant Factory Test Reports have been
approved, in writing, by the Engineer.

C.  Each item will be inspected by the Construction Contractor and Engineer for
shipping damage prior to installation.

END OF SECTION
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SECTION 34 42 39

ATCS CENTRAL EQUIPM ENT ADDENDUM NO. 1, 2 Amendment 1

PART 1—GENERAL

11 DESCRIPTION

A.  This section describes the requirements for ATCS equipment that will be
located at Lenox OCC and the new Transportation Management Center (TMC).

B.  The following equipment shall be located at Lenox OCC:

1 SMC1 - The SMC1, the hardware of which is furnished under a separate
contract, shall be used for the Market Street Subway during testing and startup
of the Central Subway. After ATCS commissioning, SMC1 shall be capable
of controlling both Central Subway and the Market Street Subway as both a
master and a backup (paired with SMC2). Provide two operator workstations
to control the Central Subway ATCS from Lenox. App.No. 1,2

2 VCC for Central Subway, including Central Control Operator Terminal
(CCOT) and connection to remote CCOT at TMCAPP-NO-1

3. Target Simulator — Provide the following for the target simulator:

a.

b.

A complete set of redundant VCC hardware

Hardware and software necessary to incorporate the Central Subway into
the track and vehicle simulator

New workstation

All other hardware and software necessary to upgrade the existing target
simulator so that it can be used to simulate the Central Subway ATCS

4. Interface to existing emergency stop pushbutton system APP-NO-2

C.  The following equipment shall be located at TMC:

1 SMC2 - The SMC2, the hardware of which is furnished under a separate
contract shall be used for the Central Subway during testing and startup.
After ATCS commissioning, SMC2shall be capable of controlling both
Central Subway and the Market Street Subway as both a master and a backup
(paired with SMC1). Provide two operator workstation computers to be
incorporated into the Operations Room, APP- NO-1.2

2. Operations Simulator

3. Not Used APD-NO-2
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4. VCC CCOT to be incorporated into the Operations Room and all devices
necessary to connect to the VCC at Lenox, including fiber modem. Fiber
between TMC and Lenox will be provided by others, APP-NO-1

D. Thales shall upgrade the SMC and its interface with Subway Location Servers
(SLS) to include Central Subway and new T Line Locations. Provide whatever
hardware and software is necessary to communicate with the SLS. Conform to
the latest version of the document “MUNI SMC UPGRADE THALES
APPLICATION ON MUNI SUBWAY LOCATION SERVERS INTERFACE
SPECIFICATION” as provided upon request, APP-NO-2

12  SUBMITTALS

A. In accordance with the requirements of Section 01 33 00,SUBMITTAL
PROCEDURES, a complete book of plans for each location shall be submitted
by Thales for approval prior to fabrication and factory wiring of the equipment
racks for the specific location. A complete book of plans includes the following:

1 Schematic drawings for all systems and subsystems,

2. Complete circuit plans for all input and output functions performed by the
system,

3. Complete flow diagrams, functional block diagrams and program listings for the
system,

4. Complete power distribution circuit drawings and schematics.

5 Wire routing diagrams showing power distribution, hardware interface, serial
data link, and any other wire, fiber and cable associated with the system. Wire
routing within instrument racks, between instrument racks, and from instrument
racks to entrance racks, power racks, and any other destinations shall be shown
in detail,

6. Complete rack layout and arrangement of equipment.

PART 2— PRODUCTS

2.1 GENERAL REQUIREMENTS

A.  Provide software upgrades to existing SMC and Operations Simulators to make
these subsystems fully operational for Central Subway.

B.  Provide software and hardware updates to the existing target simulator at Lenox
OCC that acts as a complete system simulator. Target simulator shall include all

hardware necessary to emulate the VCC, station controllers and wayside
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equipment. Simulator VCC hardware shall be identical to the VCC including
redundancy.

C.  Within the ATCS, like functions shall be performed by identical units. The
hardware or equipment used in one portion of the system shall not be different
from that used in another portion to perform the same function under identical
operation and environmental conditions.

D. The application of special custom assemblies shall be confined to those required
to comply with the Specification. Every effort shall be made to minimize custom
design and minimize the number of unique chassis or modules.

E.  All equipment shall be designed in a modular fashion to the greatest extent
possible. Each rack, shelf, terminal board and other such items shall include
twenty-five percent spare spaces for future additions. Spare space shall be
arranged so that entire assemblies currently used can be added.

F.  Each system shall be wired to accommodate a ten percent expansion of inputs
and outputs. The circuit plans shall show all spare inputs and outputs. All wiring
shall conform to approved practices. APP- NO-1

G.  Each system shall be supplied with ten percent spare memory and input and
output circuit boards, APP- NO-1

H.  Equipment and software shall be the most recent proven versions.

l. All circuit boards shall have internal as well as external data and power surge
protection.

J. Visual indications, such as LED lamps, shall be used to demonstrate that the
system is functioning properly and to indicate faults, state of individual I/O, serial
links, etc.

K. All microprocessor equipment shall be mounted complete with necessary
accessories on standard 19-inch racks to accommodate equipment utilizing
standard EIA hole spacing. Racks and/or cabinets shall be furnished with
provisions for EMI mitigation and ventilation as required for optimum
performance. No forced air ventilation shall be used.

L.  The unit shall be designed with convection cooling such that heat generating
components (e.g., transistors with heat sinks and large wattage resistors) shall
not be located next to other components that are affected by temperature.

M.  Each unit shall have a unique site identification code. This code and any other
site specific information shall be resident on the unit. Where hardware settings
are required, the hardware shall be located where the unique ID code cannot be
inadvertently changed.

N. Labels shall be provided for each input and output that clearly denotes the
respective function of each for ease of maintenance and troubleshooting. These
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shall be provided for all wiring and terminals and be complete with nomenclature
and include a “to/from” designation.

O.  Thedielectric requirements of the equipment shall be designed and manufactured
to comply with recommendations as per AREMA C&S Manual, Part 11.5.1.

P.  Provide a secure means by which an ATCS Administrator is identified and
authorized.

Q.  Provide a troubleshooting workstation (Snooper) that monitors ATCS network
traffic and logs network telegrams.

2.2 POWER

A.  The power source for input and output functions shall be separate from the one
used for processor logic functions.

B.  Provide all internal logic level power supplies. All Thales supplied power
supplies shall provide DC isolation and indicator LEDs.

C.  Each sub-system shall have its own dedicated power supply. Provide all such
devices, including, but not limited to, the power supply, power switches, fuses
and surge protection.

D.  Power supplies shall have a proven reliable record in the application within the
transit environment.

E.  All power supplies shall be designed for easy removal and replacement and not
require any de-soldering to remove or replace.

2.3 GENERAL HARDWARE REQUIREMENTS

A.  The vital processor units shall have access from the rear.

B.  All plug connectors, power supplies, power conditioning devices, terminal boards,
wire connectors and other equipment required to achieve a complete, stand-alone
subsystem shall be mounted on the instrument rack along with the associated
processor units.

C.  Each input, output and input/output printed circuit board shall be equipped with a
lighted status indicator on each port. The indicator shall be lighted when the
respective port is energized.

D. The use of external relays as interface devices between the vital processor units and
external circuits shall only be as approved.

E.  Each vital processor unit shall be provided with vital communication ports as
specified herein. The number of vital ports shall be sufficient to allow inter-
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F.

P.

connection of the vital processor units in accordance with the final design plus ten
percent expansion capabilities. APP- NO-1

Each vital processor unit cardfile shall contain printed circuit boards.

1. The printed circuit boards shall be housed within a cardfile and be of the
plug-in type. Keys shall be provided on the cardfile to prevent insertion of
improper printed circuit board types.

2. The cardfiles shall be factory mounted in a standard rack designed to
accommodate standard EIA hole spacing. All wire connections to the
cardfiles shall be via plug connected cables.

3. No forced air ventilation shall be allowed.
The ATCS shall not use any custom or semi-custom integrated circuits.

The design shall provide that all cables or wiring leaving the instrument racks shall
be routed with adequate protection at the top of the racks and be provided with means
to be neatly routed and securely fastened.

The hardwire DC inputs of the vital processors shall not respond to AC of any
voltage level. The hardwire inputs shall be biased and shall not, under failure
condition, respond to any voltage of improper polarity. Hardwire inputs shall be
optically isolated from the vital processors.

A hardware and firmware keying method shall be employed rendering it impossible
for any vital processor to operate with firmware designed for any other vital
processor.

All circuit boards and components shall be new. The use of refurbished material is
not permitted.

All circuit boards shall have a unique serial number clearly marked on each board.
The board manufacturer's part number shall also be clearly marked on each board.
All markings shall be of a permanent type.

Each circuit board shall have all components clearly identified by a silk screening
process. All markings shall be clear and easily readable. The markings shall include,
but not to be limited to, polarity, switch position numbers, resistor identifications or
integrated circuit identifications.

Each circuit board shall be secured in the chassis in a secure manner such as captive
screws or latching ejector tabs. Both the top and bottom of each board shall be
secured.

Each circuit board shall be coated with a moisture sealant after manufacture and
testing. Any further work done using an approved process and shall not exceed eight
components on any printed circuit board after which the board shall be re- coated.

Supply a minimum of one each of any extender card required to match each type of
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circuit board for each location; OCC and TMC.

Q.  The circuit boards shall be removable and be mounted on guide-ways or channels for
ease of removal or insertion. The removal of any wire shall not be required to replace
a circuit board.

R.  All circuit boards using indicator LEDs shall have the LEDs mounted on the front
edge of the board. The LEDs shall be labeled on the board in a permanent method.

S.  Each differing type of circuit board shall be uniquely keyed. The chassis slots for
circuit boards of the same type shall be keyed to match the board and reject others.
Circuit boards that are common to those applied within the existing SFMTA ACTS
shall be identically keyed. The keying methods shall be modifiable and submitted for
approval.

T.  Each circuit board and chassis slot shall be provided to withstand a minimum arc-
over potential of SFMTA traction voltage between conductor and ground.

U.  All circuit boards shall have internal surge and polarity protection for power, data,
control and indication inputs and outputs.

V.  The vital processor unit shall be equipped with vital lamp driver printed circuit
boards. Thales may submit alternate method utilizing interposing relays for approval
of the Engineer. The following requirements apply:

1. These shall be furnished and installed in sufficient number to accommodate
all vital signal LED units within the Vital Processor's scope of control.

2. Energy shall be output directly to the signal units as described herein
through the specified cables and termination points.

3. The allowable wattage outputs shall be adequate to handle the designed
maximum lighting load, as approved by the Engineer.

W.  All data communications between vital controllers shall conform to approved EIA
Standards.

24  CHASSIS CABINETS

A.  Any unused chassis slots shall be fully covered by blank removable plates or by
a single piece cover made of the same material as used for the working circuit
boards. All chassis shall have a solid protective cover on the front to protect the
circuit boards and any switches or push buttons from accidental operation. The
protective cover shall be removable. Provisions shall also be made to protect the
backplane in an approved manner. The top portion of processor units shall be
arranged so it prohibits its use as a shelf and having items such as tools, manuals,
etc. placed upon it.
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B. The chassis and cabinet material shall be steel or aluminum or other non-
corroding material as approved. Chassis shall be supplied with hinged rear panels
that permit easy access to rear edge connectors.

C.  All chassis and cabinet internal edge connector to edge connector wiring shall be
Tefzel wiring, unless approved otherwise.

1. All wiring shall be twisted pairs where required to provide maximum
isolation to EMI noise.

2. All support devices and internal chassis and cabinet elements shall be
protected with an approved material to prevent wires from being cut or
damaged.

D.  All chassis shall be flush mounted to the face of the rack unless otherwise
approved.

E.  Any ventilation screens shall be easily removable for cleaning.

F.  All chassis and cabinets shall be completely covered or enclosed to prevent the
entry of rodents. A complete detail of each chassis and cabinet shall be submitted
for approval.

G.  Each chassis shall be grounded to the rack with a #10 AWG stranded green wire.
No ground loops or series ground wires are permitted.

H. A method, as approved by the Engineer, shall be used to mount a typed, or
printed, name tag on a front plate of each rack and cabinet.

l. All wiring and wire terminals shall be tagged in an approved manner.
2.5 EMERGENCY STOP SYSTEM

A. Provide an Emergency Stop function using the existing Emergency Stop System
that is safety critical and fully redundant. No failure mode shall result in the System
being incapable of stopping trains. Failure modes that could have unsafe
consequences are eliminated, prevented, or otherwise accounted for by design. The
design shall also be fully redundant such that no single point failure within the
System can result in a stop command being activated, APP- NO-1

B.  Provide an interface to the existing emergency stop pushbutton system at Lenox
OCC as indicated on the Contract Drawings. The existing pushbuttons shall
function as an Emergency Stop System for the Central Subway as well as the
Market St Subway. Interface for TMC pushbuttons shall be at the existing VCC1
interface rack. The interface for Lenox pushbuttons shall be at either the pushbuttons
or the existing VCC1 interface rack.”APP-NO-1

C. At Lennox OCC, provide one Central Emergency Stop Button at the Control
console, 2 vital relay switches in the existing ATCS Equipment Rack and wiring
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from the Control Console to the existing localized ATCS Equipment and provide
required programming. Pcc 0066

D. At TMC provide two Central Emergency Stop Buttons (one for Controller and
one for Supervisor) and wiring from the control consoles to existing localized
ATCS Equipment and provide required programming. Pcc 00

E. Equipment for the Emergency stop Systems shall be provided to the Construction
Contractor for installation in these facilities.

PART 3— EXECUTION
3.1 INSTALLATION

A.  The Construction Contractor will confirm conduits and raceways are adequate for
the ATCS prior to installation based on Thales Book of Plans and cabling plans
for these locations.

B.  Instrument racks shall be arranged and mounted by the Construction Contractor
as indicated on the Thales Book of Plans and related layout drawings in
accordance with the approved installation plans.

C.  The cardfiles shall be mounted in shock mounted instrument racks sized to accept
standard 19 inch modular components. All wire connections to the cardfiles shall
be via plug connected cables.

D.  All cables or wiring leaving the instrument racks shall be routed through rubber
boots at the top of the racks and shall be neatly routed and securely fastened.

E.  The mounting of cardfiles and associated equipment shall provide for easy access
to all test points, indicators, and adjustments.

F.  The normal and standby units, if not on the same rack, shall be in the same row
and shall be on adjacent racks.

G.  Provisions for EMI mitigation (shielding) shall be made as determined by results
of the-Thales’ investigation to ensure proper operation of equipment relative to
the environment.

3.2 DELIVERY, STORAGE AND HANDLING

A.  General requirements for delivery, storage and handling are provided in Section
01 60 00, PRODUCT REQUIREMENTS.

B.  Proprietary ATCS Equipment shall not be shipped by Thales until the relevant
Factory Test Reports have been approved, in writing, by the Engineer.

C. Each item of the ATCS will be inspected by the Construction Contractor and
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Engineer for damage prior to installation.

3.3 TESTING
A.  General test requirements are given in Section 34 42 41, ATCSTESTING.
3.4 WORKRESTRICTIONS

A.  Referto Section 01 12 17, WORK SEQUENCE AND CONSTRAINTS for
work restrictions at the SFMTA control centers.

END OF SECTION
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SECTION 34 42 41

ATCS TESTING Amendment 1

PART 1—GENERAL

11 DESCRIPTION OF WORK

A.  The work specified in this section includes requirements for the testing and
start-up of an ATCS that is fully integrated with the Central Subway and all
elements of the system meet the design, construction and installation
specifications.

B.  Factory Tests: Factory tests are the responsibility of Thales and may include
Design Qualification Tests and Production Verification Tests. Design
Qualification Tests verify the performance of new engineering designs.
Production Verification Tests confirm that equipment and materials are
manufactured in accordance with accepted workmanship standards,
specifications and function as intended.

C. Installation Verification Tests: Installation Verification Tests, also referred to
as Post-Installation Check Out Tests (PICO) are the responsibility of Thales,
except as noted in 1.06 below, and are conducted at the subsystem or assembly
level during and after the installation of each element. Installation Verification
Tests may include static tests.

D. Functional Tests: Functional Tests are the responsibility of Thales and are
conducted at the subsystem level to verify that the performance of each
element and subsystem/assembly is in compliance with specification
requirements. These tests are performed on-site and are pre- requisites to the
System Integration Tests. Functional Tests may include dynamic tests.

E.  System Integration Tests: System Integration Tests are the responsibility of
Thales and are conducted to confirm that all elements of the facility will
function properly as an integrated system. These tests include end-point-to-
end-point verification of the system's functionality when more than one
subsystem is involved.

F.  System Performance Tests: System Performance Tests are the responsibility
of-Thales and are conducted to verify the performance of ATCS. These tests
include verification of:

1. ATCS can track and control trains throughout the Central Subway including
all routes.

2. Failure recovery scenarios specified in Section 34 42 25, ATCS
FUNCTIONAL REQUIREMENTS.
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3. Turnback operation
4. Scheduled operation with multiple trains

G. Pre-revenue Operations: Pre-revenue Operations will be performed by
SFMTA:Thales shall support Pre-revenue Operations by providing on- site
technical personnel familiar with all operational aspects of ATCS.

1.2  SUBMITTALS

A. Pursuant to the provisions of Section 01 33 00, SUBMITTAL
PROCEDURES,-Thales shall submit the following:

1. Testing and Start-Up Program Plan.
2. Test Procedures.

3. Test Reports.

4.  Monthly Progress Reports.

B.  Submitan ATCS Testing and Startup Program Plan for Engineer and approval
review within 30 calendar days of Notice to Proceed. Revise and resubmit the
Test and Start up Program Plan within 20 calendar days after receiving
Engineer comments. The Testing and Start up Plan shall include the
following:

1. Anorganizational chart clearly showing lines of authority, and names and
responsibilities for all noted personnel. It shall identify all participants
necessary to perform and complete the testing and illustrate their
reporting relationships to Thales management team.

2. The experience level and qualifications of personnel involved in
managing, coordinating and monitoring the testing program.

3. The internal methods and communications to be used to control the
program schedule, technical performances, program changes,
subcontracts or purchase orders, material procurement, and field service
support.

4. A master program schedule (Gantt chart) showing key milestones and
events. Include sufficient detail to show when each type of testing begins
and ends, including Factory Tests, Construction Inspection Tests,
Installation Tests, Functional Tests, System Integration Tests, and
Commissioning Tests. This master program schedule must be
incorporated and be consistent with the Baseline Schedule.

5. A flow chart/critical path method (CPM) schedule of all project tasks
indicating interaction of Testing and Commissioning of systems or
subsystems from suppliers.
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6. An inventory of the materials, equipment and systems subject to testing,
as well as a listing of the permits and certifications required to complete
the Work.

7. A list of test procedures (by test procedure number) to be submitted,
preliminary submittal schedule, a preliminary schedule of tests, a brief
description of each test, and who will be performing the test (e.g.,
independent testing agency, Contractor, manufacturer, etc.)

8. All ATCS tests required by these Specifications shall be included. In
addition, other tests and requirements that are deemed necessary by the
Contractor shall be included.

9. Organize listing of tests by test type, including Factory Tests, Installation
Verification Tests, Functional Tests, System Integration Tests, and
System Performance Tests.

10. An outline format of the procedure and test data sheets for each type of
test.

11. Requirements and recommendations for witnessing by the Engineer.

C.  Test procedures shall be submitted for approval at least 60 days in advance of
each scheduled test, unless noted otherwise in the various sections of the
Specifications. The test procedures shall include, as a minimum:

1. Objective: Provide a concise statement of the reason for conducting the
test.

2. Prerequisite Tests: Clearly state the title(s) and procedure numbers of the
prerequisite test(s) needed to be performed and provide a means to
identify that they were successfully completed as prerequisites. Include
requirements for periodic calibration checks/re-calibration.

3. Test Documentation Required: List all documents required to perform the
test by name, document number and revision level. For example:
schematics, wiring diagrams, configuration control lists, etc.

4. Test Equipment Required: All required test equipment including model
numbers, if applicable, shall be clearly specified in this section. All test
equipment including sensors and transducers shall be calibrated before
testing commences and certificates for the same shall be enclosed with
the test data sheets. Provide space for witness certification of valid
current calibration.

5. Test Equipment Setup: Clearly describe, with the aid of drawings or
sketches, all necessary arrangements and the setup necessary for
conducting the test, including physical location of instrumentation, the
connections for wires, harness, sensors and firmware. All requirements
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for periodic re-calibration or calibration checks during the test shall be
highlighted in this section.

6. Personnel: Clearly identify all special assistance or support needed from
SFMTA, including engineering, operation and maintenance personnel.

7. Test Sequence: Describe all the steps that must be taken to safely and
effectively conduct the test, including all precautions, specific placement
of personnel to witness results, etc. The test sequence shall be written in
a step-by-step format. Data sheets shall be attached to the test report as
described below.

8. Test Pass/Fail Criteria: For each test, describe and list specifically the
criteria upon which the equipment, system, etc. can be judged to have
passed the test. Criteria shall be traceable to Specification Requirements.

9. Test Notes: Use this section to record failures, substitutions, and other
pertinent notes to document problems encountered and observations
made during testing that may facilitate troubleshooting in thefuture.

10. Action Taken: Use this section to record action taken on all discrepancies.
11. Estimated duration of the test.

12. Test Data Sheets. Test data sheets shall identify the test, and shall be
designed to include spaces to record test data, test date, and signatures of
individuals performing and witnessing the tests. Data sheets shall be
arranged in tabular form where practical. For each test procedure, provide
general and specific data sheets.

a. General Test Data Sheets: General or generic test data sheets shall
provide a template, or general layout, for all tests in a particular test
category. General test data sheets can be prepared to apply in more
than one test category. General data sheets shall include test
identification, date or revision number, and spaces for check-off,
discrepancies, and verification of the test's completion. Where
applicable, general test data sheets shall include drawing numbers,
test equipment and their respective model numbers, references to the
applicable procedure number, allowable limits for certain entries,
and corrective actions required.

b. Site-Specific Test Data Sheets: Site-specific test data sheets shall
contain all the information for each test category and each test
condition for the site. Test data sheets incorporating site-specific
information shall be submitted to the Engineer 10 days prior to
conducting test. Data entries shall be referenced to the applicable
procedure, and allowable limits for each entry shall be indicated on
the data sheets.
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D. Six (6) certified copies of each Test Report shall be submitted to the Engineer
for acceptance within five (5) working days after completion of each test. Test
Reports must contain all the data obtained during tests, and analysis of the
data and conclusions relating to the test pass/fail criteria outlined in the test
procedure. A test that fails must be repeated and all corrective actions taken
to pass the re-test must be outlined in a new test procedure. Each Test Report
shall include the following:

1. Type of test.
2. Date and place of test, duration of test, results of test.

3. Identify who conducted the test, who reviewed the test data and who
witnessed the test.

4. Clearly identify all follow-up actions that may be required if the test
needs to be re-done.

5. All supporting documentation shall be attached to each Test Report,
including data sheets, sign-offs and certifications.

6. The data sheets shall use a checklist item format to indicate Pass/Fail, in
accordance with the established measures, to demonstrate compliance
with the technical specification requirements for each item tested or
verified.

7. Each step number in the test procedure sequence shall have one-to-one
correspondence with the step numbers in the corresponding datasheet.

8. The data sheet shall include a step-by-step format for data reduction,
formulas used for calculations, acceptance criteria, and justification for
the criteria set forth.

9. The results of each test step, as required, shall be recorded in checklist
form. The data sheet shall include the applicable test procedure number,
test step, parameter measured and pass/fail criteria (measure), and a
column to indicate the result of each required test step.

10. All electronic data collected to verify the readiness of a system or specific
piece of equipment shall be archived in electronic format and delivered
to SFMTA on a single compact disc (CD) at the completion of the project.

11. Test Reports, including test certificates, shall directly support SFMTA’s
Safety Certification Program as outlined in the Safety Certification
Program Manual.

E.  During the performance of the Testing Program, Thales shall submit Monthly
Progress Reports. The Monthly Progress Reports shall include a current
assessment of progress against the approved program and production delivery
and acceptance schedules. The assessment shall clearly show the state of the
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test program relative to approved schedules and identify the critical paths to
project completion. A printout of the schedules to show progress to date (in
chart format) describing equipment or system test activities, assigning a test
identification number, status of the test, start and finish dates, and comments
shall be included. The Monthly Progress Reports shall provide a detailed
narrative with information on each of the following:

1. Test Procedures submitted for approval.

Test Procedures approved for testing.

Tests in progress.

Tests completed.

Major problems (i.e., delays incurred) and action items.

Progress against the approved program schedule.

N e g ~ P

Technical performance variations from the technical specification
requirements.

8. Organizational changes.

9. Subcontractor programs progress.
1.3 QUALITY ASSURANCE/QUALITY CONTROL

A.  All testing shall be performed in conformance with the requirements of
Thales’ approved Quality Control Program.

B.  Manufacture Quality - Ensure the quality of materials, fabrication and finish
by in-process testing and inspection. Ensure the finished product by approved
factory tests for their compliance with these specifications.

C. Component Quality — Individual components shall be 100 percent tested by
Thales before incorporation in assemblies or subsystems to prove that the
components meet the design requirements.

D. Installation Quality - System installation and construction quality shall be
ensured through the performance of tests and inspections made during the
progress of this Contract and after completing the installation of equipment.
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14  SCHEDULING & COORDINATION

A.  The Thales Baseline Schedule shall include all levels of testing prescribed in
this Section.

B.  Coordinate all testing and start-up activities such that they occur in logical,
related sequences.

C. Coordination and progress meetings shall comply with Section 01 31 13,
PROJECT COORDINATION and Section 01 31 19, PROJECTMEETINGS.

1.5 ENGINEER TO WITNESS TESTS

A.  The Engineer, having been notified by Thales at least 72 hours in advance,
must be present at each and every on-site test intended to demonstrate
compliance with this Contract. No on-site test shall be considered valid unless
it was witnessed by the Engineer and/or his/her designated staff.

16  TESTS PERFORMED BY OTHERS

A.  Aportion of the ATCS PICO tests shall be performed by the Owner’s
Construction Contractor to confirm all proprietary ATCS equipment has
been installed in accordance with Thales’ installation documentation and
all non-proprietary ATCS equipment is operating correctly. These tests
shall include, but are not limited to:

1. Cable Installation Verification Testing of all Construction Contractor-
installed signal cables per AREMA Requirements.

2. Installation Verification of all low voltage cables and fiber optic cables
including continuity tests of copper cables and OTDR and Power Meter
tests of fiber optic cables.

3. Powered Switch Machine Testing including verification of manual
operation, setting of locking and point detection in accordance with
AREMA Requirements for Switch Machine Adjustments.

4. Wayside Signals testing including ring out of signal aspect cabling and
verification of signal lighting.

5. Axle Counters Installation verification in accordance with Thales
installation documentation.

6. Inductive loop installation verification, including continuity testing
7. Portal Intrusion installation and operation verification.

8. Train Control Room equipment installation verification including all
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Thales-furnished equipment.

9. Central Equipment at Lennox and TMC installation verification
including all Thales-furnished equipment.

10. Verification of TCR and wayside power and grounding.

11. Verification of UPS operation.

1.7 ACCESS TO WORK SITE LOCATIONS

A. The Construction Contractor shall make available to Thales access to the worksite
for testing as follows:

1. Accessto TCRs - CTS, YBM and UMS
a. After completion of the Construction Contractor’s TCR PICO Tests,
Thales shall have 24 hours of access per day, seven days per week to
each TCR

2. Access to Wayside tunnels and trackway
a. The parties will negotiate Thales’ post-PICO testing tunnel access in a
subsequent contract modification.

3. Access to Lennox and TMC
a. After completion of the Construction Contractor’s PICO Tests, Thales
will have access to Lennox and TMC for testing that does not impact
SFMTA Operations for 24 hours per day, seven days per week. Any
testing with the potential to impact any SFMTA operations shall be
scheduled during non-revenue windows unless approved by the
Engineer.

B.  Thales shall provide detailed testing schedules with access and support
requirements updated weekly to ensure coordination with other work activities
and SFMTA Operations.

PART 2—PRODUCTS
NOT USED

PART 3—EXECUTION
NOT USED

END OF SECTION
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Appendix I
ATCS APPROVED SCHEDULE
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SAN FRANCISCO
MUNICIPAL TRANSPORTATION AGENCY
BOARD OF DIRECTORS

RESOLUTION NO. 210406-043

WHEREAS, The SFMTA’s Central Subway Project, which is Phase 2 of the Third
Street Light Rail Project, is constructing a new subway line in San Francisco, which runs
approximately 1.6 miles from 4th and Brannan Streets, north under Fourth Street to Stockton
Street, and north under Stockton Street into Chinatown; and,

WHEREAS, The Advanced Train Control System (ATCS) is a specialized and
proprietary system that controls light rail vehicle movement, speed, headway and braking in the
subway was first supplied to the SFMTA by Thales (formerly Alcatel Transport Automation
(U.S.) Inc.) under San Francisco Municipal Railway contract MR-1034R, dated August 10,
1992, as modified by Thales under multiple subsequent contracts with the SFMTA,; and,

WHEREAS, On December 3, 2013, the SFMTA Board awarded the Agreement between
the City and County of San Francisco and Thales Transport & Security, Inc. for Design Review,
Software, Implementation and Testing Services for an Advanced Train Control System for the
Central Subway Project with Thales Transport & Security Inc., Contract No. 1266-2, (Contract
No. 1266-2) by which Thales would review of existing ATCS designs, perform final ATCS
engineering and designs, and provide as-needed oversight, inspection of ATCS infrastructure
and equipment installation, and testing services to support ATCS installation and implementation
for the Central Subway for an amount not-to-exceed $21,363,292, with a term to run three years
beyond substantial completion of Central Subway construction (SFMTA Bd. Res. 13-260); and,

WHEREAS, The ATCS must operate as a single integrated system between the new
Central Subway and the Existing ATCS that services the SFMTA's subway operations in the
Market Street tunnels. Due to the proprietary nature of the ATCS, no vendor other than Thales
can provide the SFMTA necessary ATCS proprietary equipment, software, design review and
implementation services for the Central Subway, and this Contract 1266-2 is necessarily
therefore a sole source contract; and,

WHEREAS, HNTB-B&C Joint Venture, the Central Subway trackway and systems
designer, under Contract CS-155-3, provided preliminary Central Subway ATCS designs; and,

WHEREAS, The SFMTA procured certain proprietary ATCS equipment under SFMTA
Contract 1266-1, a separate agreement with Thales; and,

WHEREAS, The ATCS infrastructure has been constructed and installed in the Central
Subway by Tutor Perini Corporation (Tutor), the general contractor engaged by the SFMTA to
construct the stations, trackways and systems under Contract 1300; and,

WHEREAS, Approval for this Implementation Contract was obtained under Civil
Service Commission Notice of Action for Contract No. 1266-2 on December 2, 2013; and,

WHERAS, As planned, on July 7, 2014, the SFMTA assigned Contract 1266-2 to the
Central Subway construction contractor, Tutor, so that Thales would be a subcontractor to Tutor
under Contract No. CS-1300, but that arrangement proved to be unworkable, and the City on
February 28, 2019 exercised its rights under Contract 1300 to re-assign Contract 1266-2 back to
the SFMTA, so that Thales will provide ATCS equipment, software and related services
directly to the City to implement the ATCS for the Central Subway; and,



WHEREAS, This Contract 1266-2 has previously been amended twice: Contract
Modification No. 1, dated December 3, 2019, affirmed the reassignment of the contract back to
the SFMTA from Tutor; Contract Modification No. 2, dated February 19, 2021, corrected the
contract language to clarify the contractual relationship between Thales and the SFMTA, and to
modify the scope of work, which increased the Contract Amount $589,342.80; and,

WHEREAS, This Third Modification to Contract 1266-2 will (1) apply design changes
to automate train movements in accordance with NFPA 130 Tunnel Ventilation requirements;
(2) apply corrected track speeds according to TC-Series drawings (3) apply the final stationing
of installed wayside equipment (4) reduce the number of Portal Intrusion Devices; (5) provide
two independent circuits for Platform Emergency Stop Buttons; and (6) rearrange equipment in
CTS Train Control Room to accommodate separate LSMC and ACE racks, and accelerate
implementation of ATCS Substantial Completion so that the ATCS will be fully safety certified
and ready to be placed in revenue service on or before April 29, 2022; and,

WHEREAS, This Third Modification to Contract 1266-2 compensates Thales
$12,831,743.60, which amount includes $10,340,349.60 for performance of additional work and
to accelerate completion of remaining ATCS work, and $2,491,394 to compensate Thales for
costs and impacts it incurred due to Central Subway Project construction delays, for a modified
Contract Amount of $27,730,300.40; and,

WHEREAS, This Third Modification to Contract 1266.-2 will extend the term of the
Contract 670 calendar days, so that ATCS Substantial Completion will be achieved on or before
April 29, 2022, at which point the ATCS will be ready for revenue service, and the term of the
Contract will then extend an additional three years of Warranty Period; and,

WHEREAS, In light of the SFMTA’s intention to commence final testing on or before
April 29, 2022 and commence revenue service in the Summer of 2022, Modification No. 3
requires Thales to pay the SFMTA liquidated damages of $15,000 per calendar day for each day
of delay to completing the ATCS after May 1, 2022, and $50,000 per calendar day of delay
after July 31, 2022, where Thales is solely responsible for such delay; and,

WHEREAS, The SFMTA’s Contract Compliance Office has previously determined that
due to the proprietary nature of the ATCS, there are no subcontracting opportunities for Small
Business Enterprises under Contract 1266-2; and,

WHEREAS, The Central Subway Final Supplemental Environmental Impact
Statement/Supplemental Environmental Impact Report (Central Subway SEIS/SEIR) evaluated
the environmental impacts of the Central Subway Project, including construction of the subway
stations; on August 7, 2008, the San Francisco Planning Commission certified the Final SEIR
(Case No. 1996.281E); on August 19, 2008, the SFMTA Board of Directors approved
Resolution 08-150 adopting Central Subway Project Alternative 3B as the Locally Preferred
Alternative, the California Environmental Quality Act (CEQA) Findings, Statement of
Overriding Considerations, and the Mitigation Monitoring and Reporting Plan; and,

WHEREAS, The modification to Contract No. 1266-2 described herein comes within
the scope of the Central Subway SEIS/SEIR; and,

WHEREAS, The Central Subway SEIS/SEIR is on file with the SFMTA Board of
Directors and may be found in the records of the Planning Department at https://sfplanning.org/
and 49 South VVan Ness Avenue, Suite 1400 in San Francisco, and is incorporated herein by
reference; now therefore, be it



RESOLVED, That the SFMTA Board has reviewed and considered the Central Subway
Supplemental Environmental Impact Statement/Supplemental Environmental Impact Report
and record as a whole, and finds that the Central Subway Supplemental Environmental Impact
Statement/Supplemental Environmental Impact Report is adequate for the Board’s use as the
decision-making body for the actions taken herein relative to construction of the Project, and
incorporates the California Environmental Quality Act (CEQA) findings by this reference as
though set forth in this Resolution; and be it

RESOLVED, That the SFMTA Board of Directors approves Modification No. 3 to
Contract CN 1266-2, Design Review, Software, Implementation and Testing Services for an
Advanced Train Control System (ATCS) for the Central Subway Project, with Thales Transport
& Security Inc., to modify ATCS software and designs to conform to national fire codes,
correct track speed limits, modify installation requirements, accelerate completion of work, and
compensate Thales for costs and impacts it incurred arising from delay to the Project, increasing
the contract amount by $12,831,743.60 for a contract amount not to exceed $27,730,300.40;
extending the substantial completion by 670 days to April 29, 2022, and extending the contract
warranty period to April 29, 2025; and be it

FURTHER RESOLVED, That the SFMTA Board of Directors requests that the Board
of Supervisors approve Contract Modification No. 3; and be it

FURTHER RESOLVED, That the SFMTA Board of Directors authorizes the Director
of Transportation, in consultation with the City Attorney, to take such action as the Director
deems necessary to effect the intent and purposes of this Resolution.

| certify that the foregoing resolution was adopted by the San Francisco Municipal
Transportation Agency Board of Directors at its meeting of April 6, 2021.

Secretary to the Board of Directors
San Francisco Municipal Transportation Agency




London Breed, Mayor

Gwyneth Borden, Chair Fiona Hinze, Director
Amanda Eaken, Vice Chair Sharon Lai, Director
Cheryl Brinkman, Director Manny Yekutiel, Director

Steve Heminger, Director

Jeffrey Tumlin, Director of Transportation

March 24, 2021

The Honorable Members of the Board of Supervisors
City and County of San Francisco

1 Dr. Carlton Goodlett Place, Room 244

San Francisco, CA 94102

Subject: Request for Approval - Modification No. 3 CN1266-2 Agreement for Design
Review, Software, Implementation and Testing Services for an Advanced
Train Control System for the Central Subway Project, with Thales Transport
& Security Inc.

Honorable Members of the Board of Supervisors:

The San Francisco Municipal Transportation Agency (SFMTA) requests that the San Francisco
Board of Supervisors approve Modification No. 3 to the Agreement for Design Review,

Software, Implementation and Testing Services for an Advanced Train Control System (ATCS) for
the Central Subway Project, with Thales Transport & Security Inc. Contract No. 1266-2, modifies
ATCS software and designs to conform to national fire codes, correct track speed limits, modify
installation requirements, and accelerate completion of work, extend the term to April 29, 2022,
and compensate Thales for costs it incurred arising from delay to the Project, for a modified
contract amount of $27,730,300.40..

Background

On December 3, 2013, the SFMTA Board of Directors adopted Resolution No. 13-260 awarding
Contracts 1266-1 and 1266-2 (ATCS Contracts) to Thales for procurement of proprietary ATCS
equipment, designs, software, configuration and testing for the Central Subway.

Contract 1266-1 for ATCS equipment was awarded for a total amount not-to-exceed
$3,425,424. Contract 1266-2 for ATCS design, software, implementation and testing services
was awarded for a total amount not-to-exceed $21,363,292. The sum total contract amounts of
the ATCS Contracts is $24,788,716. The Central Subway ATCS must be fully integrated with the
main Muni Metro subway ATCS. The ATCS is a proprietary system only available from Thales,
and the ATCS Contracts were therefore sole source procurements.

Tutor Perini Corporation (Tutor) is performing Central Subway construction work, including the
construction of ATCS infrastructure and installation of ATCS equipment, under SFMTA Contract
1300. The term for the ATCS Contracts commenced upon Notice to Proceed in 2014 and
extends into a Warranty Period that runs for three years past the date of Contract 1300

San Francisco Municipal Transportation Agency 1 South Van Ness Avenue, 7*" Floor San Francisco, CA 94103 SFMTA.com
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Substantial Completion. The construction work is scheduled to achieve Substantial Completion
on March 31, 2021, so ATCS warranty will extend to March 31, 2024.

Prior Modifications to Contract No. 1266-2

On February 19, 2019, the SFMTA Board of Directors approved an amendment to Contract
1300 (the Central Subway construction contract) to affect an early reassignment of the ATCS
Contracts from TPC back to the SFMTA for ATCS design, equipment procurement, and
operations start-up and testing. Following reassignment back to the SFMTA, Contract 1266-2
has been modified twice.

Contract Modification No. 1, dated December 3, 2019, affirmed the reassignment of the
contract back to the SFMTA and corrected the contract amount to $14,309,214.00 to reflect
ATCS design expenditures made under Contract 1300, when Thales was a subcontractor to
Tutor.

Contract Modification No. 2, dated February 19, 2021, modified ATCS designs concerning
emergency stop equipment, station controllers, the location of wayside equipment installation,
increasing the contract amount $589,342.80 for a total contract amount not-to-exceed
$14,898,556.80. The Director of Transportation approved those contract modifications under
contracting authority the SFMTA Board delegated to him.

Contract Modification No. 3

A. ATCS Design Changes. Contract Modification No. 3 will affect seven changes to the design
and operations requirements of the ATCS and the ATCS Work schedule.

1. The National Fire Protection Association (NFPA) sets standards and requirements for fire
safety in subways, which are enforced by State and local fire marshals and the California
Public Utilities Commission, which regulates and certifies subway operations and safety in
California. NFPA Rule 130 Ventilation Requirements potentially limit the number of trains
that may be present in Central Subway stations and tunnels. Thales will modify the ATCS
designs and software to automate train movements in accordance with NFPA Rule 130
Tunnel Ventilation requirements, which will more efficiently reduce headway and
maximize vehicle service than can be achieved by manual train control.

2. Thales will modify ATCS track speed limits to accord with changes to trackway designs.

3. Thales will modify ATCS design documents to reflect final changes in the final stationing
of installed wayside equipment.



4. Thales will reduce the number of Portal Intrusion Devices to accord with final designs.
5. Thales will provide two independent circuits for Platform Emergency Stop Buttons.

6. Thales will modify ATCS design documents to reflect final changes in the placement of
ATCS equipment in the Chinatown Station Train Control Room to accommodate
separate LSMC and ACE racks.

7. Thales will accelerate implementation of ATCS Work so that the ATCS will be fully
certified and ready for revenue service on or before April 29, 2022.

To encourage timely completion of the ATCS Work so that the Agency may commence
revenue service in the summer of 2022, Modification No. 3 also requires Thales to pay
the SFMTA liquidated damages of $15,000 per calendar day for each day of delay to
completing the ATCS after May 1, 2022.

B. Delay and Impacts Claim. Contract Modification No. 3 provides that the SFMTA will pay
Thales $2,491,394.00 in compensation for costs it incurred from delays and impacts arising from
denial of scheduled access to Central Subway work sites where Thales was to perform ATCS
testing from March 2019 to January 2021. The delay costs include labor and materials costs
escalation, lost labor hours, inefficiency, warranty and license extensions, overhead and schedule
impacts. The amount negotiated is based on negotiated labor rates that the SFMTA and Thales
use in an existing as-needed ATCS service contract (SFMTA Contract No. 2020-20: Train Control
Services and Equipment Purchases Agreement, with Thales Transport &

Security, Inc.).

Thales is not responsible for the delays; Thales inability to the access Central Subway work sites
to perform ATCS testing was caused by delays in Project construction. The SFMTA had provided
Thales seven different testing start dates from March 2019 to September 2020, but then
rescinded each of them either because the infrastructure to be tested was not fully constructed
or installed, or Tutor (the construction contractor) was performing other work at the sites that
would conflict with Thales” work. Thales was finally able to access the work sites and commence
testing activities on January 19, 2021, two years and ten months from the original scheduled
testing date. During the delay period, Thales’ personnel were idled, but the SFMTA did not
direct Thales to suspend its work out of concern that allowing Thales personnel to be reassigned
to other projects so risked further delay to completion of the Central Subway Project.

Charter Section 9.118 and Approval of SFMTA 2020-2020
Board of Supervisors’ approval is required for CN1266-2 under Charter section 9.118(b), because
the value of the Contract exceeds $500,000.



Alternatives Considered

The SFMTA could decide not to amend Contract 1266-2 to modify ATCS functions but doing so
would likely degrade Central Subway operations and service delivery. The SFMTA could deny
Thales’ delay claims, but that would likely result in further delay to completion of the ATCS work,
which would likely delay Central Subway revenue service. Denying Thales' claims may also cause
Thales to litigate its claims, transfer personnel off the Project, and/or refuse to provide further
services to the SEMTA.

Funding Sources

The Central Subway Project is funded with Federal Transit Administration (FTA) New Starts,
Federal Congestion Management & Air Quality (CMAQ), State Transportation Bond Proposition
1A and 1B, State Regional Improvement Program, State Transportation Congestion Relief
Program, Prop K Half-Cent Local Sales Tax funds and other local funds.

Funding Impact/Budget

The Amendment will increase the total Project cost of by $12,831,743.60. On March 2, 2021
the SFMTA Board received an updated estimate-at-completion of $1.891 billion for the

Central Subway project which includes the cost of this contract modification. As noted at the
meeting, the additional budget for the estimate-at-completion will be funded by the operating
budget (cost savings, claims reserve, proposition B population baseline, and shifting flexible
funds) and by additional funding from federal relief through the Federal Transit Administration’s
Capital Investments Grant program.

Recommendation
The SFMTA recommends that the San Francisco Board of Supervisors adopt the Resolution
executing Modification 3 to 1266-2 Contract with Thales Transport & Security, Inc.

Thank you for your consideration of this proposal. Should you have any questions or require
more information, please do not hesitate to contact me at any time.

Sincerely,
it

Jeff Tumlin
Director of Transportation



London Breed, Mayor

Gwyneth Borden, Chair Fiona Hinze, Director
Amanda Eaken, Vice Chair Sharon Lai, Director
Cheryl Brinkman, Director Manny Yekutiel, Director

Steve Heminger, Director

Jeffrey Tumlin, Director of Transportation

March 26, 2021

Angela Calvillo, Clerk of the Board

Board of Supervisors

1 Dr.Carlton B. Goodlett Place, Room 244
San Francisco, CA 94102-4689

Dear Ms. Calvillo:

Attached is the proposed resolution for Board of Supervisors approval, which requests the
Board to approve Modification No. 3 to Contract CN 1266-2, Design Review, Software,
Implementation and Testing Services for an Advanced Train Control System (ATCS) for the
Central Subway Project, with Thales Transport & Security Inc.. This contract modification will
modify ATCS software and designs to conform to national fire codes, correct track speed
limits, modify installation requirements, accelerate completion of work, and compensate
Thales for costs and impacts it incurred arising from delay to the Project. This modification will
increase the contract amount by $12,831,743.60 for a modified contract amount of
$27,730,300.40 and to extend the substantial completion of the ATCS by 670 days to

April 29, 2022 and will extend the contract warranty period to April 29, 2025.

The Board of Supervisors’ approval is required under Charter section 9.118, because the value
of this Modification exceeds $500,000.

The following is a list of accompanying documents (five sets):
« CN 1266-2 Contract Modification 3
« BOS Resolution

The following person may be contacted regarding this matter:
Lisa Walton
Chief Technology Officer, SFMTA
415-646-2281

Sincerely,

Jeffrey Tumlin
Director of Transportation

San Francisco Municipal Transportation Agency 1 South Van Ness Avenue, 7*" Floor San Francisco, CA 94103 SFMTA.com
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From: Ramos, Joel

To: BOS Legislation, (BOS)

Cc: Zhou, Jiayi (MTA); Martinsen, Janet (MTA); Walton, Lisa (MTA)
Subject: SFMTA submittal of legislation - Automated Train Control System
Date: Monday, March 29, 2021 11:33:57 AM

Attachments: Outlook-e3pflnha.png

Outlook-rxtrjfsg.png

Outlook-idl0z4sj.png

Outlook-br3xqgi53.png

Briefing Letter -SFMTA BOS CN1266-2 Mod 3 Signed.pdf

BOS Resolution CN1266-2 Contract Modification 3.doc

SFEC Form 126f4BOS--CN 1266-2 -Notification of Contract .pdf
MTAB Resolution CN 1266-2 Contract Modification 3 .docx

CN 1266-2 Contract Modification 3.docx

Madame Clerk:

Please find attached a draft resolution and supporting documents to be submitted for BOS

consideration.
The following is a list of accompanying documents:

e Cover letter

e Briefing letter

e BOS Resolution

e Contract amendment (word and PDF)

e Prior contracts (original and amendments 1-2)

e MTAB Resolutions

e Form SFEC 126f4 — submitted electronically (in following email)

e CEQA documentation -SEIS/SEIR documentation (in following email)

| will be sending a second email with some appendixes to the contract modifications attached

to this first of two emails.

Thank you, and please let me know if you have any questions.

Joél T. Ramos

Local Government Affairs Manager
joel.ramos@sfmta.com

(415) 646-2067

San Francisco Municipal Transportation Agency

1 South Van Ness Avenue, 7th floor
San Francisco, CA 94103

00O srvta.com
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. . .. Received On:
San Francisco Ethics Commission
25 Van Ness Avenue, Suite 220, San Francisco, CA 94102 File #: 210338
Phone: 415.252.3100 . Fax: 415.252.3112
ethics.commission@sfgov.org . www.sfethics.org Bid/RFP #:

Notification of Contract Approval
SFEC Form 126(f)4
(S.F. Campaign and Governmental Conduct Code § 1.126(f)4)
A Public Document

Each City elective officer who approves a contract that has a total anticipated or actual value of $100,000 or
more must file this form with the Ethics Commission within five business days of approval by: (a) the City elective
officer, (b) any board on which the City elective officer serves, or (c) the board of any state agency on which an
appointee of the City elective officer serves. Formore information, see: https://sfethics.org/compliance/city-
officers/contract-approval-city-officers

1. FILING INFORMATION
TYPE OF FILING DATE OF ORIGINAL FILING (for amendment only)

original
AMENDMENT DESCRIPTION - Explain reason for amendment

2. CITY ELECTIVE OFFICE OR BOARD
OFFICE OR BOARD NAME OF CITY ELECTIVE OFFICER

Board of Supervisors Members

3. FILER’S CONTACT

NAME OF FILER’S CONTACT TELEPHONE NUMBER
Angela calvillo 415-554-5184
FULL DEPARTMENT NAME EMAIL
Office of the Clerk of the Board Board.of.Supervisors@sfgov.org
NAME OF DEPARTMENTAL CONTACT DEPARTMENT CONTACT TELEPHONE NUMBER
Lisa walton 415 646 2281
FULL DEPARTMENT NAME DEPARTMENT CONTACT EMAIL
MTA Municipal Transportation Agency 1isa.walton@sfmta.com

SAN FRANCISCO ETHICS COMMISSION — SFEC Form 126(f)4 v.12.7.18 1
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https://sfethics.org/compliance/city-officers/contract-approval-city-officers
https://sfethics.org/compliance/city-officers/contract-approval-city-officers

DocuSign Envelope ID: 916D89A4-0874-417A-8809-F8AFA41AFDOC

5. CONTRACTOR

NAME OF CONTRACTOR TELEPHONE NUMBER
Thales Transport and Security Inc. 1 724 729 0062
STREET ADDRESS (including City, State and Zip Code) EMAIL
505 14th street, San Francisco, CA 94118 David.Bell@us.thalesgroup.com

6. CONTRACT

DATE CONTRACT WAS APPROVED BY THE CITY ELECTIVE OFFICER(S) | ORIGINAL BID/RFP NUMBER | FILE NUMBER (If applicable)
210338

DESCRIPTION OF AMOUNT OF CONTRACT

$27,730,300.40

NATURE OF THE CONTRACT (Please describe)

Modification No. 3 to the Agreement for Design Review, Software, Implementation and Testing
Services for Advanced Train Control System (ATCS) for.the Central Subway Project, with
Thales Transport & Security Inc., Contract No. 1266-2, modifies ATCS software and designs to

conform to national fire codes, correct track speed limits, modify installation
requirements, and accelerate completion of work, extend the term to April 29, 2022, and
compensate Thales for costs it incurred arising from delay to the Project, for a modified
contact amount of $27,730,300.40.

7. COMMENTS

8. CONTRACT APPROVAL

This contract was approved by:
|:| THE CITY ELECTIVE OFFICER(S) IDENTIFIED ON THIS FORM

A BOARD ON WHICH THE CITY ELECTIVE OFFICER(S) SERVES

Fl

Board of Supervisors

THE BOARD OF A STATE AGENCY ON WHICH AN APPOINTEE OF THE CITY ELECTIVE OFFICER(S) IDENTIFIED ON THIS FORM SITS

SAN FRANCISCO ETHICS COMMISSION — SFEC Form 126(f)4 v.12.7.18 2
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9. AFFILIATES AND SUBCONTRACTORS

List the names of (A). members of the contractor’s board of directors; (B) the contractor’s principal officers, including chief
executive officer, chief financial officer, chief operating officer, or other persons with similar titles; (C) any individual or entity
who has an ownership interest of 10 percent or more in the contractor; and (D) any subcontractor listed in the bid or
contract.

# LAST NAME/ENTITY/SUBCONTRACTOR FIRST NAME TYPE

1 Pellegrini Alan Board of Directors

2 Gaiardo Dominique Board of Directors

3 MaTlinaty Mark Board of Directors

4 DeSousa Alcino CEO

5 Draper Christina CFO

10

11

12

13

14

15

16

17

18

19

SAN FRANCISCO ETHICS COMMISSION — SFEC Form 126(f)4 v.12.7.18 3
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9. AFFILIATES AND SUBCONTRACTORS

List the names.of (A) members of the contractor’s board of directors; (B) the contractor’s principal officers, including chief
executive officer, chief financial officer, chief operating officer, or other persons with similar titles; (C) any individual or entity
who has an ownership interest of 10 percent or more in the contractor; and (D) any subcontractor listed in the bid or
contract.

# LAST NAME/ENTITY/SUBCONTRACTOR FIRST NAME TYPE

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
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9. AFFILIATES AND SUBCONTRACTORS

List the names.of (A) members of the contractor’s board of directors; (B) the contractor’s principal officers, including chief
executive officer, chief financial officer, chief operating officer, or other persons with similar titles; (C) any individual or entity
who has an ownership interest of 10 percent or more in the contractor; and (D) any subcontractor listed in the bid or
contract.

# LAST NAME/ENTITY/SUBCONTRACTOR FIRST NAME TYPE

39

40

41

42

43

44

45

46

47

48

49

50

I:I Check this box if you need to include additional names. Please submit a separate form with complete information.
Select “Supplemental” for filing type.

10. VERIFICATION ‘

I have used all reasonable diligence in preparing this statement. | have reviewed this statement and to the best of my
knowledge the information | have provided here is true and complete.

| certify under penalty of perjury under the laws of the State of California that the foregoing is true and correct.

SIGNATURE OF CITY ELECTIVE OFFICER OR BOARD SECRETARY OR DATE SIGNED
CLERK

BOS Clerk of the Board
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