
SFMTA Board Meeting
March 17, 2020

LRV4 Project Update and 
Phase 2 Initiation
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LRV4 Reliability Program
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February figures are preliminary and subject to change

Note – the LRV4 reliability program 
focuses on road calls and vehicle 
send ins that are attributable to 
mechanical failures and therefore 
the responsibility of Siemens to 
address. It does not include send 
ins where no defect was found or 
send ins attributable to Operator 
or passenger actions. 
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In Service Warranty Items (Aug 2018 – February 2020)
August 2018 - December 2019

LRV4 Project Update | March 17, 2020

Issue Count Status Comment 

Hydraulic Power Unit Failure (brake system) 60  All revenue cars modified 

CCTV Failure 17 Software upgrade under evaluation

Loose Wire Termination 16  Known issues fixed 

Cameras (water intrusion) 14  Cameras on all cars modified 

Step Extension/ Gap Filler 10  Adjustments complete 

Misaligned doors 9 Door adjustment demo in process 

Propulsion 9  Addressed with latest software

Auxiliary Power Supply (APS) Reliability 9  Modification complete 

Pantograph 7  Inaccurate fault warning - software fix

Brake Control Unit 6
Evaluation underway to determine if 
individual incidents are related

Note: other key issues addressed under warranty include installation of additional door 
sensitive edges and redesigned coupler end stop.
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LRV4 Monthly Mileage
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Improved vehicle availability enabled LRV4 service to double in 2019
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Next steps for availability

• Purchase remaining 3 cars:

− Original test cars (2001, 2003) 
getting latest configuration (spring)

− Car 2033 on property, but heavily 
borrowed from to keep other 
vehicles in service (summer)

• Replace minimum diameter wheels 
on 6 trains (at least 1 per month)

• Eliminate flat wheels - 60 Vehicles have 
had additional track brakes installed, 
expected completion in March Train 2033 has not been purchased but 

is at SFMTA; parts have been borrowed 
from this train to keep others in service -
all parts will be restored this Summer

LRV4 Project Update | March 17, 2020
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Shear pin update
• Dec 11: Shear pins failed in service, two-car operations was 

restricted

• Dec 23: All shear pins replaced, two-car operations resumes 
without restrictions (pins will continue to be replaced every 90 
days)

• Jan 2020: Data gathering completed, primary cause is sudden 
change of gradient at intersections 

• Feb 2020: Full evaluation of data and redesign to address issue 
underway

• Mar 2020: Siemens will provide schedule for rework

• May 2020: Redesign will be presented to SFMTA

• All costs covered by Siemens under warranty

LRV4 Project Update | March 17, 2020
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Shear pin diagram
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Pantograph/Overhead Investigation 

• We are currently investigating a potential 
interface issue between the LRV4 
pantograph and the overhead wire 

• During recent subway shutdowns, we have 
observed changes in wear pattern of the 
overhead wire in select locations

• There are many variables to consider 
including overhead wire height and design 
as well as the LRV4 pantograph design

• Additionally, we do not know at this time 
if the issue involves Breda vehicles as well

• We have installed cameras in the subway 
and will keep you briefed once we know 
more
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Seat modification design underway

FLEET INTERIOR DESIGN MODIFICATION

50 replacement
Convert half of longitudinal seats to single 
transverse

101 replacement
Convert half of longitudinal seats to double 
transverse

68 expansion
Retrofit bench seating style to individual seats, 
convert half of longitudinal seats to single 
transverse

LRV4 Project Update | March 17, 2020
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Seating Arrangement – Single 

More blue seats will be added based on customer feedback

LRV4 Project Update | March 17, 2020
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Seating Arrangement  -
Plan view, single seats 
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Presenter
Presentation Notes
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Seating Arrangement - Double

More blue seats will be added based on customer feedback
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Seating Arrangement  -
Plan view, double seats 
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Next Steps
• Initiate Contract Mod 7 for 

Phase 2 Breda replacement

• SFCTA Board approval for  
remaining Prop K funding 

• Re-design coupler to 
address shear pin issue

• Complete track brake 
installation end of March 

• Accept remaining 3 cars and 
replace minimum diameter wheels on 6 cars

• Work with Operators to upgrade monitors

Track brake highlighted in purple. Additional 
track brakes are being installed on the front 
and back of the train to reduce flat wheels 
and improve vehicle availability



LRV4 Project Update | March 17, 2020 15

Mod 6 and 7 Overview

Phase 1 lessons learned, including feedback from customers, 
operators and mechanics will be incorporated into Phase 2

• Breda early retirement (offsite car shell production) $25M

• Seating changes (Phase 1, 2) $18M

• Track brakes (Phase 1, 2) $5M

• Additional Phase 2 changes $5M

Original 
Expansion
Replacement

Accelerated 
Expansion
Replacement 151

2030
68

68
151

2024 2025 2026 2027 2028 2029

2029 2030

2017 2018 2019 2020 2021 2022 2023

2023 2024 2025 2026 2027 20282017 2018 2019 2020 2021 2022
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Contract Mod. 7 Items
Update Description  Cost Team

Televic Passenger Information 
System change items

Multiple Passenger Information 
System (PIS) enhancements to 
update the technology consistent 
with evolving needs and 
expectations.

 $    185,493 Passenger

TDR6 HDD Unmounted

The TOD will display a message 
when the TDR6 HDD is 
unmounted to assist 
maintenance, troubleshooting, 
and verifying readiness for service 
for all 219 Vehicles .

 $      39,644 
Operations/ 
Maintenance

Corner Hatch additional 
retention clips

The Corner Hatch will be modified 
to prevent it from quickly 
opening when unlocked for all 
219 Vehicles.

 $    253,383 
Operations/ 
Maintenance

Replace door touch strips 
with passenger door open PBs

On 151 Phase 2 vehicles only, each 
doorway shall have 'keep door 
open' push buttons instead of the 
touch strips

 $    269,384 Passenger


Escalation Table Calendar Item

				Mod 7 numbers

						Value		Escalation Amount/Allowance		Total

				Base 175  		$638,632,001		$99,786,142		$738,418,143		$33,514,046

				Option 40 (Mod 1)		$161,134,617		$810,360		$161,944,977

				Option 45		$149,805,495		$53,230,995		$203,036,490

				Modifications 2 - 6		$45,737,921				$45,737,921

				Modifications 7		$43,514,046				$43,514,046

				Total		$1,038,824,080		$153,827,497		$1,192,651,577		$1,192,651,577

								$153,827,497		$1,192,651,577

				Contract 		$889,018,585

						$889,018,585		check

				Old Mod 6 Numbers

						Value		Escalation Allowance		Total

				Base 175  		$648,632,001		$133,300,188		$781,932,189		$781,932,189

				Option 40 (Mod 1)		$161,134,617		$810,360		$161,944,977		$161,944,977

				Option 45		$149,805,495		$53,230,995		$203,036,490		$203,036,490

				Modifications 2 - 6		$45,737,921				$45,737,921		$45,737,921

				Total		$1,005,310,034		$187,341,543		$1,192,651,577		$1,192,651,577

						$1,005,310,034		$187,341,543		$1,192,651,577

								$187,341,543

				Mod 7 total		$43,514,046

				Mod 2-7 Total		$89,251,967





Price items and milestones

				Modification 7 Price items												Proposed Milestones

								Total Price item		Per vehicle rounded										Comment

				Item 22		Continued  Production Acceleration Activities		19,899,553		n/a						Commencement of carshell production: 20% (Expected June 2020)
Completion of first carshell: 10% (Expected July 2020)
Vehicle Assembly readiness - Paint booth, Test pit installed: 10% (Expected December 2020)
Shipment of first phase 2 vehicle: 10% (May 2021)
Recurring amounts; Quarterly June 2020-December 2025: 50%				Adjusted to June 2020 the first quarterly amount

				Item 23		Engineering costs for Modification 7 (Changes 28-36, 38-40)		2,809,279		n/a						Release of FMI for Interior Retrofit 20% (July 2020). Completion Interior FDR for  Phase 2B 40% (December 2020). 40% PIS Software releases (COs 29 and 36) and FMIs, S/ware releases or Engineering Doc umentation for all other (non interior) COs (September 2020).

				Item 24		Phase 1, Option 1, and Phase W Recurring costs Modifications Performed at SFMTA (Change Orders 28, 30, 31, 33)		236,096		3,472						Installation complete LRVs 1 - 34 50%, Installation of LRVs 35 - 68 Complete 50%

				Item 25		Phase 1, Option 1, and Phase W Interior redeign Modification performed at SFMTA (Change Order 38)		7,479,864		109,998						per 5 vehicles installation complete

				Item 26		Recurring Costs for Phase 2 Modification 7 (50 LRVs 69-118)  (Change Order 28, 31, 32, 33, 34, 35, 37, 39)		3,377,600		67,552						To be allocated to vehicle miletones

				Item 27		Recurring Costs for Phase 2 Modification 7 (101 LRVs 119-219)  (Change Order 28, 31, 32, 33, 34, 35, 37, 40)		8,711,654		86,254						To be allocated to vehicle miletones

				Item 28		Additional Training Allowance		1,000,000		n/a						To be billed as used,  valid to June 2026





								43,514,046

								- 0		Check

																		5/15/21

																		2114

																		2/27/27



Unrestricted 		


Unrestricted 		


Unrestricted 		




Workings

				Mod 7 Schedule of Prices -- Items Development and Calculation 

																																				Basis for Exhibit 8														Guarantee cost split



														22		28		23		N/A		24		26		27		25		26 and 27 		26 and 27 																		Phase 1		Option 1		Phase W				Phase 2

				PCO		Change Order		Name		Status		Cost Estimate (from Siemens)		Continued  Production Acceleration Activities		Training		Modification 7 Engineering Costs for Changes X - XX		Phase 1, Option 1, and Phase W Recurring costs  Modifications Performed at Siemens Facility (Change Orders X - XX)		Phase 1, Option 1, and Phase W Recurring costs Modifications Performed at SFMTA (Change Orders X - XX)		Recurring Costs for Phase 2 (Interior redesign 69) (Change Order 39)		Recurring Costs for Phase 2 (Interior redesign) (Change Order 40)		Phase 1, Option 1, and Phase W Modifications Performed at Siemens Facility Interior refit (Change Order 41)		Recurring Costs for Phase 2 (Change Orders X - XX)		Track Brake Installation on 151 Phase 2 Vehicles (Change Order 43)		Rounding		Cost Estimate (Added)		Math Check				Engineering completion comment								24		40		4				151

																				N/A

				84		28		Lockable Convenience Outlet		Contract Mod 7 Item		$   161,014.00						$   37,804.00				$   63,790.00								$   59,420.00						$   161,014.00		$   - 0				Eng Complete, FMI?								$   35,856.71		$   59,761.18		$   5,976.12				$   59,420.00				$   - 0

				86		29		Televic PIS change items		Contract Mod 7 Item		$   185,443.00						$   185,443.00																		$   185,443.00		$   - 0				20-30 Weeks								$   20,322.52		$   33,870.87		$   3,387.09				$   127,862.53				$   - 0

				88		30		TDR6 HDD Unmounted		Contract Mod 7 Item		$   39,651.00						$   30,067.00				$   9,584.00														$   39,651.00		$   - 0				12 weeks from NTP								$   13,994.47		$   23,324.12		$   2,332.41				$   - 0				$   - 0

				101				Additional mirrors		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				105				Manual Cutout of Step and Gap filler		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				106		31		Corner Hatch additional retention clips		Contract Mod 7 Item		$   253,485.00						$   25,998.00				$   61,123.00								$   166,364.00						$   253,485.00		$   - 0				12 weeks from NTP								$   30,748.59		$   51,247.65		$   5,124.76				$   166,364.00				$   - 0

				109		32		Replace door touch strips with passenger door open PBs		Contract Mod 7 Item		$   269,440.00						$   76,466.00												$   192,974.00						$   269,440.00		$   - 0				20 Weeks from NTP																$   269,440.00				$   - 0

				112		33		Push to Close locking feature addition to exterior EDR door		Contract Mod 7 Item		$   274,593.00						$   46,844.00				$   101,577.00								$   126,172.00						$   274,593.00		$   - 0				20 Weeks from NTP								$   52,383.88		$   87,306.47		$   8,730.65				$   126,172.00				$   - 0

				117		34		Pre Wiring for Additional Clipper card readers		Contract Mod 7 Item		$   208,410.00						$   30,106.00												$   178,304.00						$   208,410.00		$   - 0				6 Weeks																$   208,410.00				$   - 0

				118		35		Provisions for ease of tire replacement		Contract Mod 7 Item		$   413,041.00						$   93,174.00												$   319,867.00						$   413,041.00		$   - 0				20 Weeks from NTP																$   413,041.00				$   - 0

				123		36		PIS 40 A pattern change		Contract Mod 7 Item		$   368,031.00						$   368,031.00																		$   368,031.00		$   - 0				20-30 Weeks								$   40,332.16		$   67,220.27		$   6,722.03				$   253,756.53				$   - 0

				125				Individual door override selectable from TOD (front door of second car)		Defer to Contract Mod 8																										$   - 0		$   - 0																				$   - 0				$   - 0

				130				Front Destination Sign		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				107A		39		Interior Seating  -Single Transverse 50 vehicles (2A)		Contract Mod 7 Item		$   2,394,716.00						$   337,392.00						$   2,057,324.00												$   2,394,716.00		$   - 0				FDR April																$   2,394,716.00				$   - 0

				107B		40		Interior Seating  - Double Transverse 101 vehicles (2B)		Contract Mod 7 Item		$   7,456,215.00						$   1,411,554.00								$   6,044,661.00										$   7,456,215.00		$   - 0				FDR December 2020 Carshell and interior																$   7,456,215.00				$   - 0

				107C		38		Interior Seating  -Single Transverse retrofit 68 vehicles		Contract Mod 7 Item		$   7,646,262.00						$   166,400.00										$   7,479,862.00								$   7,646,262.00		$   - 0				FMI Release July								$   2,698,680.71		$   4,497,801.18		$   449,780.12				$   - 0				$   - 0

				127B				Exterior Carshell Roof Access - Split		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				90A		Remove		CCTV Touchscreen Monitors		Contract Mod 7 Item																										$   - 0		$   - 0																				$   - 0				$   - 0

				90B				CCTV Touchscreen Monitors		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				90C				CCTV Touchscreen Monitors		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				96C		37		Track Brakes Remainder of Phase 2		Contract Mod 7 Item		$   2,944,271.00																				$   2,944,271.00		$   (79.00)		$   2,944,192.00		$   (79.00)												$   - 0		$   - 0		$   - 0				$   2,944,192.00				$   - 0

				150		NO CO		Additional Training		Contract Mod 7 Item		$   1,000,000.00				$   1,000,000.00																				$   1,000,000.00		$   - 0												$   - 0		$   - 0		$   - 0				$   1,000,000.00				$   - 0

				151				Deadman Thumb Button Comfort		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				NEW				Master Controller T-Stick Rubber Grip		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				152				Master Controller Armrest Forward Adjustment		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				153				Reversal of Sander/Gong foot buttons		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				154				Emergency Light Button Reposition		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				131				PIS-60 Steps Audio Trigger		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				155		NO CO		Acceleration		Contract Mod 7 Item		$   19,899,553.00		$   19,899,553.00																						$   19,899,553.00		$   - 0																				$   19,899,553.00				$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0										Rounding		$   - 0												$   - 0

												$   43,514,125.00		$   19,899,553.00		$   1,000,000.00		$   2,809,279.00		$   - 0		$   236,074.00		$   2,057,324.00		$   6,044,661.00		$   7,479,862.00		$   1,043,101.00		$   2,944,271.00		$   (79.00)		$   43,514,046.00		$   (79.00)												$   2,892,319.00		$   4,820,532.00		$   482,053.00				$   35,319,142.00				$   - 0

								Per vehicle, rounded														$   3,472.00		$   41,146.00		$   59,848.00		$   109,998.00		$   6,908.00		$   19,498.00																														$   - 0

								Rounded and Multiplied						$   19,899,553.00		$   1,000,000.00		$   2,809,279.00		$   - 0		$   236,096.00		$   2,057,300.00		$   6,044,648.00		$   7,479,864.00		$   1,043,108.00		$   2,944,198.00				$   43,514,046.00		$   - 0		Rounding difference																		$   43,514,046.00				$   - 0

												$   22,614,572.00		Exhibit 8 sub tot								$   22.00		$   (24.00)		$   (13.00)		$   2.00		$   7.00		$   (73.00)

												$   43,514,125.00		Exhibit 8 tot										$   2,394,692.00		$   7,456,202.00		$   7,646,264.00

																																				$   22,614,493.00		Mod 7 Changes excluding Accelleration and Training

												$161,014		Double check Exhibit 8								3472		41146		59848		109998		6908		19498

												$185,443										236096		2057300		6044648		7479864		1043108		2944198				19805214

												$39,651

												$253,485

												$269,440

												$274,593

												$208,410

												$413,041

												$368,031

												$2,944,271

												$7,646,262

												$2,394,716

												$7,456,215.00

												$22,614,572		Double check Exhibit 8

												$19,899,553.00

												$1,000,000

												$43,514,125		Exhibit 8 tot

												$   - 0		check





Presentation_table

		Update		Description		Cost		Team

		Track Brakes Installation, Phase 2		Adding track brakes to all 151 Phase 2 vehicles to alleviate flat wheels.		$   2,944,198		Maintenance

		Implementation of Interior Seating – Phase 1 Single Transverse		Seat changes, retrofits 68 Phase 1 vehicles with single transverse seating and related reconfigurations.		$   7,646,260		Passenger

		Implementation of Interior Seating – Phase 2 Single Transverse 		Seat changes, production of first 50 Phase 2 vehicles with single transverse seating and related reconfigurations.		$   2,394,700		Passenger

		Implementation of Interior Seating – Phase 2 Double Transverse 		Seat changes, production for 101 Phase 2 vehicles with double transverse seating and related reconfigurations.		$   7,456,224		Passenger

		Lockable Convenience Outlet		A lockable cover will be added to the convenience outlet for all 219 Vehicles.		$   160,965		Operations/
Maintenance

		Televic Passenger Information System change items		Multiple Passenger Information System (PIS) enhancements to update the technology consistent with evolving needs and expectations.		$   185,493		Passenger

		TDR6 HDD Unmounted		The TOD will display a message when the TDR6 HDD is unmounted to assist maintenance, troubleshooting, and verifying readiness for service for all 219 Vehicles .		$   39,644		Operations/ Maintenance

		Corner Hatch additional retention clips		The Corner Hatch will be modified to prevent it from quickly opening when unlocked for all 219 Vehicles.		$   253,383		Operations/ Maintenance

		Replace door touch strips with passenger door open PBs		On 151 Phase 2 vehicles only, each doorway shall have 'keep door open' push buttons instead of the touch strips		$   269,384		Passenger

		Push to Close locking feature addition to exterior EDR door		The Exterior Manual Emergency Door Release access panel when include a locking feature when pushed closed for all 219 Vehicles.		$   274,626		Operations/ Maintenance

		Pre Wiring for Additional Clipper card readers		Wiring for additional Clipper card readers will be included on 151 Phase 2 Vehicles.		$   208,380		Passenger/ Operations

		Provisions for ease of tire replacement		Wheel hubs specified in this change will be designed with a hole pattern for easier tire replacement and use with shop equipment on 151 Phase 2 Vehicles.		$   330,935		Maintenance

		PIS 40 A pattern change		The  Passenger Information System will be modified to allow remote and manual changes to information displays at any time.		$   368,139		Passenger/ Operations

						$   22,532,331





Sheet1

		Milestone

		 Percentage of vehicle price 

		 Per vehicles / One time 

		Milestones value $

		# Vehicles Applies to 

		A 2% One time 10,048,295          219                    

		B 20% Per vehicle 100,482,950        219                    										665450				3327250

		C 20% Per vehicle 100,482,950        219                    

		D 25% Per vehicle 125,603,688        219                    

		E1 30% Per vehicle 105,806,550        106                    										998175				3327250

		E2 8% One time 11,978,100          45                      

		E3 22% Per vehicle 32,939,775          45                      

		F 3% Per vehicle 15,072,443          219                    

		TOTAL MILESTONE AMOUNT 502,414,750 





Exhibit 1A Check



				Item 1		Original		Engineering Design, Project Management and Design Qualification Testing		Lump Sum				$37,541,102

				Item  1.1 		Original				Lump Sum

				Item 2.1		Original		Vehicle Price for Base Order Phase 1		$3,327,250		24		$79,854,000		$79,854,000		$0				Mod 6 value (Old)

				Item 2.2		Original		Vehicle Price for Base Order Phase 2		$3,327,250		151		$502,414,750		$502,414,750		$0				$502,414,750		$0

				Item 3		Original		Operating, Maintenance		Lump Sum		1		$809,478

								and Parts Manuals								$0		$0

				Item 4.1		Original		Training		Lump Sum		1		$361,557

				Item 4.2		Original		Train Simulator (1)		Lump Sum		1		$1,704,650

								(In accordance with								$0		$0

								Section 22.2.8 of								$0		$0

								Technical Specifications)								$0		$0

				Item 5.1		Original		Spare Parts 		Lump Sum				$14,153,840

								(Total of Exhibit 1.B, Phase 1)								$0		$0

				Item 5.2		Original		Spare Parts 								$0		$0

								(Total of Exhibit 1.B, Phase 2) 1								$0		$0

				Item 6		Original		Special Tools, Test and Diagnostic Equipment (Total of Exhibit 1.D)		Lump Sum				$1,792,624

				Item 7.1		Mod 1		Option 1 for 40 Additional New Light Rail Vehicles		$3,349,270 2		40		$133,970,800

				Item 8.1		Mod 1		Additional Spare Parts (Exhibit 1.C Phase 1)		Lump Sum				$11,269,527

				Item 8.2		Mod 1		Additional Spare Parts (Exhibit 1.C Phase 2) 1								$0		$0

				Item 9		Mod 1		Spare parts for Option Cars 1		Lump Sum				$15,000,000

				Item 10		Mod 1		Train Simulator (2) (In accordance with Section 22.2.8 of Technical Specifications) 1		Lump Sum				$1,704,650

				Item 11		Mod 3		Modification No. 3 (Non-Recurring Costs)								$0		$0

				Item 11.1		Mod 3		Engineering  		Lump Sum				$6,128,416

				Item 11.2		Mod 3		SIBAS Expert 2 Monitoring and Diagnostic Software		Lump Sum				$71,000

				Item 12		Mod 3		Modification No. 3 (Base Recurring Costs)								$0		$0

				Item 12A		Mod 3		Base Phase 1 		$62,313		24		$1,495,514		$1,495,512		$2

				Item 12B		Mod 3		Base Phase 2 		$62,313		151		$9,409,275		$9,409,263		$12

				Item 13		Mod 3		Modification No. 3 Option 1 		$62,313		40		$2,492,523		$2,492,520		$3

								(Recurring Costs) 

				Item 14		Mod 4		Modification No. 4 (Vehicle Price for Phase W)		$3,968,750		4		$15,875,000		$15,875,000		$0

				Item 15		Mod 5		Track Brakes								$0		$0

								Phase 1								$0		$0

				Item 15.1 		Mod 5		Non-recurring Costs for track brake, including engineering, testing, and updates to manuals.		Lump Sum				$286,617

				Item 15.2		Mod 5		Installation of track brakes on 8 Phase 1 Cars.		$22,486		8		$179,888		$179,888		$0

				Item 16 		Mod 6		Weight Incentives 								$0		$0

				Item 17		Mod 6		Non Recurring Engineering Costs 								$0		$0

				Item 17.1		Mod 6		Phase 1, Option 1, Phase W Engineering Costs for Changes 8 – 25 		Lump Sum		1		$492,738

				Item 17.2		Mod 6		Phase 2 Preliminary Design Work, Single Transverse Seat		Lump Sum		1		$714,694

				Item 17.3		Mod 6		Phase 2 Preliminary Design Work, Double Transverse Seat		Lump Sum		1		$159,140

				Item 18 		Mod 6		Recurring Costs Phase 1, Option 1, Phase W								$0		$0

				Item 18.1		Mod 6		Modifications Performed at Siemens Facility (Change Orders 8 - 11)		$11,179		68		$760,172		$760,172		$0

				Item 18.2		Mod 6		Modifications Performed at SFMTA (Change Orders 12 - 24)		$2,284		68		$155,312		$155,312		$0

				Item 19 		Mod 6		Recurring Costs for Phase 2 (Change Orders 9 - 24)		$4,172		151		$629,972		$629,972		$0

				Item 20		Mod 6		Track Brake Installation on 60 Phase 1, Option 1, Phase W Cars 		$21,411		60		$1,284,660		$1,284,660		$0

				Item 21		Mod 6		Initial Production Acceleration Activities		Lump Sum		1		$5,603,000

				Item 22		Mod 7		Continued  Production Acceleration Activities		Lump Sum		1		$19,899,553

				Item 23		Mod 7		Engineering Costs for Modification 7 (Change Orders 28-36, 38-40)		Lump Sum		1		$2,809,279

				Item 24		Mod 7		Phase 1, Option 1, and Phase W Recurring Costs Modifications Performed at SFMTA (Change Orders 28, 30, 31, 33)		$3,472		68		$236,096		$236,096		$0

				Item 25		Mod 7		Phase 1, Option 1, and Phase W Interior Redeign Modification Performed at SFMTA (Change Order 38)		$109,998		68		$7,479,864		$7,479,864		$0

				Item 26		Mod 7		Recurring Costs for Phase 2 Modification 7 (50 LRVs 69-118)  (Change Order 28, 31, 32, 33, 34, 35, 37, 39)		$67,552		50		$3,377,600		$3,377,600		$0

				Item 27		Mod 7		Recurring Costs for Phase 2 Modification 7 (101 LRVs 119-219)  (Change Order 28, 31, 32, 33, 34, 35, 37, 40)		$86,254		101		$8,711,654		$8,711,654		$0

				Item 28		Mod 7		Additional Training Allowance		Lump Sum		1		$1,000,000

														$889,828,945		total -- removing $10M

														$43,514,046		Mod 7 Only 						$23,614,493		Mod 7 Changes excluding Accelleration

														$846,314,899		before Mod 7 items						$22,614,493		Mod 7 Changes excluding Accelleration and Training

														$856,314,899		Mod 6 total (old), before $10M allocation

														($10,000,000)		Difference removal of 1.1 $10M



				Item 7.2		Original		Option 2 for 1 to 45 Additional New Light Rail Vehicles		$33,290,111		45 Cars		$149,805,495

														$1,039,634,440





																Amount from Mod 6

				Allowance		Original, Mod 6, Mod 7 adjustment		Allowance for Escalation in accordance with Agreement, Section 7.5		n/a		n/a		$153,017,137		$186,531,183		$33,514,046		reduced by

																		$33,514,046		math check

												Not to exceed CONTRACT LIMIT		$1,192,651,577

														$1,192,651,577





Calendar Item Table



				Change Order  Title		Description		Continuous Improve-ment 		Total Mod 6 Cost		Per Vehicle Cost Calc		Per Vehicle Cost Rounded		How Many		Calculated		CO TEMP – DELETE FINAL

																								WORKINGS SHEET 

				Lockable Convenience Outlet		A lockable cover will be added to the convenience outlet for all 219 Vehicles.		Maintenance/Operations		$161,014		$735.22		$735		219		$160,965		28 		($49)		161014

				Televic PIS change items		Multiple Passenger Information System (PIS) enhancements that update the technology consistent with evolving performance needs and expectations.		Passenger		$185,443		$846.77		847		219		$185,493		29		$50		185443		Calculate for one time costs 

				TDR6 HDD Unmounted		The TOD shall display a message when the TDR6 HDD is unmounted to assist maintenance, troubleshooting, and verifying readiness for service for all 219 Vehicles .		Operations/ Maintenance		$39,651		$583.10		$583		68		$39,644		30		($7)		39651		Only Ph1 

				Corner Hatch additional retention clips		The Corner Hatch shall be modified to prevent it from quickly opening when unlocked for all 219 Vehicles.		Operations/ Maintenance		$253,485		$1,157.47		$1,157		219		$253,383		31		($102)		253485

				Replace door touch strips with passenger door open PBs		On 151 Phase 2 vehicles only, each doorway shall have 'keep door open' push buttons instead of the touch strips as installed on Phase 1 vehicles.		Passenger		$269,440		$1,784.37		$1,784		151		$269,384		32		($56)		269440

				Push to Close locking feature addition to exterior EDR door		The Exterior Manual Emergency Door Release access panel shall include a locking feature when pushed closed for all 219 Vehicles.		Operations/ Maintenance		$274,593		$1,253.85		$1,254		219		$274,626		33		$33		274593

				Pre Wiring for Additional Clipper card readers		Wiring for additional Clipper card readers will be included on 151 Phase 2 Vehicles.		Passenger/ Operations		$208,410		$1,380.20		$1,380		151		$208,380		34		($30)		208410

				Provisions for ease of tire replacement		Wheel hubs specified in this change will be designed with a hole pattern for easier tire replacement and use with shop equipment on 151 Phase 2 Vehicles.		Maintenance		$413,041		$3,413.56		$2,735		121		$330,935		35		($82,106)		413041		Not all 151 Vehicles 

				PIS 40 A pattern change		The  Passenger Information System shall be modified to allow remote and manual changes to information displays at any time.		Passenger/ Maintenance		$368,031		$1,680.51		1681		219		$368,139		36		$108		368031

				Track Brakes Installation,		Adding track brakes to all 151 Phase 2 vehicles to alleviate flat wheels.		Maintenance		$2,944,192		$19,497.96		$19,498		151		$2,944,198		37		$6		2944192

				Implementation of Interior Seating – Phase 1 Single Transverse		Seat changes, retrofits 68 Phase 1 vehicles with single transverse seating and related reconfigurations.		Passenger		$7,646,262		$112,445.03		$112,445		68		$7,646,260		38		($2)		7646262

				Implementation of Interior Seating – Phase 2 Single Transverse 		Seat changes, production of first 50 Phase 2 vehicles with single transverse seating and related reconfigurations.		Passenger		$2,394,716		$47,894.32		$47,894		50		$2,394,700		39		($16)		2394716

				Implementation of Interior Seating – Phase 2 Double Transverse 		Seat changes, production for 101 Phase 2 vehciles with double transverse seating and related reconfigurations.		Passenger		$7,456,215		$73,823.91		$73,824		101		$7,456,224		40		$9		7456215

										$22,614,493								$22,532,331				($82,162)		22614493

										$22,614,493		check Exhibit 1A

										$22,614,493		check Exhibit 8
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Contract Mod. 7 Items (cont’d.)
Update Description Cost Team

Televic Passenger Information 
System change items

Multiple Passenger Information 
System (PIS) enhancements to 
update the technology consistent 
with evolving needs and 
expectations.

$185,493 Passenger

TDR6 HDD Unmounted

The TOD will display a message 
when the TDR6 HDD is 
unmounted to assist 
maintenance, troubleshooting, 
and verifying readiness for service 
for all 219 Vehicles .

$39,644 
Operations/ 
Maintenance

Corner Hatch additional 
retention clips

The Corner Hatch will be modified 
to prevent it from quickly 
opening when unlocked for all 
219 Vehicles.

$253,383 
Operations/ 
Maintenance

Replace door touch strips 
with passenger door open PBs

On 151 Phase 2 vehicles only, each 
doorway shall have 'keep door 
open' push buttons instead of the 
touch strips

$269,384 Passenger


Escalation Table Calendar Item

				Mod 7 numbers

						Value		Escalation Amount/Allowance		Total

				Base 175  		$638,632,001		$99,786,142		$738,418,143		$33,514,046

				Option 40 (Mod 1)		$161,134,617		$810,360		$161,944,977

				Option 45		$149,805,495		$53,230,995		$203,036,490

				Modifications 2 - 6		$45,737,921				$45,737,921

				Modifications 7		$43,514,046				$43,514,046

				Total		$1,038,824,080		$153,827,497		$1,192,651,577		$1,192,651,577

								$153,827,497		$1,192,651,577

				Contract 		$889,018,585

						$889,018,585		check

				Old Mod 6 Numbers

						Value		Escalation Allowance		Total

				Base 175  		$648,632,001		$133,300,188		$781,932,189		$781,932,189

				Option 40 (Mod 1)		$161,134,617		$810,360		$161,944,977		$161,944,977

				Option 45		$149,805,495		$53,230,995		$203,036,490		$203,036,490

				Modifications 2 - 6		$45,737,921				$45,737,921		$45,737,921

				Total		$1,005,310,034		$187,341,543		$1,192,651,577		$1,192,651,577

						$1,005,310,034		$187,341,543		$1,192,651,577

								$187,341,543

				Mod 7 total		$43,514,046

				Mod 2-7 Total		$89,251,967





Price items and milestones

				Modification 7 Price items												Proposed Milestones

								Total Price item		Per vehicle rounded										Comment

				Item 22		Continued  Production Acceleration Activities		19,899,553		n/a						Commencement of carshell production: 20% (Expected June 2020)
Completion of first carshell: 10% (Expected July 2020)
Vehicle Assembly readiness - Paint booth, Test pit installed: 10% (Expected December 2020)
Shipment of first phase 2 vehicle: 10% (May 2021)
Recurring amounts; Quarterly June 2020-December 2025: 50%				Adjusted to June 2020 the first quarterly amount

				Item 23		Engineering costs for Modification 7 (Changes 28-36, 38-40)		2,809,279		n/a						Release of FMI for Interior Retrofit 20% (July 2020). Completion Interior FDR for  Phase 2B 40% (December 2020). 40% PIS Software releases (COs 29 and 36) and FMIs, S/ware releases or Engineering Doc umentation for all other (non interior) COs (September 2020).

				Item 24		Phase 1, Option 1, and Phase W Recurring costs Modifications Performed at SFMTA (Change Orders 28, 30, 31, 33)		236,096		3,472						Installation complete LRVs 1 - 34 50%, Installation of LRVs 35 - 68 Complete 50%

				Item 25		Phase 1, Option 1, and Phase W Interior redeign Modification performed at SFMTA (Change Order 38)		7,479,864		109,998						per 5 vehicles installation complete

				Item 26		Recurring Costs for Phase 2 Modification 7 (50 LRVs 69-118)  (Change Order 28, 31, 32, 33, 34, 35, 37, 39)		3,377,600		67,552						To be allocated to vehicle miletones

				Item 27		Recurring Costs for Phase 2 Modification 7 (101 LRVs 119-219)  (Change Order 28, 31, 32, 33, 34, 35, 37, 40)		8,711,654		86,254						To be allocated to vehicle miletones

				Item 28		Additional Training Allowance		1,000,000		n/a						To be billed as used,  valid to June 2026





								43,514,046

								- 0		Check

																		5/15/21

																		2114

																		2/27/27



Unrestricted 		


Unrestricted 		


Unrestricted 		




Workings

				Mod 7 Schedule of Prices -- Items Development and Calculation 

																																				Basis for Exhibit 8														Guarantee cost split



														22		28		23		N/A		24		26		27		25		26 and 27 		26 and 27 																		Phase 1		Option 1		Phase W				Phase 2

				PCO		Change Order		Name		Status		Cost Estimate (from Siemens)		Continued  Production Acceleration Activities		Training		Modification 7 Engineering Costs for Changes X - XX		Phase 1, Option 1, and Phase W Recurring costs  Modifications Performed at Siemens Facility (Change Orders X - XX)		Phase 1, Option 1, and Phase W Recurring costs Modifications Performed at SFMTA (Change Orders X - XX)		Recurring Costs for Phase 2 (Interior redesign 69) (Change Order 39)		Recurring Costs for Phase 2 (Interior redesign) (Change Order 40)		Phase 1, Option 1, and Phase W Modifications Performed at Siemens Facility Interior refit (Change Order 41)		Recurring Costs for Phase 2 (Change Orders X - XX)		Track Brake Installation on 151 Phase 2 Vehicles (Change Order 43)		Rounding		Cost Estimate (Added)		Math Check				Engineering completion comment								24		40		4				151

																				N/A

				84		28		Lockable Convenience Outlet		Contract Mod 7 Item		$   161,014.00						$   37,804.00				$   63,790.00								$   59,420.00						$   161,014.00		$   - 0				Eng Complete, FMI?								$   35,856.71		$   59,761.18		$   5,976.12				$   59,420.00				$   - 0

				86		29		Televic PIS change items		Contract Mod 7 Item		$   185,443.00						$   185,443.00																		$   185,443.00		$   - 0				20-30 Weeks								$   20,322.52		$   33,870.87		$   3,387.09				$   127,862.53				$   - 0

				88		30		TDR6 HDD Unmounted		Contract Mod 7 Item		$   39,651.00						$   30,067.00				$   9,584.00														$   39,651.00		$   - 0				12 weeks from NTP								$   13,994.47		$   23,324.12		$   2,332.41				$   - 0				$   - 0

				101				Additional mirrors		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				105				Manual Cutout of Step and Gap filler		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				106		31		Corner Hatch additional retention clips		Contract Mod 7 Item		$   253,485.00						$   25,998.00				$   61,123.00								$   166,364.00						$   253,485.00		$   - 0				12 weeks from NTP								$   30,748.59		$   51,247.65		$   5,124.76				$   166,364.00				$   - 0

				109		32		Replace door touch strips with passenger door open PBs		Contract Mod 7 Item		$   269,440.00						$   76,466.00												$   192,974.00						$   269,440.00		$   - 0				20 Weeks from NTP																$   269,440.00				$   - 0

				112		33		Push to Close locking feature addition to exterior EDR door		Contract Mod 7 Item		$   274,593.00						$   46,844.00				$   101,577.00								$   126,172.00						$   274,593.00		$   - 0				20 Weeks from NTP								$   52,383.88		$   87,306.47		$   8,730.65				$   126,172.00				$   - 0

				117		34		Pre Wiring for Additional Clipper card readers		Contract Mod 7 Item		$   208,410.00						$   30,106.00												$   178,304.00						$   208,410.00		$   - 0				6 Weeks																$   208,410.00				$   - 0

				118		35		Provisions for ease of tire replacement		Contract Mod 7 Item		$   413,041.00						$   93,174.00												$   319,867.00						$   413,041.00		$   - 0				20 Weeks from NTP																$   413,041.00				$   - 0

				123		36		PIS 40 A pattern change		Contract Mod 7 Item		$   368,031.00						$   368,031.00																		$   368,031.00		$   - 0				20-30 Weeks								$   40,332.16		$   67,220.27		$   6,722.03				$   253,756.53				$   - 0

				125				Individual door override selectable from TOD (front door of second car)		Defer to Contract Mod 8																										$   - 0		$   - 0																				$   - 0				$   - 0

				130				Front Destination Sign		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				107A		39		Interior Seating  -Single Transverse 50 vehicles (2A)		Contract Mod 7 Item		$   2,394,716.00						$   337,392.00						$   2,057,324.00												$   2,394,716.00		$   - 0				FDR April																$   2,394,716.00				$   - 0

				107B		40		Interior Seating  - Double Transverse 101 vehicles (2B)		Contract Mod 7 Item		$   7,456,215.00						$   1,411,554.00								$   6,044,661.00										$   7,456,215.00		$   - 0				FDR December 2020 Carshell and interior																$   7,456,215.00				$   - 0

				107C		38		Interior Seating  -Single Transverse retrofit 68 vehicles		Contract Mod 7 Item		$   7,646,262.00						$   166,400.00										$   7,479,862.00								$   7,646,262.00		$   - 0				FMI Release July								$   2,698,680.71		$   4,497,801.18		$   449,780.12				$   - 0				$   - 0

				127B				Exterior Carshell Roof Access - Split		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				90A		Remove		CCTV Touchscreen Monitors		Contract Mod 7 Item																										$   - 0		$   - 0																				$   - 0				$   - 0

				90B				CCTV Touchscreen Monitors		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				90C				CCTV Touchscreen Monitors		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				96C		37		Track Brakes Remainder of Phase 2		Contract Mod 7 Item		$   2,944,271.00																				$   2,944,271.00		$   (79.00)		$   2,944,192.00		$   (79.00)												$   - 0		$   - 0		$   - 0				$   2,944,192.00				$   - 0

				150		NO CO		Additional Training		Contract Mod 7 Item		$   1,000,000.00				$   1,000,000.00																				$   1,000,000.00		$   - 0												$   - 0		$   - 0		$   - 0				$   1,000,000.00				$   - 0

				151				Deadman Thumb Button Comfort		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				NEW				Master Controller T-Stick Rubber Grip		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				152				Master Controller Armrest Forward Adjustment		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				153				Reversal of Sander/Gong foot buttons		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				154				Emergency Light Button Reposition		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				131				PIS-60 Steps Audio Trigger		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				155		NO CO		Acceleration		Contract Mod 7 Item		$   19,899,553.00		$   19,899,553.00																						$   19,899,553.00		$   - 0																				$   19,899,553.00				$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0										Rounding		$   - 0												$   - 0

												$   43,514,125.00		$   19,899,553.00		$   1,000,000.00		$   2,809,279.00		$   - 0		$   236,074.00		$   2,057,324.00		$   6,044,661.00		$   7,479,862.00		$   1,043,101.00		$   2,944,271.00		$   (79.00)		$   43,514,046.00		$   (79.00)												$   2,892,319.00		$   4,820,532.00		$   482,053.00				$   35,319,142.00				$   - 0

								Per vehicle, rounded														$   3,472.00		$   41,146.00		$   59,848.00		$   109,998.00		$   6,908.00		$   19,498.00																														$   - 0

								Rounded and Multiplied						$   19,899,553.00		$   1,000,000.00		$   2,809,279.00		$   - 0		$   236,096.00		$   2,057,300.00		$   6,044,648.00		$   7,479,864.00		$   1,043,108.00		$   2,944,198.00				$   43,514,046.00		$   - 0		Rounding difference																		$   43,514,046.00				$   - 0

												$   22,614,572.00		Exhibit 8 sub tot								$   22.00		$   (24.00)		$   (13.00)		$   2.00		$   7.00		$   (73.00)

												$   43,514,125.00		Exhibit 8 tot										$   2,394,692.00		$   7,456,202.00		$   7,646,264.00

																																				$   22,614,493.00		Mod 7 Changes excluding Accelleration and Training

												$161,014		Double check Exhibit 8								3472		41146		59848		109998		6908		19498

												$185,443										236096		2057300		6044648		7479864		1043108		2944198				19805214

												$39,651

												$253,485

												$269,440

												$274,593

												$208,410

												$413,041

												$368,031

												$2,944,271

												$7,646,262

												$2,394,716

												$7,456,215.00

												$22,614,572		Double check Exhibit 8

												$19,899,553.00

												$1,000,000

												$43,514,125		Exhibit 8 tot

												$   - 0		check





Presentation_table

		Update		Description		Cost		Team

		Track Brakes Installation, Phase 2		Adding track brakes to all 151 Phase 2 vehicles to alleviate flat wheels.		$2,944,198		Maintenance

		Implementation of Interior Seating – Phase 1 Single Transverse		Seat changes, retrofits 68 Phase 1 vehicles with single transverse seating and related reconfigurations.		$7,646,260		Passenger

		Implementation of Interior Seating – Phase 2 Single Transverse 		Seat changes, production of first 50 Phase 2 vehicles with single transverse seating and related reconfigurations.		$2,394,700		Passenger

		Implementation of Interior Seating – Phase 2 Double Transverse 		Seat changes, production for 101 Phase 2 vehicles with double transverse seating and related reconfigurations.		$7,456,224		Passenger

		Lockable Convenience Outlet		A lockable cover will be added to the convenience outlet for all 219 Vehicles.		$160,965		Operations/
Maintenance

		Televic Passenger Information System change items		Multiple Passenger Information System (PIS) enhancements to update the technology consistent with evolving needs and expectations.		$185,493		Passenger

		TDR6 HDD Unmounted		The TOD will display a message when the TDR6 HDD is unmounted to assist maintenance, troubleshooting, and verifying readiness for service for all 219 Vehicles .		$39,644		Operations/ Maintenance

		Corner Hatch additional retention clips		The Corner Hatch will be modified to prevent it from quickly opening when unlocked for all 219 Vehicles.		$253,383		Operations/ Maintenance

		Replace door touch strips with passenger door open PBs		On 151 Phase 2 vehicles only, each doorway shall have 'keep door open' push buttons instead of the touch strips		$269,384		Passenger

		Push to Close locking feature addition to exterior EDR door		The Exterior Manual Emergency Door Release access panel when include a locking feature when pushed closed for all 219 Vehicles.		$274,626		Operations/ Maintenance

		Pre Wiring for Additional Clipper card readers		Wiring for additional Clipper card readers will be included on 151 Phase 2 Vehicles.		$208,380		Passenger/ Operations

		Provisions for ease of tire replacement		Wheel hubs specified in this change will be designed with a hole pattern for easier tire replacement and use with shop equipment on 151 Phase 2 Vehicles.		$330,935		Maintenance

		PIS 40 A pattern change		The  Passenger Information System will be modified to allow remote and manual changes to information displays at any time.		$368,139		Passenger/ Operations

						$22,532,331





Sheet1

		Milestone

		 Percentage of vehicle price 

		 Per vehicles / One time 

		Milestones value $

		# Vehicles Applies to 

		A 2% One time 10,048,295          219                    

		B 20% Per vehicle 100,482,950        219                    										665450				3327250

		C 20% Per vehicle 100,482,950        219                    

		D 25% Per vehicle 125,603,688        219                    

		E1 30% Per vehicle 105,806,550        106                    										998175				3327250

		E2 8% One time 11,978,100          45                      

		E3 22% Per vehicle 32,939,775          45                      

		F 3% Per vehicle 15,072,443          219                    

		TOTAL MILESTONE AMOUNT 502,414,750 





Exhibit 1A Check



				Item 1		Original		Engineering Design, Project Management and Design Qualification Testing		Lump Sum				$37,541,102

				Item  1.1 		Original				Lump Sum

				Item 2.1		Original		Vehicle Price for Base Order Phase 1		$3,327,250		24		$79,854,000		$79,854,000		$0				Mod 6 value (Old)

				Item 2.2		Original		Vehicle Price for Base Order Phase 2		$3,327,250		151		$502,414,750		$502,414,750		$0				$502,414,750		$0

				Item 3		Original		Operating, Maintenance		Lump Sum		1		$809,478

								and Parts Manuals								$0		$0

				Item 4.1		Original		Training		Lump Sum		1		$361,557

				Item 4.2		Original		Train Simulator (1)		Lump Sum		1		$1,704,650

								(In accordance with								$0		$0

								Section 22.2.8 of								$0		$0

								Technical Specifications)								$0		$0

				Item 5.1		Original		Spare Parts 		Lump Sum				$14,153,840

								(Total of Exhibit 1.B, Phase 1)								$0		$0

				Item 5.2		Original		Spare Parts 								$0		$0

								(Total of Exhibit 1.B, Phase 2) 1								$0		$0

				Item 6		Original		Special Tools, Test and Diagnostic Equipment (Total of Exhibit 1.D)		Lump Sum				$1,792,624

				Item 7.1		Mod 1		Option 1 for 40 Additional New Light Rail Vehicles		$3,349,270 2		40		$133,970,800

				Item 8.1		Mod 1		Additional Spare Parts (Exhibit 1.C Phase 1)		Lump Sum				$11,269,527

				Item 8.2		Mod 1		Additional Spare Parts (Exhibit 1.C Phase 2) 1								$0		$0

				Item 9		Mod 1		Spare parts for Option Cars 1		Lump Sum				$15,000,000

				Item 10		Mod 1		Train Simulator (2) (In accordance with Section 22.2.8 of Technical Specifications) 1		Lump Sum				$1,704,650

				Item 11		Mod 3		Modification No. 3 (Non-Recurring Costs)								$0		$0

				Item 11.1		Mod 3		Engineering  		Lump Sum				$6,128,416

				Item 11.2		Mod 3		SIBAS Expert 2 Monitoring and Diagnostic Software		Lump Sum				$71,000

				Item 12		Mod 3		Modification No. 3 (Base Recurring Costs)								$0		$0

				Item 12A		Mod 3		Base Phase 1 		$62,313		24		$1,495,514		$1,495,512		$2

				Item 12B		Mod 3		Base Phase 2 		$62,313		151		$9,409,275		$9,409,263		$12

				Item 13		Mod 3		Modification No. 3 Option 1 		$62,313		40		$2,492,523		$2,492,520		$3

								(Recurring Costs) 

				Item 14		Mod 4		Modification No. 4 (Vehicle Price for Phase W)		$3,968,750		4		$15,875,000		$15,875,000		$0

				Item 15		Mod 5		Track Brakes								$0		$0

								Phase 1								$0		$0

				Item 15.1 		Mod 5		Non-recurring Costs for track brake, including engineering, testing, and updates to manuals.		Lump Sum				$286,617

				Item 15.2		Mod 5		Installation of track brakes on 8 Phase 1 Cars.		$22,486		8		$179,888		$179,888		$0

				Item 16 		Mod 6		Weight Incentives 								$0		$0

				Item 17		Mod 6		Non Recurring Engineering Costs 								$0		$0

				Item 17.1		Mod 6		Phase 1, Option 1, Phase W Engineering Costs for Changes 8 – 25 		Lump Sum		1		$492,738

				Item 17.2		Mod 6		Phase 2 Preliminary Design Work, Single Transverse Seat		Lump Sum		1		$714,694

				Item 17.3		Mod 6		Phase 2 Preliminary Design Work, Double Transverse Seat		Lump Sum		1		$159,140

				Item 18 		Mod 6		Recurring Costs Phase 1, Option 1, Phase W								$0		$0

				Item 18.1		Mod 6		Modifications Performed at Siemens Facility (Change Orders 8 - 11)		$11,179		68		$760,172		$760,172		$0

				Item 18.2		Mod 6		Modifications Performed at SFMTA (Change Orders 12 - 24)		$2,284		68		$155,312		$155,312		$0

				Item 19 		Mod 6		Recurring Costs for Phase 2 (Change Orders 9 - 24)		$4,172		151		$629,972		$629,972		$0

				Item 20		Mod 6		Track Brake Installation on 60 Phase 1, Option 1, Phase W Cars 		$21,411		60		$1,284,660		$1,284,660		$0

				Item 21		Mod 6		Initial Production Acceleration Activities		Lump Sum		1		$5,603,000

				Item 22		Mod 7		Continued  Production Acceleration Activities		Lump Sum		1		$19,899,553

				Item 23		Mod 7		Engineering Costs for Modification 7 (Change Orders 28-36, 38-40)		Lump Sum		1		$2,809,279

				Item 24		Mod 7		Phase 1, Option 1, and Phase W Recurring Costs Modifications Performed at SFMTA (Change Orders 28, 30, 31, 33)		$3,472		68		$236,096		$236,096		$0

				Item 25		Mod 7		Phase 1, Option 1, and Phase W Interior Redeign Modification Performed at SFMTA (Change Order 38)		$109,998		68		$7,479,864		$7,479,864		$0

				Item 26		Mod 7		Recurring Costs for Phase 2 Modification 7 (50 LRVs 69-118)  (Change Order 28, 31, 32, 33, 34, 35, 37, 39)		$67,552		50		$3,377,600		$3,377,600		$0

				Item 27		Mod 7		Recurring Costs for Phase 2 Modification 7 (101 LRVs 119-219)  (Change Order 28, 31, 32, 33, 34, 35, 37, 40)		$86,254		101		$8,711,654		$8,711,654		$0

				Item 28		Mod 7		Additional Training Allowance		Lump Sum		1		$1,000,000

														$889,828,945		total -- removing $10M

														$43,514,046		Mod 7 Only 						$23,614,493		Mod 7 Changes excluding Accelleration

														$846,314,899		before Mod 7 items						$22,614,493		Mod 7 Changes excluding Accelleration and Training

														$856,314,899		Mod 6 total (old), before $10M allocation

														($10,000,000)		Difference removal of 1.1 $10M



				Item 7.2		Original		Option 2 for 1 to 45 Additional New Light Rail Vehicles		$33,290,111		45 Cars		$149,805,495

														$1,039,634,440





																Amount from Mod 6

				Allowance		Original, Mod 6, Mod 7 adjustment		Allowance for Escalation in accordance with Agreement, Section 7.5		n/a		n/a		$153,017,137		$186,531,183		$33,514,046		reduced by

																		$33,514,046		math check

												Not to exceed CONTRACT LIMIT		$1,192,651,577

														$1,192,651,577





Calendar Item Table



				Change Order  Title		Description		Continuous Improve-ment 		Total Mod 6 Cost		Per Vehicle Cost Calc		Per Vehicle Cost Rounded		How Many		Calculated		CO TEMP – DELETE FINAL

																								WORKINGS SHEET 

				Lockable Convenience Outlet		A lockable cover will be added to the convenience outlet for all 219 Vehicles.		Maintenance/Operations		$161,014		$735.22		$735		219		$160,965		28 		($49)		161014

				Televic PIS change items		Multiple Passenger Information System (PIS) enhancements that update the technology consistent with evolving performance needs and expectations.		Passenger		$185,443		$846.77		847		219		$185,493		29		$50		185443		Calculate for one time costs 

				TDR6 HDD Unmounted		The TOD shall display a message when the TDR6 HDD is unmounted to assist maintenance, troubleshooting, and verifying readiness for service for all 219 Vehicles .		Operations/ Maintenance		$39,651		$583.10		$583		68		$39,644		30		($7)		39651		Only Ph1 

				Corner Hatch additional retention clips		The Corner Hatch shall be modified to prevent it from quickly opening when unlocked for all 219 Vehicles.		Operations/ Maintenance		$253,485		$1,157.47		$1,157		219		$253,383		31		($102)		253485

				Replace door touch strips with passenger door open PBs		On 151 Phase 2 vehicles only, each doorway shall have 'keep door open' push buttons instead of the touch strips as installed on Phase 1 vehicles.		Passenger		$269,440		$1,784.37		$1,784		151		$269,384		32		($56)		269440

				Push to Close locking feature addition to exterior EDR door		The Exterior Manual Emergency Door Release access panel shall include a locking feature when pushed closed for all 219 Vehicles.		Operations/ Maintenance		$274,593		$1,253.85		$1,254		219		$274,626		33		$33		274593

				Pre Wiring for Additional Clipper card readers		Wiring for additional Clipper card readers will be included on 151 Phase 2 Vehicles.		Passenger/ Operations		$208,410		$1,380.20		$1,380		151		$208,380		34		($30)		208410

				Provisions for ease of tire replacement		Wheel hubs specified in this change will be designed with a hole pattern for easier tire replacement and use with shop equipment on 151 Phase 2 Vehicles.		Maintenance		$413,041		$3,413.56		$2,735		121		$330,935		35		($82,106)		413041		Not all 151 Vehicles 

				PIS 40 A pattern change		The  Passenger Information System shall be modified to allow remote and manual changes to information displays at any time.		Passenger/ Maintenance		$368,031		$1,680.51		1681		219		$368,139		36		$108		368031

				Track Brakes Installation,		Adding track brakes to all 151 Phase 2 vehicles to alleviate flat wheels.		Maintenance		$2,944,192		$19,497.96		$19,498		151		$2,944,198		37		$6		2944192

				Implementation of Interior Seating – Phase 1 Single Transverse		Seat changes, retrofits 68 Phase 1 vehicles with single transverse seating and related reconfigurations.		Passenger		$7,646,262		$112,445.03		$112,445		68		$7,646,260		38		($2)		7646262

				Implementation of Interior Seating – Phase 2 Single Transverse 		Seat changes, production of first 50 Phase 2 vehicles with single transverse seating and related reconfigurations.		Passenger		$2,394,716		$47,894.32		$47,894		50		$2,394,700		39		($16)		2394716

				Implementation of Interior Seating – Phase 2 Double Transverse 		Seat changes, production for 101 Phase 2 vehciles with double transverse seating and related reconfigurations.		Passenger		$7,456,215		$73,823.91		$73,824		101		$7,456,224		40		$9		7456215

										$22,614,493								$22,532,331				($82,162)		22614493

										$22,614,493		check Exhibit 1A

										$22,614,493		check Exhibit 8
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Contract Mod. 7 Items (cont’d.)
Update Description  Cost Team

Push to Close locking feature 
addition to exterior EDR door

The Exterior Manual Emergency 
Door Release access panel when 
include a locking feature when 
pushed closed for all 219 Vehicles.

 $    274,626 
Operations/ 
Maintenance

Pre Wiring for Additional 
Clipper card readers

Wiring for additional Clipper card 
readers will be included on 151 
Phase 2 Vehicles.

 $    208,380 
Passenger/ 
Operations

Provisions for ease of tire 
replacement

Wheel hubs specified in this 
change will be designed with a 
hole pattern for easier tire 
replacement and use with shop 
equipment on 151 Phase 2 
Vehicles.

 $    330,935 Maintenance

PIS 40 A pattern change

The  Passenger Information 
System will be modified to allow 
remote and manual changes to 
information displays at any time.

 $    368,139 
Passenger/ 
Operations


Escalation Table Calendar Item

				Mod 7 numbers

						Value		Escalation Amount/Allowance		Total

				Base 175  		$638,632,001		$99,786,142		$738,418,143		$33,514,046

				Option 40 (Mod 1)		$161,134,617		$810,360		$161,944,977

				Option 45		$149,805,495		$53,230,995		$203,036,490

				Modifications 2 - 6		$45,737,921				$45,737,921

				Modifications 7		$43,514,046				$43,514,046

				Total		$1,038,824,080		$153,827,497		$1,192,651,577		$1,192,651,577

								$153,827,497		$1,192,651,577

				Contract 		$889,018,585

						$889,018,585		check

				Old Mod 6 Numbers

						Value		Escalation Allowance		Total

				Base 175  		$648,632,001		$133,300,188		$781,932,189		$781,932,189

				Option 40 (Mod 1)		$161,134,617		$810,360		$161,944,977		$161,944,977

				Option 45		$149,805,495		$53,230,995		$203,036,490		$203,036,490

				Modifications 2 - 6		$45,737,921				$45,737,921		$45,737,921

				Total		$1,005,310,034		$187,341,543		$1,192,651,577		$1,192,651,577

						$1,005,310,034		$187,341,543		$1,192,651,577

								$187,341,543

				Mod 7 total		$43,514,046

				Mod 2-7 Total		$89,251,967





Price items and milestones

				Modification 7 Price items												Proposed Milestones

								Total Price item		Per vehicle rounded										Comment

				Item 22		Continued  Production Acceleration Activities		19,899,553		n/a						Commencement of carshell production: 20% (Expected June 2020)
Completion of first carshell: 10% (Expected July 2020)
Vehicle Assembly readiness - Paint booth, Test pit installed: 10% (Expected December 2020)
Shipment of first phase 2 vehicle: 10% (May 2021)
Recurring amounts; Quarterly June 2020-December 2025: 50%				Adjusted to June 2020 the first quarterly amount

				Item 23		Engineering costs for Modification 7 (Changes 28-36, 38-40)		2,809,279		n/a						Release of FMI for Interior Retrofit 20% (July 2020). Completion Interior FDR for  Phase 2B 40% (December 2020). 40% PIS Software releases (COs 29 and 36) and FMIs, S/ware releases or Engineering Doc umentation for all other (non interior) COs (September 2020).

				Item 24		Phase 1, Option 1, and Phase W Recurring costs Modifications Performed at SFMTA (Change Orders 28, 30, 31, 33)		236,096		3,472						Installation complete LRVs 1 - 34 50%, Installation of LRVs 35 - 68 Complete 50%

				Item 25		Phase 1, Option 1, and Phase W Interior redeign Modification performed at SFMTA (Change Order 38)		7,479,864		109,998						per 5 vehicles installation complete

				Item 26		Recurring Costs for Phase 2 Modification 7 (50 LRVs 69-118)  (Change Order 28, 31, 32, 33, 34, 35, 37, 39)		3,377,600		67,552						To be allocated to vehicle miletones

				Item 27		Recurring Costs for Phase 2 Modification 7 (101 LRVs 119-219)  (Change Order 28, 31, 32, 33, 34, 35, 37, 40)		8,711,654		86,254						To be allocated to vehicle miletones

				Item 28		Additional Training Allowance		1,000,000		n/a						To be billed as used,  valid to June 2026





								43,514,046

								- 0		Check

																		5/15/21

																		2114

																		2/27/27



Unrestricted 		


Unrestricted 		


Unrestricted 		




Workings

				Mod 7 Schedule of Prices -- Items Development and Calculation 

																																				Basis for Exhibit 8														Guarantee cost split



														22		28		23		N/A		24		26		27		25		26 and 27 		26 and 27 																		Phase 1		Option 1		Phase W				Phase 2

				PCO		Change Order		Name		Status		Cost Estimate (from Siemens)		Continued  Production Acceleration Activities		Training		Modification 7 Engineering Costs for Changes X - XX		Phase 1, Option 1, and Phase W Recurring costs  Modifications Performed at Siemens Facility (Change Orders X - XX)		Phase 1, Option 1, and Phase W Recurring costs Modifications Performed at SFMTA (Change Orders X - XX)		Recurring Costs for Phase 2 (Interior redesign 69) (Change Order 39)		Recurring Costs for Phase 2 (Interior redesign) (Change Order 40)		Phase 1, Option 1, and Phase W Modifications Performed at Siemens Facility Interior refit (Change Order 41)		Recurring Costs for Phase 2 (Change Orders X - XX)		Track Brake Installation on 151 Phase 2 Vehicles (Change Order 43)		Rounding		Cost Estimate (Added)		Math Check				Engineering completion comment								24		40		4				151

																				N/A

				84		28		Lockable Convenience Outlet		Contract Mod 7 Item		$   161,014.00						$   37,804.00				$   63,790.00								$   59,420.00						$   161,014.00		$   - 0				Eng Complete, FMI?								$   35,856.71		$   59,761.18		$   5,976.12				$   59,420.00				$   - 0

				86		29		Televic PIS change items		Contract Mod 7 Item		$   185,443.00						$   185,443.00																		$   185,443.00		$   - 0				20-30 Weeks								$   20,322.52		$   33,870.87		$   3,387.09				$   127,862.53				$   - 0

				88		30		TDR6 HDD Unmounted		Contract Mod 7 Item		$   39,651.00						$   30,067.00				$   9,584.00														$   39,651.00		$   - 0				12 weeks from NTP								$   13,994.47		$   23,324.12		$   2,332.41				$   - 0				$   - 0

				101				Additional mirrors		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				105				Manual Cutout of Step and Gap filler		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				106		31		Corner Hatch additional retention clips		Contract Mod 7 Item		$   253,485.00						$   25,998.00				$   61,123.00								$   166,364.00						$   253,485.00		$   - 0				12 weeks from NTP								$   30,748.59		$   51,247.65		$   5,124.76				$   166,364.00				$   - 0

				109		32		Replace door touch strips with passenger door open PBs		Contract Mod 7 Item		$   269,440.00						$   76,466.00												$   192,974.00						$   269,440.00		$   - 0				20 Weeks from NTP																$   269,440.00				$   - 0

				112		33		Push to Close locking feature addition to exterior EDR door		Contract Mod 7 Item		$   274,593.00						$   46,844.00				$   101,577.00								$   126,172.00						$   274,593.00		$   - 0				20 Weeks from NTP								$   52,383.88		$   87,306.47		$   8,730.65				$   126,172.00				$   - 0

				117		34		Pre Wiring for Additional Clipper card readers		Contract Mod 7 Item		$   208,410.00						$   30,106.00												$   178,304.00						$   208,410.00		$   - 0				6 Weeks																$   208,410.00				$   - 0

				118		35		Provisions for ease of tire replacement		Contract Mod 7 Item		$   413,041.00						$   93,174.00												$   319,867.00						$   413,041.00		$   - 0				20 Weeks from NTP																$   413,041.00				$   - 0

				123		36		PIS 40 A pattern change		Contract Mod 7 Item		$   368,031.00						$   368,031.00																		$   368,031.00		$   - 0				20-30 Weeks								$   40,332.16		$   67,220.27		$   6,722.03				$   253,756.53				$   - 0

				125				Individual door override selectable from TOD (front door of second car)		Defer to Contract Mod 8																										$   - 0		$   - 0																				$   - 0				$   - 0

				130				Front Destination Sign		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				107A		39		Interior Seating  -Single Transverse 50 vehicles (2A)		Contract Mod 7 Item		$   2,394,716.00						$   337,392.00						$   2,057,324.00												$   2,394,716.00		$   - 0				FDR April																$   2,394,716.00				$   - 0

				107B		40		Interior Seating  - Double Transverse 101 vehicles (2B)		Contract Mod 7 Item		$   7,456,215.00						$   1,411,554.00								$   6,044,661.00										$   7,456,215.00		$   - 0				FDR December 2020 Carshell and interior																$   7,456,215.00				$   - 0

				107C		38		Interior Seating  -Single Transverse retrofit 68 vehicles		Contract Mod 7 Item		$   7,646,262.00						$   166,400.00										$   7,479,862.00								$   7,646,262.00		$   - 0				FMI Release July								$   2,698,680.71		$   4,497,801.18		$   449,780.12				$   - 0				$   - 0

				127B				Exterior Carshell Roof Access - Split		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				90A		Remove		CCTV Touchscreen Monitors		Contract Mod 7 Item																										$   - 0		$   - 0																				$   - 0				$   - 0

				90B				CCTV Touchscreen Monitors		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				90C				CCTV Touchscreen Monitors		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				96C		37		Track Brakes Remainder of Phase 2		Contract Mod 7 Item		$   2,944,271.00																				$   2,944,271.00		$   (79.00)		$   2,944,192.00		$   (79.00)												$   - 0		$   - 0		$   - 0				$   2,944,192.00				$   - 0

				150		NO CO		Additional Training		Contract Mod 7 Item		$   1,000,000.00				$   1,000,000.00																				$   1,000,000.00		$   - 0												$   - 0		$   - 0		$   - 0				$   1,000,000.00				$   - 0

				151				Deadman Thumb Button Comfort		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				NEW				Master Controller T-Stick Rubber Grip		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				152				Master Controller Armrest Forward Adjustment		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				153				Reversal of Sander/Gong foot buttons		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				154				Emergency Light Button Reposition		Move to "Operator Package"																										$   - 0		$   - 0																				$   - 0				$   - 0

				131				PIS-60 Steps Audio Trigger		Do Not Proceed																										$   - 0		$   - 0																				$   - 0				$   - 0

				155		NO CO		Acceleration		Contract Mod 7 Item		$   19,899,553.00		$   19,899,553.00																						$   19,899,553.00		$   - 0																				$   19,899,553.00				$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0																								$   - 0

								TBD																												$   - 0		$   - 0										Rounding		$   - 0												$   - 0

												$   43,514,125.00		$   19,899,553.00		$   1,000,000.00		$   2,809,279.00		$   - 0		$   236,074.00		$   2,057,324.00		$   6,044,661.00		$   7,479,862.00		$   1,043,101.00		$   2,944,271.00		$   (79.00)		$   43,514,046.00		$   (79.00)												$   2,892,319.00		$   4,820,532.00		$   482,053.00				$   35,319,142.00				$   - 0

								Per vehicle, rounded														$   3,472.00		$   41,146.00		$   59,848.00		$   109,998.00		$   6,908.00		$   19,498.00																														$   - 0

								Rounded and Multiplied						$   19,899,553.00		$   1,000,000.00		$   2,809,279.00		$   - 0		$   236,096.00		$   2,057,300.00		$   6,044,648.00		$   7,479,864.00		$   1,043,108.00		$   2,944,198.00				$   43,514,046.00		$   - 0		Rounding difference																		$   43,514,046.00				$   - 0

												$   22,614,572.00		Exhibit 8 sub tot								$   22.00		$   (24.00)		$   (13.00)		$   2.00		$   7.00		$   (73.00)

												$   43,514,125.00		Exhibit 8 tot										$   2,394,692.00		$   7,456,202.00		$   7,646,264.00

																																				$   22,614,493.00		Mod 7 Changes excluding Accelleration and Training

												$161,014		Double check Exhibit 8								3472		41146		59848		109998		6908		19498

												$185,443										236096		2057300		6044648		7479864		1043108		2944198				19805214

												$39,651

												$253,485

												$269,440

												$274,593

												$208,410

												$413,041

												$368,031

												$2,944,271

												$7,646,262

												$2,394,716

												$7,456,215.00

												$22,614,572		Double check Exhibit 8

												$19,899,553.00

												$1,000,000

												$43,514,125		Exhibit 8 tot

												$   - 0		check





Presentation_table

		Update		Description		Cost		Team

		Track Brakes Installation, Phase 2		Adding track brakes to all 151 Phase 2 vehicles to alleviate flat wheels.		$   2,944,198		Maintenance

		Implementation of Interior Seating – Phase 1 Single Transverse		Seat changes, retrofits 68 Phase 1 vehicles with single transverse seating and related reconfigurations.		$   7,646,260		Passenger

		Implementation of Interior Seating – Phase 2 Single Transverse 		Seat changes, production of first 50 Phase 2 vehicles with single transverse seating and related reconfigurations.		$   2,394,700		Passenger

		Implementation of Interior Seating – Phase 2 Double Transverse 		Seat changes, production for 101 Phase 2 vehicles with double transverse seating and related reconfigurations.		$   7,456,224		Passenger

		Lockable Convenience Outlet		A lockable cover will be added to the convenience outlet for all 219 Vehicles.		$   160,965		Operations/
Maintenance

		Televic Passenger Information System change items		Multiple Passenger Information System (PIS) enhancements to update the technology consistent with evolving needs and expectations.		$   185,493		Passenger

		TDR6 HDD Unmounted		The TOD will display a message when the TDR6 HDD is unmounted to assist maintenance, troubleshooting, and verifying readiness for service for all 219 Vehicles .		$   39,644		Operations/ Maintenance

		Corner Hatch additional retention clips		The Corner Hatch will be modified to prevent it from quickly opening when unlocked for all 219 Vehicles.		$   253,383		Operations/ Maintenance

		Replace door touch strips with passenger door open PBs		On 151 Phase 2 vehicles only, each doorway shall have 'keep door open' push buttons instead of the touch strips		$   269,384		Passenger

		Push to Close locking feature addition to exterior EDR door		The Exterior Manual Emergency Door Release access panel when include a locking feature when pushed closed for all 219 Vehicles.		$   274,626		Operations/ Maintenance

		Pre Wiring for Additional Clipper card readers		Wiring for additional Clipper card readers will be included on 151 Phase 2 Vehicles.		$   208,380		Passenger/ Operations

		Provisions for ease of tire replacement		Wheel hubs specified in this change will be designed with a hole pattern for easier tire replacement and use with shop equipment on 151 Phase 2 Vehicles.		$   330,935		Maintenance

		PIS 40 A pattern change		The  Passenger Information System will be modified to allow remote and manual changes to information displays at any time.		$   368,139		Passenger/ Operations

						$   22,532,331





Sheet1

		Milestone

		 Percentage of vehicle price 

		 Per vehicles / One time 

		Milestones value $

		# Vehicles Applies to 

		A 2% One time 10,048,295          219                    

		B 20% Per vehicle 100,482,950        219                    										665450				3327250

		C 20% Per vehicle 100,482,950        219                    

		D 25% Per vehicle 125,603,688        219                    

		E1 30% Per vehicle 105,806,550        106                    										998175				3327250

		E2 8% One time 11,978,100          45                      

		E3 22% Per vehicle 32,939,775          45                      

		F 3% Per vehicle 15,072,443          219                    

		TOTAL MILESTONE AMOUNT 502,414,750 





Exhibit 1A Check



				Item 1		Original		Engineering Design, Project Management and Design Qualification Testing		Lump Sum				$37,541,102

				Item  1.1 		Original				Lump Sum

				Item 2.1		Original		Vehicle Price for Base Order Phase 1		$3,327,250		24		$79,854,000		$79,854,000		$0				Mod 6 value (Old)

				Item 2.2		Original		Vehicle Price for Base Order Phase 2		$3,327,250		151		$502,414,750		$502,414,750		$0				$502,414,750		$0

				Item 3		Original		Operating, Maintenance		Lump Sum		1		$809,478

								and Parts Manuals								$0		$0

				Item 4.1		Original		Training		Lump Sum		1		$361,557

				Item 4.2		Original		Train Simulator (1)		Lump Sum		1		$1,704,650

								(In accordance with								$0		$0

								Section 22.2.8 of								$0		$0

								Technical Specifications)								$0		$0

				Item 5.1		Original		Spare Parts 		Lump Sum				$14,153,840

								(Total of Exhibit 1.B, Phase 1)								$0		$0

				Item 5.2		Original		Spare Parts 								$0		$0

								(Total of Exhibit 1.B, Phase 2) 1								$0		$0

				Item 6		Original		Special Tools, Test and Diagnostic Equipment (Total of Exhibit 1.D)		Lump Sum				$1,792,624

				Item 7.1		Mod 1		Option 1 for 40 Additional New Light Rail Vehicles		$3,349,270 2		40		$133,970,800

				Item 8.1		Mod 1		Additional Spare Parts (Exhibit 1.C Phase 1)		Lump Sum				$11,269,527

				Item 8.2		Mod 1		Additional Spare Parts (Exhibit 1.C Phase 2) 1								$0		$0

				Item 9		Mod 1		Spare parts for Option Cars 1		Lump Sum				$15,000,000

				Item 10		Mod 1		Train Simulator (2) (In accordance with Section 22.2.8 of Technical Specifications) 1		Lump Sum				$1,704,650

				Item 11		Mod 3		Modification No. 3 (Non-Recurring Costs)								$0		$0

				Item 11.1		Mod 3		Engineering  		Lump Sum				$6,128,416

				Item 11.2		Mod 3		SIBAS Expert 2 Monitoring and Diagnostic Software		Lump Sum				$71,000

				Item 12		Mod 3		Modification No. 3 (Base Recurring Costs)								$0		$0

				Item 12A		Mod 3		Base Phase 1 		$62,313		24		$1,495,514		$1,495,512		$2

				Item 12B		Mod 3		Base Phase 2 		$62,313		151		$9,409,275		$9,409,263		$12

				Item 13		Mod 3		Modification No. 3 Option 1 		$62,313		40		$2,492,523		$2,492,520		$3

								(Recurring Costs) 

				Item 14		Mod 4		Modification No. 4 (Vehicle Price for Phase W)		$3,968,750		4		$15,875,000		$15,875,000		$0

				Item 15		Mod 5		Track Brakes								$0		$0

								Phase 1								$0		$0

				Item 15.1 		Mod 5		Non-recurring Costs for track brake, including engineering, testing, and updates to manuals.		Lump Sum				$286,617

				Item 15.2		Mod 5		Installation of track brakes on 8 Phase 1 Cars.		$22,486		8		$179,888		$179,888		$0

				Item 16 		Mod 6		Weight Incentives 								$0		$0

				Item 17		Mod 6		Non Recurring Engineering Costs 								$0		$0

				Item 17.1		Mod 6		Phase 1, Option 1, Phase W Engineering Costs for Changes 8 – 25 		Lump Sum		1		$492,738

				Item 17.2		Mod 6		Phase 2 Preliminary Design Work, Single Transverse Seat		Lump Sum		1		$714,694

				Item 17.3		Mod 6		Phase 2 Preliminary Design Work, Double Transverse Seat		Lump Sum		1		$159,140

				Item 18 		Mod 6		Recurring Costs Phase 1, Option 1, Phase W								$0		$0

				Item 18.1		Mod 6		Modifications Performed at Siemens Facility (Change Orders 8 - 11)		$11,179		68		$760,172		$760,172		$0

				Item 18.2		Mod 6		Modifications Performed at SFMTA (Change Orders 12 - 24)		$2,284		68		$155,312		$155,312		$0

				Item 19 		Mod 6		Recurring Costs for Phase 2 (Change Orders 9 - 24)		$4,172		151		$629,972		$629,972		$0

				Item 20		Mod 6		Track Brake Installation on 60 Phase 1, Option 1, Phase W Cars 		$21,411		60		$1,284,660		$1,284,660		$0

				Item 21		Mod 6		Initial Production Acceleration Activities		Lump Sum		1		$5,603,000

				Item 22		Mod 7		Continued  Production Acceleration Activities		Lump Sum		1		$19,899,553

				Item 23		Mod 7		Engineering Costs for Modification 7 (Change Orders 28-36, 38-40)		Lump Sum		1		$2,809,279

				Item 24		Mod 7		Phase 1, Option 1, and Phase W Recurring Costs Modifications Performed at SFMTA (Change Orders 28, 30, 31, 33)		$3,472		68		$236,096		$236,096		$0

				Item 25		Mod 7		Phase 1, Option 1, and Phase W Interior Redeign Modification Performed at SFMTA (Change Order 38)		$109,998		68		$7,479,864		$7,479,864		$0

				Item 26		Mod 7		Recurring Costs for Phase 2 Modification 7 (50 LRVs 69-118)  (Change Order 28, 31, 32, 33, 34, 35, 37, 39)		$67,552		50		$3,377,600		$3,377,600		$0

				Item 27		Mod 7		Recurring Costs for Phase 2 Modification 7 (101 LRVs 119-219)  (Change Order 28, 31, 32, 33, 34, 35, 37, 40)		$86,254		101		$8,711,654		$8,711,654		$0

				Item 28		Mod 7		Additional Training Allowance		Lump Sum		1		$1,000,000

														$889,828,945		total -- removing $10M

														$43,514,046		Mod 7 Only 						$23,614,493		Mod 7 Changes excluding Accelleration

														$846,314,899		before Mod 7 items						$22,614,493		Mod 7 Changes excluding Accelleration and Training

														$856,314,899		Mod 6 total (old), before $10M allocation

														($10,000,000)		Difference removal of 1.1 $10M



				Item 7.2		Original		Option 2 for 1 to 45 Additional New Light Rail Vehicles		$33,290,111		45 Cars		$149,805,495

														$1,039,634,440





																Amount from Mod 6

				Allowance		Original, Mod 6, Mod 7 adjustment		Allowance for Escalation in accordance with Agreement, Section 7.5		n/a		n/a		$153,017,137		$186,531,183		$33,514,046		reduced by

																		$33,514,046		math check

												Not to exceed CONTRACT LIMIT		$1,192,651,577

														$1,192,651,577





Calendar Item Table



				Change Order  Title		Description		Continuous Improve-ment 		Total Mod 6 Cost		Per Vehicle Cost Calc		Per Vehicle Cost Rounded		How Many		Calculated		CO TEMP – DELETE FINAL

																								WORKINGS SHEET 

				Lockable Convenience Outlet		A lockable cover will be added to the convenience outlet for all 219 Vehicles.		Maintenance/Operations		$161,014		$735.22		$735		219		$160,965		28 		($49)		161014

				Televic PIS change items		Multiple Passenger Information System (PIS) enhancements that update the technology consistent with evolving performance needs and expectations.		Passenger		$185,443		$846.77		847		219		$185,493		29		$50		185443		Calculate for one time costs 

				TDR6 HDD Unmounted		The TOD shall display a message when the TDR6 HDD is unmounted to assist maintenance, troubleshooting, and verifying readiness for service for all 219 Vehicles .		Operations/ Maintenance		$39,651		$583.10		$583		68		$39,644		30		($7)		39651		Only Ph1 

				Corner Hatch additional retention clips		The Corner Hatch shall be modified to prevent it from quickly opening when unlocked for all 219 Vehicles.		Operations/ Maintenance		$253,485		$1,157.47		$1,157		219		$253,383		31		($102)		253485

				Replace door touch strips with passenger door open PBs		On 151 Phase 2 vehicles only, each doorway shall have 'keep door open' push buttons instead of the touch strips as installed on Phase 1 vehicles.		Passenger		$269,440		$1,784.37		$1,784		151		$269,384		32		($56)		269440

				Push to Close locking feature addition to exterior EDR door		The Exterior Manual Emergency Door Release access panel shall include a locking feature when pushed closed for all 219 Vehicles.		Operations/ Maintenance		$274,593		$1,253.85		$1,254		219		$274,626		33		$33		274593

				Pre Wiring for Additional Clipper card readers		Wiring for additional Clipper card readers will be included on 151 Phase 2 Vehicles.		Passenger/ Operations		$208,410		$1,380.20		$1,380		151		$208,380		34		($30)		208410

				Provisions for ease of tire replacement		Wheel hubs specified in this change will be designed with a hole pattern for easier tire replacement and use with shop equipment on 151 Phase 2 Vehicles.		Maintenance		$413,041		$3,413.56		$2,735		121		$330,935		35		($82,106)		413041		Not all 151 Vehicles 

				PIS 40 A pattern change		The  Passenger Information System shall be modified to allow remote and manual changes to information displays at any time.		Passenger/ Maintenance		$368,031		$1,680.51		1681		219		$368,139		36		$108		368031

				Track Brakes Installation,		Adding track brakes to all 151 Phase 2 vehicles to alleviate flat wheels.		Maintenance		$2,944,192		$19,497.96		$19,498		151		$2,944,198		37		$6		2944192

				Implementation of Interior Seating – Phase 1 Single Transverse		Seat changes, retrofits 68 Phase 1 vehicles with single transverse seating and related reconfigurations.		Passenger		$7,646,262		$112,445.03		$112,445		68		$7,646,260		38		($2)		7646262

				Implementation of Interior Seating – Phase 2 Single Transverse 		Seat changes, production of first 50 Phase 2 vehicles with single transverse seating and related reconfigurations.		Passenger		$2,394,716		$47,894.32		$47,894		50		$2,394,700		39		($16)		2394716

				Implementation of Interior Seating – Phase 2 Double Transverse 		Seat changes, production for 101 Phase 2 vehciles with double transverse seating and related reconfigurations.		Passenger		$7,456,215		$73,823.91		$73,824		101		$7,456,224		40		$9		7456215

										$22,614,493								$22,532,331				($82,162)		22614493

										$22,614,493		check Exhibit 1A

										$22,614,493		check Exhibit 8
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LRV4 Funding plan

Funding Source Amount
Prop K Sales Tax $            191,885,171 
Revenue Bond $            145,050,650 
CCSF - Education Revenue Augmentation Fund (ERAF) $              19,247,904 
Regional Measure 3 $                 7,122,556 
Central Subway $              16,800,000 
SFMTA Operating $                 8,000,000 
Federal Transit Administration (FTA) $            526,875,814 
Bridge Tolls (Metropolitan Transportation Commission) $              79,838,236 
Transit and Intercity Rail Capital Program (TIRCP) $            113,140,000 
ERAF or SFMTA Fund Balance $              19,000,000 

Total $  1,126,960,331
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